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Abstract
High-grade colonic neuroendocrine carcinomas (NECs) 
are uncommon but extremely aggressive. Their 
co-existence with tubular adenoma (TA) has rarely 
been reported. We present a 68-year-old man who 
was found on routine colonoscopy to have multiple 
colorectal TAs and an ulcerated lesion in the ascending 
colon. Microscopically, a poorly-differentiated invasive 
carcinoma juxtaposed with a TA was identified. 
Differential diagnosis included a poorly-differentiated 
adenocarcinoma, medullary carcinoma, high-grade 
NEC and lymphoma. The immunohistochemical profile 
showed positive staining for keratins, synaptophysin 
and chromogranin but negative for LCA, CDX2, CK7, 
CK20, TTF-1 and PSA, supporting the NEC diagnosis. 
Upon subsequent laparoscopic right hemicolectomy, 
the tumor was identified as a 3.0 cm umbilicated and 
ulcerated mass with an adjacent TA. Both TA and 
NEC showed positive staining for β-catenin indicating 
a shared colonic origin. The mitotic counts (77/10 
high power fields) and a high proliferation rate (75% 
by Ki-67) corroborated a high-grade stratification. 
Mutational analysis indicated a wild-type BRAF and KRAS 
with mismatch repair proficiency. The AJCC (7th edition) 
pathologic stage is pT3, pN0, pMx. The patient received 
adjuvant chemotherapy with cisplatin/etoposides for 
three cycles and will be followed up for a year to detect 
recurrence. In conclusion, the co-existence of TA with 
high grade-NEC in our case allowed early identification 
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and intervention of the otherwise asymptomatic but 
aggressive tumor. In addition, the finding of a high-
grade NEC within a large TA in this case suggests a link 
between the two lesions and could represent a shared 
stem cell origin.

Key words: Neuroendocrine carcinoma; Tubular adenoma; 
Colorectal; Colocalization
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Core tip: This is a case report of a patient with a high-
grade large cell neuroendocrine carcinoma in the 
ascending colon with an overlying tubular adenoma 
discovered during routine colonoscopic screening in 
absence of clinical symptoms. This is a unique case 
where the contiguity of the neuroendocrine carcinoma 
to the tubular adenoma allowed for the diagnosis of the 
otherwise asymptomatic high-grade carcinoma. Being 
aware of this association bears practical implication 
where it can be conducive to the early and correct 
diagnosis of invasive cancer. In addition, we review the 
literature citing pertinent cases.
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INTRODUCTION
Neuroendocrine tumors (NET) is a distinct group 
of neoplasms that arises from enterochromaffin/
neuroendocrine cells throughout the body and display 
unique histomorphology. The NETs are composed of 
neuroendocrine secretory granules with neurosecretory 
capacity that can be detected immunohistochemically 
on tissue sections and serologically in peripheral blood, 
i.e., chromogranin A, which can be used as tumor 
surrogate marker. The 2010 World Health Organization 
(WHO) classification, divides NET into well- and poorly-
differentiated categories. The well-differentiated NET 
include low-grade (G1) and intermediate-grade (G2), 
whereas the poorly-differentiated tumors are high-
grade (G3) and are called neuroendocrine carcinoma 
(NEC), including large cell and small cell types[1]. Both 
mitotic count and Ki-67 labeling index for measuring 
proliferation rate are required for tumor classification. 

NETs in gastrointestinal tract account for 2% of 
all GI malignancies, and majority of them are well- 
to moderately-differentiated. High-grade NECs are 
extremely rare in GI tract, but they are extremely 
aggressive with poor prognosis when compared to 
colorectal adenocarcinoma of similar pathological 

stages due to their advanced and widely metastatic 
disease at the time of diagnosis[2,3]. The coexistence of 
tubular adenoma (TA) with high-grade NECs has been 
reported in only a few articles in the GI tracts such as in 
the ampulla of Vater[4], stomach[5] and rectum[6,7]. Most 
of the reported cases showed liver or lymph nodes 
metastases at the time of diagnosis. We present a 
unique case of a large cell high-grade NEC of ascending 
colon that was identified during a routine colonoscopic 
surveillance, due to its coexistence with a TA. 

CASE REPORT
A 68-year-old male undergoing a routine colonos-
copy was found to have multiple TAs measuring 5-8 
mm, including one in ascending colon with surround-
ing ulcerated, irregular and slightly raised mucosa 
(Figure 1A) which was also biopsied. Under micro-
scopic examination, an infiltrating poorly-differentiated 
malignant tumor was identified in the ulcerated lesion 
in close vicinity with an overlying TA. The tumor dem-
onstrated pathological findings suggestive of a high-
grade malignancy such as increased mitotic figures 
and apoptosis. The differential diagnosis included 
a poorly-differentiated adenocarcinoma, medullary 
carcinoma, NEC, high-grade lymphoma and sar-
coma. Immunohistochemical studies performed on 
formalin-fixed paraffin-embedded tissue sections 
revealed positive staining for keratin Cam5.2, neuro-
endocrine markers synaptophysin and chromogranin 
but negative for lymphoma (LCA/CD45), colorectal 
adenocarcinoma (CDX2, CK20, CK7), lung adenocar-
cinoma (TTF-1) and prostatic adenocarcinoma (PSA) 
markers. A diagnosis of high-grade NEC large cell 
type with associated TA was rendered. Further evalu-
ation by computed tomography (CT) and magnetic 
resonance imaging (MRI) for tumor staging revealed 
no metastatic disease or lymphadenopathy. Three 
months after the biopsy, the patient underwent lapa-
roscopic right hemicolectomy. A 3-cm umbilicated 
tumor mass was identified in the proximal ascending 
colon with slightly raised border and central ulceration 
(Figure 1B). The tumor was grossly and microscopi-
cally seen invading into and through the muscularis 
propria into subserosal soft tissue, but not the serosa. 
The microscopic examination revealed solid sheets 
and nests of high-grade tumor cells with medium to 
large-sized vesicular nuclei and prominent nucleoli as 
well as prominent lymphocytic infiltration; a pattern 
morphologically consistent with the large-cell vari-
ant of high-grade NEC (Figure 2A and B). Moreover, 
the residual overlying TA is again identified in the 
raised mucosal surface with no high-grade dysplasia 
(Figure 2A). In addition to the classic morphology of 
a high-grade large-cell neuroendocrine carcinoma, 
the diagnosis was confirmed using immunohistoche-
mical studies showing positive staining of the tumor 
cells for synaptophysin and chromogranin (Figure 3A 
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and B). The number of mitotic figures [up to 77/10 
high power fields (hpf)], the presence of focal tumor 
necrosis and the Ki-67 proliferation index of 75% 
(Figure 3D) confirmed the stratification as a high-
grade NEC. Mutational analysis studies indicated that 
the NEC tumor cells expressed wild type BRAF and 
KRAS in addition to intact expression of mismatch 
repair proteins (MLH1, MSH2, PMS2 and MSH6) and 
therefore negative screening for Lynch syndrome. 
Immunohistochemical studies showed strong and dif-
fuse positive staining for CAM5.2 and nuclear staining 
for β-catenin in the NEC tumor cells and TA (Figure 
3C, E and F), indicating both components are related. 
No regional lymph node metastases were noted in 24 
examined lymph nodes. According to the American 
Joint Committee on Cancer Staging Manual, 7th edi-
tion, the tumor is staged as pT3, pN0, pMx. The 
patient received adjuvant chemotherapy with cispla-
tin/etoposides for three cycles and has not shown any 
recurrence. The patient will be followed up for a year 
to detect recurrence. 

Discussion and literature review
We described a clinical scenario of a 68-year-old male 
patient who was found to have a mixed high-grade 

large cell NEC with an overlying TA discovered during 
routine colonoscopic screening in absence of clinical 
symptoms. The invasive large cell NEC was located 
underneath the TA, deeply involving the muscularis 
propria, without liver or distant metastatic disease 
or lymph nodes involvement at the time of primary 
tumor resection. The patient received postsurgical 
chemotherapy due to the high-grade nature of the 
carcinoma. As of the time of the article preparation, 
no recurrence was identified. Long-term follow up will 
be necessary to report any potential recurrence. We 
suspect that the clinical outcome will be shaped by the 
behavior of the clinically predominant tumor, which is 
neuroendocrine tumor in the present case. 

The sequence of adenoma to adenocarcinoma 
in colorectal cancer is well established and both are 
believed to originate from the same precursor cells. A 
mixed or collision tumor is composed of both adenocar-
cinoma and NEC. The notion that the two malignancies 
as well as the TA originate from common multipotent 
stem cells simultaneously differentiating into glandu-
lar and neuroendocrine lineages is likely and plausible. 
However, when a TA is mixed with a high-grade NEC, 
their association becomes less clear. Following the 
examination of genome-wide loss of heterozygosity, it 
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A B

Figure 1  A 68-year-old male undergoing a routine colonoscopy was found to have multiple tubular adenomas measuring 5-8 mm. A: The endoscopic picture 
shows an ulcerated non-circumferential medium-sized slighted raised polyp/lesion (arrow and circle) in the ascending colon measuring 0.3 cm in diameter; B: Gross 
picture of the specimen with the ascending colon showing an ulcerating mass with raised borders and clear resection and radial margins. 

A B

Figure 2  Hematoxylin and eosin staining of the tumor sections at × 2000 (A) and × 20000 (B). A: Shows the tubular adenoma component juxtaposed to the 
underlying high-grade large-cell neuroendocrinal carcinoma; B: Higher magnification showing medium to large-sized tumor cells with vesicular nuclei, prominent 
nucleoli consistent with large-cell neuroendocrine carcinoma.  

HE × 2000                                                               HE × 20000
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support the counter argument against the double prim-
aries theory. 

Poorly differentiated NEC may lose their intestinal 
differentiation and show negative immunostaining for 
CK20 and CDX2 as in our case. However, we found 
CK20 and CDX2 to be positive in the TA component as 
expected. The dedifferentiation and/or loss of intestinal 
differentiation may be a late event. 

The current case presented as an ulcerative mass 
in the right colon, with TA (30% of the mass) juxta-
posed with NEC (70% of the mass). In a review of 67 
previously reported cases and 23 new cases, mixed 
neoplasms were found to present as a polypoid growth 
(57%), mass (30%) and ulcerating lesion (9%). The 
glandular component varied from adenoma (17%) 
to adenoma with well- or moderately-differentiated 
adenocarcinoma (35%), or adenoma with poorly-

was proposed that the common genetics of the glan-
dular and neuroendocrine components indicate origin 
from a single precursor[8]. This suggests that the two 
components of mixed tumors arise from multi-poten-
tial stem cells and show bi-phenotypic differentiation 
after carcinogenesis is initiated[9,10]. An alternative 
hypothesis is that mixed tumors are a neuroendocrine 
phenotype of dedifferentiated tubular adenocarci-
noma[11]. Certain cases are reported of cecum and 
rectosigmoid collision adenocarcinoma and neuroen-
docrine tumors which were found to metastasize to 
lymph nodes as juxtaposed glandular and neuroen-
docrine components[12,13]. Likewise, a case of collision 
tumor located in transverse colon (adenocarcinoma 
and large-cell NEC) presented three years after resec-
tion with a retroperitoneal metastasis with 50% NEC 
and 50% adenocarcinoma[14]. These latter examples 

A B

C D

E F

Figure 3  High-grade large-cell neuroendocrine carcinoma. Immunohistochemical profile of the tumor showing positive staining for synaptophysin (A) and 
chromogranin (B) in the neuroendocrine carcinoma component. Both the glandular and neuroendocrine components stained positive for CAM5.2 (C) and β-catenin (E 
and F).  The Ki-67 labeling index is approximately 75% positive in stained tumor cells (D).  

Soliman ML et al . Colocalized colonic neuroendocrine carcinoma and tubular adenoma
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differentiated adenocarcinoma (48%). Furthermore, 
56% of mixed colo-rectal tumors arise in the right 
colon with the tumors being 58% collision tumors 
(two distinct neoplastic components), 42% composite 
(i.e., intermixed neoplastic components) and less than 
1% amphicrine (where individual cells demonstrate 
both exocrine and endocrine features) and with 
mean age of presentation of 61.9[15]. Nevertheless, 
mixed neoplasms have also been reported in various 
locations like the gallbladder[16], pancreatic ampulla[17], 
stomach[10] and cecum[18]. Based on the WHO 2010 
classification, the neuroendocrine component in the 
present case is G3 based on the mitotic count of 77/10 
hpf and the Ki-67 index of 75%, which far exceed the 
20/10 hpf and 20% proliferation index, respectively 
used to grade NECs. 

The patient under study has not presented with 
symptoms suggestive of carcinoid syndrome. Whereas 
many neuroendocrine tumors present with secre-
tory syndromes characterized by flushing, diarrhea, 
wheezes, sweating, palpitations and right-sided heart 
valve lesions, gastrointestinal neuroendocrine tumors 
are less likely to present with carcinoid syndrome[19]. 
Serum chromogranin A elevation can be detected in 
patient with neuroendocrine tumor in the absence of 
carcinoid syndromes. 

The large cell NEC is a poorly-differentiated neo-
plasm that is quite and belongs to the poorest 
prognostic subgroup among primary colorectal can-
cers. In a study of 6495 patients with colorectal 
cancer, only 0.65% had NEC and only 0.2% had large 
cell NEC. Despite its rarity, it is important to differenti-
ate colorectal NEC from other tumor types because 
patients may benefit from alternative cytotoxic che-
motherapy[20]. In this regard, unlike the colorectal 
adenocarcinoma, large cell NEC is managed primarily 
with platinum based chemotherapy such as cisplatin/
etoposide and cisplatin/irinotecan. Based on various 
studies, the median survival rate for patients with 
colorectal NEC is between 5 and 11 mo with one-year 
survival rate between 10% and 15%. Patients with 
colorectal large cell neuroendocrine carcinoma were 
found an overall median survival of 9.4 mo[20]. 

Well-differentiated neuroendocrine tumors (also 
known as carcinoid) or microcarcinoid tumor nests 
had been reported in association with colonic tubular 
or tubulovillous adenoma. Those neuroendocrine 
components are well-differentiated either forming 
tumor nodules or scattered in the lamina propria within 
the adenoma lesion[21,22]. High-grade NECs arising 
in association with tubulovillous or tubular adenoma 
have only been seen in a handful of cases[23-26]. 
Whereas more than 50% of cases were found to 
have liver, bone or nodal metastasis at the time of 
diagnosis even when the tumor was microscopic, 
some primary tumors showed invasion limited to the 
muscularis mucosa. Therefore, colorectal NECs tend 
to behave aggressively and the prognosis is extremely 

poor with survival lasting a few months. Our case 
represents a unique situation where the presence 
of a TA warranted a polypectomy and endoscopic 
evaluation led to the adjacent ulcerated mucosa to be 
noticed and biopsied. In other words, the contiguity 
of the NEC to the TA allowed for early diagnosis of 
the otherwise asymptomatic NEC. Being aware of this 
association bears practical implication where it can be 
conducive to the early and correct diagnosis of high-
grade tumor such as the NEC in the current case, and 
avoiding overlooking other fragments distinct from the 
adenoma.

Another implication to be born in mind is that super-
ficial biopsy specimens may not provide the adequate 
representation of underlying neuroendocrine tumor 
found in the mixed tumor. Even when present in the 
biopsy sample, pathologists must be vigilant of the 
possibility of a mixed tumor and resist the tendency 
to diagnose an adenoma before careful inspection 
of the tissue for additional lesions. The overlying 
large TA or tubulovillous adenomas may mask a 
deep invasive tumor, making it imperative to collect 
adequate and deep tissue samples. Furthermore, 
surgical pathologist must also be aware of the differ-
ential diagnosis of poorly differentiated neoplasms 
that may involve an adenoma. This includes poorly-
differentiated adenocarcinoma, medullary carci-
noma, high-grade neuroendocrine carcinoma and 
lymphoma. Because the prognosis and management 
varies significantly amongst these entities, careful 
attention must be paid to the morphology of the 
tumor cells and general architecture. In addition, a 
panel of immunohistochemical stains that includes 
neuroendocrine, lymphocytic and adenocarcinoma 
markers and DNA mismatch repair enzyme screening 
should be considered to use for rendering the correct 
diagnosis. 

COMMENTS
Case characteristics
An asymptomatic 68-year-old male patient undergoing routine colonoscopy.

Clinical diagnosis
Multiple ascending colon tubular adenomas, one of which is surrounded by an 
ulcerated and irregular mucosa of a suspicious lesion. 

Differential diagnosis
The tumor demonstrated morphological features of high-grade and poorly 
differentiated malignancy. Broad differential diagnoses included a poorly-
differentiated adenocarcinoma, medullary carcinoma, neuroendocrine 
carcinoma, high-grade lymphoma and sarcoma. 

Laboratory diagnosis
Laboratory results were unremarkable. 

Imaging diagnosis
Computed tomography and magnetic resonance imaging evaluation for tumor 
staging revealed no metastatic disease or lymphadenopathy.

 COMMENTS
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Pathological diagnosis
Immunohistochemical studies performed on formalin-fixed paraffin-
embedded tissue sections revealed positive staining of the tumor cells for 
the neuroendocrine markers (synaptophysin and chromogranin) but negative 
staining for lymphoma (LCA/CD45), colorectal adenocarcinoma (CDX2, 
CK20, CK7) and prostatic adenocarcinoma markers, rendering a diagnosis of 
high-grade neuroendocrine large-cell type with associated tubular adenoma. 

Treatment
Laparoscopic right hemicolectomy followed by three cycles of adjuvant 
chemotherapy with cisplatin/etoposides.

Term explanation 
Neuroendocrine carcinomas are malignant neoplasms of the enterochromaffin 
tissue. 

Experiences and lessons
For patients undergoing colonoscopy screening, all biopsy fragments should 
be examined at all levels with high suspicion in order not to miss indolent high 
grade malignancies. 

Peer-review
Colocalization of tubular adenoma and high-grade neuroendocrine carcinoma 
is rarely encountered; early diagnosis of a high-grade albeit asymptomatic 
neuroendocrine carcinoma carries a better long-term survival benefit. 
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