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SUMMARY
Early stage colorectal neuroendocrine carcinoma is rare.
A small colon tumour was found in a 56-year-old man
during diagnostic colonoscopy performed after a positive
faecal occult blood test, and he was referred for
treatment. A slightly reddish superficial elevated lesion
with a shallow depression 10 mm in size was found in
the transverse colon. Magnifying narrow-band imaging
revealed disrupted irregular microvessels and the absence
of a surface pattern in the depressed area. En bloc
endoscopic mucosal resection (EMR) of the tumour was
undertaken. The tumour was positive for chromogranin
A and synaptophysin, and had a mitotic rate of >20/10
high-power fields and a Ki-67 proliferative index of
>50%; it was diagnosed as a neuroendocrine
carcinoma. The tumour minimally invaded the
submucosa (300 μm) without lymphovascular
involvement. The patient was followed up carefully, and
at 1 year after EMR, no recurrence was found using
colonoscopy and CT scans.

BACKGROUND
Neuroendocrine carcinoma (NEC) is a high-grade
malignant neoplasm with a predominantly neuroen-
docrine differentiation. Most patients with NEC in
the colon and rectum are diagnosed at an advanced
stage, especially with metastatic disease.1 2 Thus,
early stage colon NEC is extremely rare.
NEC accounts for only 0.6% of colorectal carcin-

oma;3 nevertheless, colon NEC needs to be clinic-
ally and biologically detected because it is highly
aggressive and has a poor prognosis. Currently, the
WHO classifies neuroendocrine neoplasms (NEN)
into neuroendocrine tumour (NET) and NEC

according to the histological finding and grade (G)
of tumour cell proliferation (mitotic count and
Ki-67 index).4 NEC consists of tumour cells expres-
sing neuroendocrine markers, and showing marked
cellular atypia and high proliferative activity. The
prevalence of colorectal NEC among colorectal
NENs is 2.3%.5 NEC displays more pronounced
malignant behaviour (poorer differentiation, greater
lymphovascular invasion and a more advanced stage
at diagnosis) than NET.2 The 5-year overall survival
rate for colorectal NEC is worse than that for colo-
rectal NET (G1, 78%; G2, 40%; G3, 31%).2

The characteristics of early stage colon NEC
have not yet been fully explored. We report a case
of early stage colon NEC that was removed en bloc
using endoscopic mucosal resection (EMR).

CASE PRESENTATION
A 56-year-old man presented to a local hospital as a
result of a positive faecal occult blood test (FOBT).
Diagnostic colonoscopy revealed a small tumour in
the transverse colon. The patient was referred to our
endoscopy unit for treatment. He did not present
with flushing, diarrhoea or abdominal cramping.
There was no remarkable history and no familial
history of colorectal cancer. Blood tests were normal
except for mild elevation of liver transaminase levels.
Serum carcinoembryonic antigen, cytokeratin 19
fragment and α-fetoprotein were within normal
limits. A contrast-enhanced CT scan revealed no
lymph node metastasis or distant metastasis.
Colonoscopy detected a slightly reddish superfi-

cial elevated lesion (1 cm in size) with a shallow
depression in the transverse colon (figure 1A).
Magnifying narrow-band imaging (NBI) showed

Figure 1 Colonoscopic findings. (A) A 1 cm slightly reddish superficial elevated lesion with a shallow depression in
the transverse colon. (B) Disrupted irregular microvessels and the absence of a surface pattern were observed under
magnifying narrow-band imaging.
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disrupted irregular microvessels and the absence of a surface
pattern in the depressed area (figure 1B). Using magnifying
chromoendoscopy with crystal violet, an irregular pit pattern
was seen in a small region of the depressed area, whereas pits
were not visible in the other areas because of the presence of
thick mucus. The lesion was well elevated after submucosal
saline injection and subsequently EMR was performed using
a 13 mm snare (Captivator, Boston Scientific Japan, Tokyo,
Japan). En bloc resection was achieved without adverse events.

Macroscopically, the tumour had the appearance of an
11×5 mm superficial elevated lesion with a shallow depression
(figure 2). The specimen was serially sectioned at 2 mm intervals.
On histological examination, the tumour was found to consist of
cancer cells that showed trabecular architecture and solid cancer
cell nests (figure 3A, B), and a small adenocarcinoma component
at its periphery (figure 4A). Immunohistochemical staining
revealed that the main tumour was positive for neuroendocrine
markers, namely chromogranin A (figure 5A), synaptophysin
(figure 5B) and CD56. Both of the tumour components showed
similar immunohistochemical characteristics. They were positive
for cytokeratin AE1/AE3 (figure 4B) and CD10 (figure 4C), and
negative for MUC2 (figure 4D), MUC5AC, MUC6 and Alcian
blue. There were no chromogranin A-stained cell nests in the non-
neoplastic mucosa. The tumour showed a high mitotic rate of
>20/10 high-power fields and a Ki-67 proliferative index of
>50%. According to the WHO 2010 classification, we diagnosed
the tumour as NEC. The tumour minimally invaded the sub-
mucosa (300 μm) without lymphovascular invasion.

DIFFERENTIAL DIAGNOSIS
▸ Colon adenocarcinoma
▸ Colon NET

TREATMENT
Endoscopic mucosal resection.

OUTCOME AND FOLLOW-UP
One year after EMR, no recurrence was found using colonos-
copy and CT scans. Careful follow-up has been continued by
means of a biannual CT scan and annual colonoscopy.

DISCUSSION
Recently, as a result of the increasing recognition of NEN and the
widespread use of screening colonoscopy, the incidence of

colorectal NET and NEC has increased significantly.5 However,
around 50–70% of patients with colorectal NECs are diagnosed at
an advanced stage with metastatic disease.1 2 Although most of the
colorectal NET develops in the rectum, 40% of colorectal NEC is
found on the right side of the colon.2 This may be the reason why
NEC is diagnosed at a late stage; tumours on the right side of the
colon present symptoms later than those on the left side of the
colon. In our case, the lesion was detected at diagnostic colonos-
copy carried out for positive-screening FOBT, and the tumour was
about 1 cm in size, but had already invaded the submucosa.
Therefore, early detection of colorectal NEC may still be difficult.

NBI contrasts the surface structure and vascular architecture
of the superficial mucosa that corresponds to the histological
finding using two narrow-banded short wavelength lights. The
combination of NBI with magnifying endoscopy enables the dif-
ferentiation of neoplasia from non-neoplasia and the prediction
of the depth of invasion of the carcinoma.6 Recently, the NBI
International Colorectal Endoscopic (NICE) classification was
proposed to facilitate the diagnosis of colorectal tumours.6

Under magnifying NBI, adenoma or intramucosal cancer have
brown vessels surrounding white marginal crypt epithelium,
because subepithelial capillaries surround the orifice of tubular
glands. Deep submucosal invasive cancer has an area of dis-
rupted or missing vessels because of damage to the glandular
structure. In our case, vessel detection was disrupted in magnify-
ing NBI images, and it was consistent with a Type 3 NICE classi-
fication indicating deep submucosal cancer invasion. However,
most of the tumour was confined to the mucosa, and it only
minimally invaded the submucosa at its bottom end. The histo-
logical structure of the NEC differs from that of ordinary
tubular adenoma or adenocarcinoma; thus, the NICE classifica-
tion may not be applicable for the diagnosis of colon NEC.

Figure 2 Macroscopic view of specimen obtained using endoscopic
mucosal resection.

Figure 3 H&E-stained tissue sections. (A) The tumour has minimally
invaded the submucosa (magnification ×5). (B) The cancer cells exhibit
trabecular architecture (magnification ×50).
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According to the European Neuroendocrine Tumour
Society consensus guidelines, colonic tumours <2 cm in size
may be excised endoscopically, and in the case of incomplete
resection or G3 proliferative activity, additional surgical resec-
tion is recommended.7 In fact, according to a series of
Japanese case studies involving early stage colorectal NEC,
most of the NEC tumours exhibited deep submucosal inva-
sion and/or lymphovascular involvement, which carried the
risk of lymph node metastasis (table 1).8–13 In our case, the
tumour was small and only minimally (300 μm) invaded the
submucosa, without lymphovascular involvement. We dis-
cussed the situation with the patient and he requested careful
follow-up without additional surgery in accordance with the
colorectal cancer treatment guidelines.14 Further case

accumulation is required to establish the standard treatment
for early colorectal NEC.

NEC is frequently associated with an adjacent adenoma or
adenocarcinoma. The Japanese case reports regarding early colo-
rectal NEC showed that most of the colorectal NECs had an
adenoma/adenocarcinoma component at an early stage
(table 1).8–13 In gastric NEC, the disease predominantly
arises from the endocrine precursor cell clones located in the pre-
ceding adenocarcinoma component, which subsequently trans-
form into endocrine cell carcinoma.15 In our case, there was a
small adenocarcinoma component on the periphery of the NEC,
and it showed similar immunohistochemical features with the
exception of neuroendocrine markers. This suggested that colo-
rectal NEC might be derived from a preceding adenocarcinoma.

Figure 4 Histological findings
regarding the tumour. Two distinct
components were observed. (A)
H&E-stained tissue section.
Neuroendocrine carcinoma and
adenocarcinoma components can be
seen. (B) Tissue section stained for
cytokeratin AE1/AE3. Both components
were positively stained. (C) Tissue
section stained for CD10. The
cytoplasm of the neuroendocrine
carcinoma component and the brush
border of the adenocarcinoma
component were positively stained. (D)
Tissue section stained for MUC2. Both
components were not stained
(magnification ×50).

Figure 5 Tissue section stained for neuroendocrine markers. The neuroendocrine carcinoma component was (A) positive for chromogranin A and
(B) positive for synaptophysin (magnification ×50).
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Learning points

▸ A case of colon neuroendocrine carcinoma (NEC) that
exhibited minimal (300 μm) submucosal invasion without
lymphovascular involvement was treated using endoscopic
mucosal resection and followed up carefully.

▸ The Narrow-band imaging International Colorectal
Endoscopic (NICE) classification may not be adequate for the
diagnosis of colorectal NEC because its histological structure
is different from conventional tubular adenoma/
adenocarcinoma.

▸ Most colorectal NECs may arise from the preceding
adenocarcinoma component and could show aggressive
biological features.
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Table 1 Reported Japanese cases of early stage colorectal NEC

Number Author Age Gender Location Type
Size
(mm) Depth

Adenoma or
adenocarcinoma
component Treatment ly v

Reference
number

1 Okada 77 M Rectum IIa+IIc 23 sm + Surgery + + 8
2 Kurokawa 62 M Rectum IIc+IIa 2.5 m − Surgery + − 9
3 Hosaka 84 M Transverse

colon
IIa 12 sm + Polypectomy − − 10

4 Suto 57 M Rectum Isp 42 sm + Surgery + + 11
5 Komatsu 85 F Sigmoid colon IIa+IIc 17 sm + Surgery + + 12
6 Ikebe 56 M Rectum Isp 10 sm − Polypectomy

and additional
surgery

+ − 13

7 Our case 56 M Transverse
colon

IIa+IIc 11 sm + EMR − −

F, female; ly, lymphatic involvement; M, male; m, mucosa; NEC, neuroendocrine carcinoma; sm, submucosa; v, venous involvement.
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