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Case Report

Mixed Adenoneuroendocrine Carcinoma of the

Colon Progressed Rapidly After Hepatic

Rupture: Report of a Case
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Ochiai, Noriaki Nakamura, Shinji Tanaka, Minoru Tanabe

Department of Hepato-Biliary-Pancreatic Surgery, Tokyo Medical and Dental University, Tokyo, Japan

The rupture of a metastatic mixed adenoneuroendocrine carcinoma (MANEC) has not been

previously reported, although the neuroendocrine cell carcinoma is often associated with a

high incidence of hepatic metastases. The patient was a 39-year-old male who presented with

upper abdominal pain over 3 months. Computed tomography showed multiple tumors in

both hepatic lobes, while lower gastrointestinal endoscopy revealed a tumor in the

transverse colon. Histopathologic examination of the tumor revealed it to be a neuroendo-

crine cell carcinoma. After the resection of the primary tumor, hepatic metastases rapidly

increased, and one of them in the left lateral segment was ruptured with significant

hemorrhage. The rupture led us to undertake the emergency operation to stop the bleeding.

Histology showed a high-grade large-cell neuroendocrine carcinoma associated with

moderately differentiated tubular adenocarcinoma. The Ki-67 labeling index was 80%

(G3). The diagnosis was mixed adenoneuroendocrine carcinoma according to the 2010 World

Health Organization guidelines. Hepatic arterial infusion chemotherapy, systemic chemo-

therapy, and transcatheter arterial chemoembolization did not decrease the tumor progress,

and the patient died on postoperative day 110. Reporting this highly malignant case, I hope

all doctors can be interested in MANEC.

Key words: MANEC – Liver metastasis – Rupture

Lower gastrointestinal (GI) neuroendocrine cell

carcinoma is a rare malignancy of the GI tract

and has been reported as the incidence rate of

approximately 0.2% in all colorectal cancer cases in

Japan.1 The disease is famous for its poor prognosis

due to high proliferative capability and early

vascular invasion leading to multiple organ metas-

tases.2 Neuroendocrine cell carcinoma is sometimes
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associated with adenocarcinoma, classified as
‘‘mixed adenoneuroendocrine carcinoma (MAN-
EC)’’ in the 2010 World Health Organization
(WHO) guidelines.3,4 Here, we report a case of
neuroendocrine cell carcinoma of the colon with
concurrent moderately differentiated tubular ade-
nocarcinoma that progressed rapidly after hepatic
rupture. This case report is accompanied with a
literature review.

Case Report

The patient is a 39-year-old male who presented to a
local physician with a 3-month history of upper
abdominal pain. A mass was palpable in the right
hypochondrium and computed tomography (CT)
showed multiple tumors in both hepatic lobes. The
patient was hospitalized at our department for
further investigations and treatment. Complete
blood cell count showed increased levels of leuco-
cytes (11,800/lL) with no anemia (hemoglobin, 14.2
g/dL). Laboratory findings showed an increase in
lactate dehydrogenase level (385 IU/L) and decrease
in prothrombin time (75.6%). Significantly high
carcinoembryonic antigen (341.4 ng/mL) and car-
bohydrate antigen 19-9 (8648 U/mL) levels were
noted. Colonoscopy showed that there was a
semicircular tumor approximately 60 cm from the
anus. Biopsy results of this lesion suggested a
diagnosis of neuroendocrine cell carcinoma (Fig.
1A).

Abdominal CT revealed that there were multiple
hypovascular masses noted in both hepatic lobes
with maximum diameters of 5 cm (Fig. 1B).
Localized intestinal wall thickening, a high concen-
tration of adipose tissue, and peripheral nodules
indicative of lymphatic metastases were seen in the
transverse colon. The diagnoses were neuroendo-

crine carcinoma of the colon and multiple hepatic
metastases. The transverse colon was partially
resected with extensive lymph node dissection as
primary surgery. Subsequent chemotherapy and
hepatic resection were planned after the primary
surgery. However, continued leaking of chylous
ascites after surgery led us to leave the drainage
tube for further observations. Anemia gradually
increased from postoperative day (POD) 9, and a
sanguineous exudate was noted to be draining on
POD 11. A contrast-enhanced CT showed rapid
enlargement of the tumor and fluid collection in the
left abdominal cavity, indicating tumor rupture. An
emergency laparotomy was performed on POD 12
(Fig. 2A). In the hepatic left lateral segment, soft and
necrotic tumor caused the free rupture with massive
bleeding (Fig. 2B). Effective hemostasis was
achieved by partial hepatectomy involving the
necrotic part of the tumor as much as possible and
applying a hemostatic agent. The surgery lasted for
2 hours and 59 minutes, and the intraoperative
hemorrhage volume was 700 mL. Histopathologic
examination results showed that the main part of
the primary lesion (colon) comprised cells forming
solid nests with irregularly enlarged nuclei and
clear nucleoli that were CD56 (þ), synaptophysin
(þ), and chromogranin (þ), which correspond to
high-grade large-cell–type endocrine cell carcinoma.
However, more than 30% of the tumor comprised a
moderately differentiated adenocarcinoma with tall
columnar cells forming acinar fusion in the area
between the lamina propria and submucosal layer.
The main part of the liver metastases comprised
neuroendocrine carcinoma cell, while some regions
were mixed with components equivalent to moder-
ately differentiated tubular adenocarcinoma. In both
lesions, the Ki-67 labeling index was high (80%)
with KRAS mutation (–) and a somatostatin receptor

Fig. 1 (A) There was a semicircular tumor in the transverse colon. (B) Multiple hypovascular masses were noted in both hepatic lobes.
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subtype 2A (SSTR2A) score of 3 (Fig. 3A–E). As
judged by the high Ki-67 index (enough to predict
the poor prognosis of the patients), we started
additional treatment as soon as possible. Hepatic
arterial infusion chemotherapy with 5-fluorouracil
was initiated from POD 23 of the initial surgery.
However, the size of the tumor increased and was
rated as a progressive disease based on Response
Evaluation Criteria in Solid Tumors (RECIST).
Tumor markers continued to increase despite
chemotherapy with cetuximab þ mFOLFOX6 (fo-
linic acid, fluorouracil, and oxaliplatin) combined
with octreotide. Further chemotherapy with cisplat-
in þ camptothecin-11 (CDDP þ CPT11) and trans-
catheter arterial chemoembolization (TACE) were
initiated, but treatment was unsuccessful and the
patient died on POD 110.

Discussion

This is the first report of a gastrointestinal–
neuroendocrine tumor (GI-NET) with a high Ki-
67 value caused hepatic rupture of liver metastatic
tumor. Neuroendocrine cell carcinoma has been
reported as a rapidly progressive, highly prolifer-
ative, and malignant carcinoma.2 The histopatho-
logic characteristics include structural endocrine
cells that are rich in chromatin with a high nuclear
to cytoplasmic ratio and small to large nuclei in
round to fusiform shapes and numerous nuclear
divisions. It is also characterized by fibrocapillary
interstitial tissue with necrotic foci, large solid
nodules, or sheet-like nests with pseudorosette
structures.5 Immunohistochemical staining with
various markers is effective for identification of
the tumor. Synaptophysin can be used for diagno-

sis even in poorly differentiated states. Chromog-
ranin A is a neuroendocrine secretary granule
known as a highly specific marker, with low
sensitivity. In our patient, most regions of the
primary and metastatic lesions were positive for
synaptophysin and chromogranin A, and their
characteristics corresponded to a neuroendocrine
cell carcinoma of the large-cell type. Meanwhile,
the other regions of the tumors were found to be
composed of moderately differentiated adenocar-
cinoma cells exhibiting typical ductal structures.
This form of mixed tumors with both neuroendo-
crine cell carcinoma and epithelial carcinoma cells
has been previously classified into a collision
tumor (coll), which appears as if 2 different
elements are colliding into each other: a composite
tumor (comp), which has both elements mixed
together; and an amphicrine tumor (amph), which
contains cells with characteristics of neuroendo-
crine and epithelial carcinomas.6 In our case, the
tumor was classified into the first category, as there
was a clear distinction between endocrine cell
carcinoma and adenocarcinoma. The WHO defined
and reclassified this carcinoma in 2010 as MANEC,
morphologically recognizable as both gland-form-
ing epithelial (rarely squamous cell component)
and neuroendocrine cells (at least 30% of either
component should be identified to qualify for this
definition), and defined as a carcinoma since both
components are malignant and should be graded.4

This definition is applicable to our case, and
MANEC was considered to be a compatible
diagnosis. The reason why these 2 types of
carcinomas with different characteristics coexist in
1 tumor is extremely intriguing. Rosa et al7 recently
indicated that neuroendocrine cells also occur in

Fig. 2 (A) Multiple hypovascular masses were noted in both hepatic lobes. The white arrow showed external fluid due to bleeding. (B)

The tumor was necrotic and ruptured.
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adenomas with no neoplastic transformation and

suggested a new term for this category as ‘‘mixed

adenoneuroendocrine tumors (MANETs).’’ Mon-

dolfi et al8 studied relatively common MANEC of

the gall bladder and suggested that precursor cells

with overlapping features of neuroendocrine and

glandular differentiation develop into MANEC

during neoplastic transformation. In general, a

highly malignant GI-NET is difficult to treat, and

the only curative treatment option for neuroendo-

crine cell carcinoma is surgical resection. Diagnoses

are usually made at a late stage of the disease and

usually require more complex management includ-

ing chemotherapy. Major treatment guidelines

were created by the European Neuroendocrine

Tumor Society (ENETS) in 2004 and by the National

Comprehensive Cancer Network (NCCN) in 2011.

In the ENETS guidelines, cisplatin þ etoposide are

considered effective for treatment of poorly differ-

entiated GI-NET derived from the midgut or

hindgut.9 In the NCCN guidelines, carboplatin þ
etoposide or cisplatinþ irinotecan are recommend-

ed, which was derived from the regimen for small-

cell carcinoma of the lung.10 Recently, others have

Fig. 3 (A) The tumor was composed of high-grade large-cell endocrine cell carcinoma with moderately differentiated tubular

adenocarcinoma. Colon: HE (340). (B) Chromogranin A (þ). Colon: chromogranin A (340). (C) Synaptophysin (þ). Colon: synaptophysin

(340). (D) The Ki-67 labeling index was high in both lesion (80%). Colon: Ki-67 (340). (E) The tumor in the liver was also composed of

high-grade large-cell endocrine cell carcinoma with moderately differentiated tubular adenocarcinoma. Liver: chromogranin A (3200).
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reported using the treatment guidelines for colo-
rectal cancer as a reference. Oshima et al11 reported
a case in which CPT11 or mFOLFOX6 was effective
for metachronous hepatic metastasis after resecting
the primary lesion of endocrine cell carcinoma of
the colon. There was also a case report of a patient
who had a tumor with both neuroendocrine cell
carcinoma and tubulovillous adenoma (including
highly differentiated adenocarcinoma components)
with hepatic metastases. This patient had died just
3 months after the resection of the primary lesion,
despite undergoing therapy with bevacizumab þ
FOLFOX6.12 Another report concluded that TACE
using doxorubicin was effective for hepatic metas-
tases, which occur frequently.13 Other adjunctive
medications have been suggested, including cis-
platin, streptozocin, fluorouracil, and mitomycin C;
however, the success rate varies between 25% and
80% and thus cannot be considered a standard line
of therapy. We used cetuximab þ FOLFOX com-
bined with octreotide, based on the fact that the
tumor was a moderately differentiated tubular
adenocarcinoma with KRAS mutation (�) and
endocrine cell carcinoma with SSTR2A (þ).

As mentioned above, neuroendocrine carcinoma
of the colon is highly aggressive. From recent
reports, large-cell–type lymphatic involvement
around the tumor, CD117(�), absence of vascular
invasion, and unstable microsatellites owing to
methylation have been found to improve the
prognoses of patients with neuroendocrine carcino-
ma.14

In conclusion, this is the first report of a NET with
a high Ki-67 value caused necrosis leading to the
hepatic rupture. We anticipate the new molecular
targeting drugs such as everolimus and sunitinib to
see whether they improve the treatment outcome
and overall prognosis.
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