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Malignant tumors with mixed glandular and neuroendocrine characteristics with at least

30% of each component are classified as mixed adenoneuroendocrine carcinoma

(MANEC) by the World Health Organization 2010 classification. We report here a case

of very well-differentiated adenocarcinoma accompanied by carcinoid tumor, categorized

as MANEC. A 41-year-old Japanese man was clinically diagnosed with ascending colon

cancer and underwent right hemicolectomy. Using an immunohistologic technique, the

pathologic diagnosis was very well-differentiated adenocarcinoma accompanied by

carcinoid tumor and marked eosinophil infiltration, which was categorized as MANEC.

By immunohistochemical analysis, tumor cells of the carcinoid component exhibited

very low proliferation activity. Our case was thought to be MANEC without high

malignant potential. MANEC as per the World Health Organization 2010 classification

seems to include tumors with diverse grades of malignancy, and it might need to have

subclassifications according to the malignancy potential of the tumor cells.
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Neuroendocrine tumors (NETs) arise from the
neuroendocrine cells of the diffuse neuroen-

docrine system. NETs of the esophagus, stomach,
small intestine, pancreas, and colorectum are termed
gastroenteropancreatic NETs.1 Originally, Oberndor-
fer2 reported 7 carcinoid tumor cases of the small
intestine in 1907, and he considered them to be
benign. However, in recent years it has become clear
that the morphology and the biologic behavior of
NETs are heterogeneous, and NETs are classified
into low-grade and high-grade malignancies in the
World Health Organization (WHO) classifica-
tion.1,3,4 Of these, neuroendocrine carcinoma and
mixed adenoneuroendocrine carcinoma (MANEC)
are classified as high-grade malignant tumors of
NETs in the WHO 2010 classification. In the category
of MANEC, little attention is paid to the malignant
potential of each tumor, although it is important to
define the grade of malignancy of the MANEC for
clinical treatment after surgery.

Here, we report a case of very well-differentiated
adenocarcinoma with carcinoid tumor and marked
eosinophil infiltration, which was categorized into
MANEC but seemed to show low-grade malignan-
cy.

Case Report

Severe anemia was found in a 41-year-old Japanese
man by his family doctor. The patient visited our
hospital without any complaints. Physical examina-
tion revealed a hard mass in the lower right
abdomen. Laboratory data on admission showed a
low hemoglobin level (8.6 g/dL), without abnor-
mality of white blood cell count, differential count of
leukocytes, or high serum levels of carcinoem-
bryonic antigen and CA19-9 in blood tests. The
patient had no specific individual or family medical
history. He underwent lower endoscopic examina-
tion, which indicated a protruding tumor of 66 mm
in diameter with an irregular surface in the
ascending colon. The tumor biopsy specimen
showed well-differentiated tubular adenocarcino-
ma. No abnormality was found in chest and
abdominal X-rays. Computed tomography (CT)
demonstrated a swollen ascending colon with
strong enhancement. Furthermore, CT demonstrat-
ed intussusceptions of the oral side of the ascending
colon into the anal side.

The patient was clinically diagnosed with as-
cending colon cancer with intussusceptions into the
oral side and underwent right hemicolectomy. At
surgery, no tumor invasion into the serosa of the

ascending colon was found, and there was little
adhesion of the ascending colon, including hard
mass, to the surrounding tissue. A few enlarged
lymph nodes close to the bowel were detected.

By pathologic examination, type 1 tumor with a
dimple in the center was detected on the anal side of
the Bauhin valve. Histologically, the tumor consisted
of very well-differentiated tubular adenocarcinoma
with differentiation to goblet cells and Paneth cells
(Fig. 1), and it consisted of cells showing a sheetlike
appearance or insular growth in some parts, which
invaded the proper muscle layer. These 2 compo-
nents were tightly mixed but clearly distinctive (Fig.
2). Characteristically, numerous eosinophils were
assembled around the tumor (Fig. 3). Immunohisto-
chemically, strong positivity for chromogranin A and
CD56 was seen in the sheetlike or insular part of the
tumor and a few tumor cells at the base of glandular
structure, which indicated neuroendocrine differen-
tiation of the tumor cells. The component of very
well-differentiated tubular adenocarcinoma was
negative for chromogranin A and CD56. The rates
of MIB-1–positive proliferating cells of adenocarci-
noma and neuroendocrine cell components were less
than 5% and 2% each, respectively, which indicated
the low proliferation activity of the tumor (Fig. 4).
Both tubular adenocarcinoma and NET cells occu-
pied more than 30% of the tumor. From these
histologic and immunohistochemical findings, the
pathologic diagnosis was very well-differentiated
adenocarcinoma accompanied by carcinoid, which
was categorized into MANEC by the 2010 WHO
classification.

Fig. 1 Very well-differentiated tubular adenocarcinoma with

differentiation to goblet cells and Paneth cells in some parts.
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The postoperative course of the patient was

uneventful, and he was discharged 8 days after

surgery. The patient was followed up without

adjuvant chemotherapy, since the tumor showed

low proliferating activity and was thought to have

low-grade malignant potential. The patient is still

alive without metastatic findings 18 months after

surgery.

Discussion

In the new 2010 WHO classification, NETs are

classified into hyperplastic and preneoplastic le-

sions, NET G1, G2, neuroendocrine carcinoma G3,

and MANEC.5 The histologic grading system from

G1 to G3 represents the malignant nature of these
tumors.3,4 The grading system of NETs is based on
mitotic rate and Ki-67 labeling index, as proposed
by the European Neuroendocrine Tumour Society.3,4

To date, the treatment of patients diagnosed with
NETs is decided according to the histopathologic
grading of the tumor.

On the other hand, MANECs do not have a
subcategory according to their malignant grades
because of the recognition that all MANECs have
potentially high-grade malignancy.5 The tumor in
our case consisted of very well-differentiated tubu-
lar adenocarcinoma, which showed differentiation
to Paneth cells and goblet cells, accompanied by an
invasive conventional carcinoid component; it was
categorized as MANEC according to the 2010 WHO
classification. However, in terms of low proliferation
activity and very good differentiation of tumor cells,
our case is quite different from tumors consisting of
aggressive adenocarcinoma and aggressive neuro-
endocrine cell components, as reported by Bates and
Belter.6 As to the treatment of NETs, Eggenberger7

reported that the resection of all visible primary
disease was a reasonable treatment that offers the
best prognosis for all midgut and hindgut NETs.
However, there has been insufficient evidence of
effective adjuvant chemotherapy after curative
surgery for localized colon NETs.8,9 Besides com-
plete resection of the tumor, MIB-1 labeling index
was under 5% in both adenocarcinoma and NET
components in our MANEC case, which indicated a
low proliferation activity of the tumor cells. Thus,
the patient in this case has not received any adjuvant

Fig. 2 The proliferation of well-differentiated adenocarcinoma

in a distinct region from the neuroendocrine component showing

sheetlike appearance or insular growth.

Fig. 3 A number of eosinophils assembled around the tumor.

Fig. 4 Immunostaining of proliferating cells of adenocarcinoma

and neuroendocrine cell components for Ki-67 showed MIB-1

labeling indexes of less than 5% and 2%, respectively.
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chemotherapy and has been without recurrence 18
months after the operation.

Before the 2010 WHO classification, there were
few reports of low-grade mixed glandular and
neuroendocrine tumor. Three cases of colon tumor
consisting of both adenoma and carcinoid compo-
nents have been reported.10–12 Hock et al13 reported
on mixed moderately differentiated adenocarcino-
ma and typical carcinoid tumor with distinct
regions, which was similar to our case. On the other
hand, in the cases reported by Klappenbach et al,14

Lew et al,15 and Jiao et al,16 the tumors consisted of
poorly differentiated adenocarcinoma with an abun-
dant endocrine cell component, and they were
thought to involve high-grade malignancy. Al-
though all of these tumors consisted of both
glandular and endocrine cell components, the
malignant grade of each tumor seemed to be quite
different.

In general, once the metastasis of NETs occurs,
we currently have no standardized chemotherapy
protocols that improve the patient’s prognosis.7

Therefore, the precise assessment of whether the
primary tumor is low risk or high risk is needed
clinically for appropriate adjuvant chemotherapy.
However, as described previously, the 2010 WHO
classification does not have subcategories of MAN-
EC.

Recently, Rosa et al17 proposed the subcategori-
zation of MANEC, in which mixed glandular and
neuroendocrine tumor was subdivided into high-
grade malignant MANEC; which consisted of
adenoma/adenocarcinoma and neuroendocrine car-
cinoma, intermediate-grade malignant MANEC,
which consisted of adenocarcinoma and G1/G2
NET or amphicrine carcinoma; and mixed adenoen-
docrine tumor, which consisted of adenoma NET.
According to this classification, our case would be
classified into intermediate-grade malignant MAN-
EC. The clinical treatment of this category would be
decided by the malignant grade of the adenocarci-
noma component.

Recently, it has been indicated that progression of
colorectal cancer seems to be suppressed by the
adaptive immune system of the host.18,19 The
correlation between the abundance of tumor-infil-
trating T cells and improved clinical outcome has
been reported.20 Besides the beneficial role of
lymphocytes surrounding the tumor, tumor-associ-
ated eosinophilic infiltration has also been reported
to associate with a better prognosis in colorectal
cancer,21–23 although the correlation between tumor-
associated eosinophilia and patient prognosis in

other cancers seems to be unclear.24,25 In our case,
marked eosinophil infiltration was observed around
the tumor, which might indicate a better prognosis
for the patient.

In conclusion, we reported a case of mixed very
well-differentiated adenocarcinoma and carcinoid
tumor with marked eosinophil infiltration, which
was categorized as MANEC by the 2010 WHO
classification. However, MANEC does not have
subcategories according to the malignant grade of
each tumor. Our case and those in previous reports
indicate the need for subclassification of MANEC
for appropriate clinical treatment after surgery. In
this sense, our case might be classified into
intermediate-grade malignant MANEC.
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