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INTRODUCTION:  Pancreatic  mixed  adenoneuroendocrine  carcinoma  (MANEC)  is  a rare  tumor.  We  report
herein  a case  of  pancreatic  MANEC  with  cystic  features.
PRESENTATION  OF CASE:  A  67-year-old  woman  presented  with  jaundice.  A CT scan  revealed  an  18-mm
mass  at the  pancreatic  head  that  obstructed  the  common  bile  duct  and  another  35-mm  cystic  lesion
containing  a mural  nodule  in  the  pancreatic  body,  which  was  suspected  to be  an  intraductal  pap-
illary  mucinous  carcinoma.  A biopsy  of  the  head  mass  led  to the  diagnosis  of  adenocarcinoma.  The
patient  underwent  pancreatoduodenectomy,  and  the  body  cyst  was resected  with  the  head  mass.  A
histopathological  analysis  revealed  that  the  body  cyst  had  two components,  ductal  adenocarcinoma  and
neuroendocrine  tumor.  We  diagnosed  the  cystic  tumor  as  MANEC.
ystic tumor DISCUSSION:  Cases  of  MANEC  have  been  reported  as  originating  from  the  stomach,  small  intestine,  and
colon,  but  pancreatic  MANEC  is rare.  The  histogenesis  and  the therapeutic  strategy  for  pancreatic  MANEC
are  controversial.
CONCLUSION:  The  clinicopathological  features  of pancreatic  MANEC  remain  unclear;  therefore,  more
reports  of cases  of  pancreatic  MANEC  are  necessary  for a complete  analysis.

 Publi
he  CC
©  2018  The  Authors.
access  article  under  t

. Introduction

Mixed adenoneuroendocrine carcinoma (MANEC) is a rare
umor composed of an adenocarcinoma and a neuroendocrine
umor (NET). Some MANEC cases are reported to originate from
he stomach, the small intestine, and the colon [1], but pancreatic

ANEC is rare. Therefore, the biological and oncological behavior of
ancreatic MANEC is unknown. Furthermore, few reports are avail-
ble on pancreatic MANEC with cystic features. Herein we report a
ase of pancreatic MANEC with a cystic tumor and provide a short
eview of the literature.

This work has been reported in line with the SCARE criteria [2].
. Presentation of case

A 67-year-old woman presented with jaundice and fatigue. She
ad a 20-mm cyst in the pancreas that had been identified 12 years

Abbreviations: MANEC, mixed adenoneuroendocrine carcinoma; CT, computed
omography; NET, neuroendocrine tumor; MRI, magnetic resonance imaging.
∗ Corresponding author at: Department of surgery, Okaya City Hospital, 4-11-33,
oncho, Okaya, Nagano, 394-8512, Japan.
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prior. She underwent CT scan each year since, and the cyst had not
changed significantly. A laboratory examination revealed increased
levels of bilirubin and hepatic enzymes (AST, ALT, LDH, �GTP, and
ALP). Her serum amylase levels were not elevated. Her CA19-9 lev-
els were slightly elevated, but other tumor markers, such as CEA
and AFP, were within normal levels. A CT scan showed another 18-
mm solid mass in the pancreatic head that obstructed the common
bile duct, and the main pancreatic duct was  dilated (Fig. 1). The
cyst in the pancreatic body was connected to the pancreatic duct
and had grown to 35 mm.  Ultrasonography showed that the cyst
contained a mural node; intraductal papillary mucinous carcinoma
was suspected (Fig. 2). The patient underwent endoscopic retro-
grade cholangiopancreatography; a biopsy of the pancreatic head
mass revealed the possibility of pancreatic adenocarcinoma. After
biliary drainage, pancreatoduodenectomy was performed, and the
cyst within the pancreatic body was resected together with the
tumor. The patient’s postoperative course was uneventful.

A histopathological examination of the specimen confirmed that
the solid mass in the pancreatic head was a well tomoderately dif-
ferentiated adenocarcinoma measuring 30 mm.  Vascular invasion

and direct infiltration into a lymph node were observed, but lymph
node metastasis was not detected. The pathological stage was T3 N1
M0 stage III according to the General Rules for the Study of Pancre-
atic Cancer (seventh edition) in Japan. In contrast, a 25-mm cystic
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Fig. 1. Abdominal enhanced CT images, A and C: Early phase. B and D: Delayed phase. A and B: There is an 18-mm solid mass in the pancreatic head. The mass was poorly
enhanced in the delayed phase and obstructed the common bile duct and the main pancreatic duct. C and D: A 35-mm cystisin the pancreatic body and is connected to the
main  pancreatic duct.
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ig. 2. Ultrasonography of the cyst connected to the main pancreatic duct, which
ontained a small solid component (arrows).
ass was observed in the pancreatic body (Fig. 3). The wall of the
yst consisted of two components (Figs. 4 and 5). The inside of the
yst was lined with glandular structures containing large irregu-
ar nuclei and prominent nucleoli in the mucous cells that stained

ig. 4. Low-power view of the MANEC (left) (hematoxylin and eosin stain). A pink line 

right).
Fig. 3. A resected 25-mm cystic mass from the pancreatic body that was  continuous
with the main pancreatic duct.

positive for CEA. The other component was represented by outer

solid islands consisting of nests of small, uniform cells with round
to oval nuclei thatstained negative for CEA and were immunoreac-
tive for synaptophysin and chromogranin A. The Ki-67 index of this
region was less than 2%, corresponding to NET G1. The final diag-

outlines the adenocarcinoma in situ and the blue area contains the NEN (NET G1)
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ig. 5. High-power view of the two components of the MANEC(hematoxylin and
ynaptophysin. The outer solid tumor islands were negative for CEA but positive fo

osis was MANEC. The two malignant tumors were discontinuous
nd independent of each other.

. Discussion

Neuroendocrine neoplasm (NEN) is a rare tumor with an inci-
ence of 2.5–5 cases per 100,000 individuals per year [3] and mainly
riginates from tissues within the gastrointestinal tract [4,5]. The
ancreas is one of the most common sites of NENs, accounting for
%–34% of gastroenteropancreatic NENs [4,5]. MANECs comprise
.0% of pancreatic NENs [4].

The World Health Organization published a new classification
or NENs in the digestive system in 2010 that divided NENs into
our main categories: NET G1, NET G2, neuroendocrine carcinoma,
nd MANEC. MANEC is defined as a tumor composed of both an
denocarcinoma and a NEN, with each component accounting for
ore than 30% of the tumor in the classification. MANEC was called

 mixed exocrine-endocrine carcinoma (MEEC) prior to 2010. Many
eports about pancreatic MEEC considered it a combination of an
cinar cell tumor and an endocrine neoplasm [6]. More than 75%
f all pancreatic tumors arise from the ductal cells, approximately
% arise from the endocrine cells, and approximately 1% arise from
he acinar cells [7]. Although acinar cell carcinoma is rare, approx-
mately one-third of acinar cell carcinomas express endocrine

arkers [6]. However, this case was a combination of ductal ade-
ocarcinoma and NET. Some reports of mixed ductal-endocrine
arcinomas of the pancreas have been published. Chatelain [8] and
allas [7] reported that mixed ductal-endocrine carcinomas of the
ancreas tended to occur in middle-aged patients (mean age, in the
0 s) and were equally distributed between men  and women. These
umors were usually large (mean, 60–70 mm in the greatest dimen-
ion) and located in the head of the pancreas (60%–70% of cases).
atients typically complained of jaundice, weight loss, or abdom-
nal pain, while endocrine symptoms such as Zollinger-Ellison

yndrome or Verner-Morrison syndrome were rarely observed.
ecently, others reported that these tumors were not large (approx-

mately 20 mm),  and many patients remained asymptomatic [9],
erhaps because the tumors in these cases were detected at ear-
 stain). The internal glandular material expresses CEA but not chromogranin Aor
mogranin A and synaptophysin.

lier stages than in previous reports. Imaging technologies such as
CT, magnetic resonance imaging, and endoscopic ultrasonography
have been developed, making early diagnosis possible.

The histogenesis of pancreatic MANEC remains controversial.
Some investigators support the hypothesis that exocrine and
endocrine neoplasms of the pancreas arise from a common neo-
plastic progenitor [7,10]. It is well known that acinar cell carcinoma
may  express endocrine markers and show ductal differentiation
[11]. In contrast, a case report showed the presence of endocrine
cells expressing exocrine markers, suggesting that endocrine neo-
plasms can undergo neoplastic progression of the exocrine tumor
cells [7]. These findings suggest that mixed tumors can be derived
from totipotent pancreatic stem cells. Chang et al. [10] classified
the patterns of pancreatic mixed tumors into five groups: amphi-
crine type, mixed type, collision type, solitary concomitant type,
and multiple concomitant type. The pattern of the mixed tumors
of the pancreas differ with respect to the timing of the differentia-
tion. However, our patient’s tumor could not be classified using this
classification system. The internal surface of this cystic MANEC was
covered with adenocarcinoma and NET-formed nodules under the
adenocarcinoma. As the two  components were separated clearly,
this tumor may  be a solitary concomitant type, and this mixed
tumor was believed to have arisen from the same precursor clone,
with some cells differentiating into the adenocarcinoma and others
into the NEN.

Furthermore, the mixed tumor of our patient showed a sim-
ple cyst. Pancreatic cysts are not rare because they are identified
in 2.4%–19.6% of all examinations by CT or MRI  [12]. Such cysts
are mainly pseudocysts, and approximately 10%–15% of pancre-
atic cysts are estimated to be neoplasms [13]. Intraductal papillary
mucinous neoplasms (IPMNs) represent approximately 50% of
resected cystic neoplasms of the pancreas. Approximately 11%–18%
of resected cystic tumors of the pancreas are mucinous cystic
neoplasms, and 4%–7% are pancreatic NENs [12]. Ductal adeno-

carcinomas with cystic features are considered rare, but recent
studies reported the incidence of ductal adenocarcinomas with cys-
tic features to be 8% in pancreatic ductal adenocarcinoma [14]. We
suspected that our patient’s cystic tumor was a malignant IPMN,
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o we performed a resection. Some cases of mixed IPMN and NEN
umor were recorded. One report of mixed IPMN and NEN tumors
evealed prevalence between 2.8% and 4.6% in patients who  under-
ent surgery for pancreas NENs or IPMNs [15].

Because limited data about pancreatic MANEC are available,
he biological behavior of such tumors is unclear, and the optimal
ourse of treatment is controversial. As with pancreatic adenocar-
inoma, surgery may  be the first line of treatment for cases with
esectable tumors [9,11]. Other reports were published about the
fficacy of systemic chemotherapy for pancreatic MANEC [16].

. Conclusion

We  reported a rare case of pancreatic MANEC with cystic fea-
ures. The biological and oncological behavior of pancreatic MANEC
emains unclear, and the gold standard treatment is controversial.
herefore, more reports are necessary to clarify the management
trategy for this disease.
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