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Mixed adenoneuroendocrine carcinoma is defined as a tumor with a mixture of adenocarcinoma components and neuroendocrine
neoplasm components. Each of these two components of mixed adenoneuroendocrine carcinoma accounts for at least 30% of all tu-
mors. Mixed adenoneuroendocrine carcinoma might be located in the ampulla of Vater, a very rare location compared to other organs.
Thus, its treatment and prognosis plans have not been established yet. We report three cases of mixed adenoneuroendocrine carcino-
ma occurring in the ampulla of Vater. Each patient had a different clinical course. In general, difficulty in preoperative diagnosis, risk
of early recurrence, and poor disease course were main hallmarks of mixed adenoneuroendocrine carcinoma arising from the ampulla
of Vater. However, one patient in this case report survived although she did not receive adjuvant chemotherapy due to her old age.
Therefore, it is important to establish a careful treatment strategy for mixed adenoneuroendocrine carcinoma arising from the ampul-

la of Vater.
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INTRODUCTION

Since the first report of gastrointestinal tumors with exocrine
and neuroendocrine components by Cordier in 1924, various
cases in various organs have been published. In 2010, the World
Health Organization (WHO) proposed a standardized classi-
fication system for neuroendocrine tumors (NETs) based on a
mitotic index representing 10 times high-power fields (HPF)
per mitoses and Ki-67%. This tumor previously referred to by
a variety of names was first defined as a mixed adenoneuroen-
docrine carcinoma (MANEC). MANEC is defined as a tumor
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in which adenocarcinoma components and neuroendocrine
neoplasm components are mixed. Each component may theo-
retically exist in varying proportions. In 2010, WHO defined
that these two components of MANEC must each account for
at least 30% of all tumors.

MANEC can occur in various digestive organs where NETs
can develop [1]. However, it rarely occurs in the ampulla of
Vater (AOV). Only 21 such cases have been reported in the
English literature. Due to the rarity of this tumor, there are no
established cohort studies or original articles on its treatment
Or prognosis.

In this report, we describe three cases of MANEC occurring
in the AOV. By introducing this rare condition and outlining
its diagnosis, course of treatment, and prognosis, this report
might contribute to the development of a treatment strategy for
effective management of this condition in the future.

CASES

Publication of this study was approved by the Institutional
Review Board of Asan Medical Center (ID: S2021-1895-0001).
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Case 1

A mass-like lesion in the AOV was discovered in a 65-year-
old female incidentally by computed tomography (CT) scan
performed during a medical examination. The patient was
referred to our hospital for further evaluation. The underlying
disease was hypertension and hyperlipidemia. The patient had
no family history of cancer. However, she was a heavy drinker
for more than 20 years. In addition, she had undergone wedge
resection of the stomach for a gastrointestinal stromal tumor
(GIST). There were no symptoms such as abdominal pain,
jaundice, or dark urine. There were no specific findings when
system and physical examinations at the time of admission
were reviewed.

Magnetic resonance cholangiopancreatography (MRCP) was
performed (Fig. 1). Positron emission tomography-computed
tomography (PET-CT) revealed an elevated uptake (standard-
ized maximum uptake value 8.0) in the AOV. However, there
were no findings suggestive of distant metastasis.

Biopsy was performed on the ampullary lesion, which was
subsequently diagnosed as a MANEC, a mixture of a small
cell-type neuroendocrine tumor and poorly differentiated
adenocarcinoma. The lesion was judged to be resectable. Lapa-
roscopic pylorus-preserving pancreaticoduodenectomy (PPPD)
was performed on September 28, 2020 (Fig. 1). There were no
unusual findings during surgery. We discovered a well-de-
fined, irregular, solid mass (2 cm x 1.7 cm x 1.5 ¢cm) in the
AOV, which had extended to the pancreas parenchyma, com-
mon bile duct, and proper muscle of the duodenum. Pathologic
findings of the resected specimen showed that the tumor had

Fig. 1. (A) Case 1 magnetic resonance
cholangiopancreatography (MRCP) findings
of the neoplastic lesion showing bile duct
dilatation, obstruction in the ampullary area
of the stretched bile duct, a 2.3 cm long
mass involving the ampulla of Vater, and
lymph nodes less than 1 cm in the retropan-
creatic area. (B) Case 1 surgical specimen of
the resected ampullary tumor.

two elements: small cell components in the neuroendocrine
carcinoma (mitotic rate of 8/10 HPFs, Ki-67 labeling index of
86%, and CD56 staining positive) and a poorly differentiated
adenocarcinoma (Fig. 2). The tumor was assessed as T3bN2
(7/20), stage IIIB according to the AJCC 8th standard stage.
Lymphovascular invasion was present. However, perineural in-
vasion was not observed. Surgical resection margins were free
of tumor. The patient’s condition improved after endoscopic
ultrasonography-guided gastrocystostomy with postoperative
pancreatic fistula grade B. The patient has been receiving che-
motherapy (Leucovorin plus 5-fluorouracil) since November
23,2020 without recurrence to date.

Case 2

An 81-year-old male presented with complaints of jaundice,
poor oral intake, and general weakness. A mass-like lesion in
the AOV was discovered on an outside-hospital CT image. The
patient was referred to our hospital for further evaluation. The
patient had no specific underlying disease. He had no family
history of cancer. MRCP were performed (Fig. 3). No findings
were suggestive of distant metastasis in PET-CT.

An endoscopic biopsy was performed on the ampullary le-
sion. However, no cancer was diagnosed. Because AOV cancer
was strongly suspected clinically, PPPD was performed on June
27, 2014. We discovered an ill-defined, irregular, solid mass
(3.5 cm x 1.5 cm x 1.0 cm) with hemorrhagic change in the
AQV, which had extended to the common bile duct. Pathologic
findings of the resected specimen showed that the tumor had
two elements: large cell components in the neuroendocrine

Fig. 2. (A) Case 1 H&E staining showing a
mixed adenoneuroendocrine tumor (x200).
(B) Case 1 immunohistochemical analysis
showing neuroendocrine tumor cells being
positive for CD56 (x200).
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carcinoma (mitotic rate of 36/10 HPFs and Ki-67 labeling index
of 80%), with remaining components showing a moderately
differentiated adenocarcinoma. The AJCC 8th standard stage
was T3aN1 (2/30), stage IIIA. Lymphovascular and perineural
invasions were not observed. The surgical resection margin
was free of tumor. No chemotherapy was performed due to
the patient’s advanced age. The prognosis of patient was not
expected to be good. However, the patient is still alive. He has
been followed up without recurrence to date.

Table 1. Laboratory characteristics of patients in this case report

Fig. 3. (A) Case 2 magnetic resonance
cholangiopancreatography (MRCP) findings
of the neoplastic lesion showing bile duct
dilatation, obstruction in the ampullary area
of the stretched bile duct, and a 3.0 cm long
mass involving the ampulla of Vater without
enlarged lymph nodes. (B) Case 2 surgical
specimen of the resected ampullary tumor.

Fig. 4. (A) Case 3 magnetic resonance
cholangiopancreatography (MRCP) findings
of the neoplastic lesion showing bile duct
dilatation, obstruction in the ampullary
area of the stretched bile duct and main
pancreatic duct dilatation, and a 1.5 cm long
mass involving the ampulla of Vater without
enlarged lymph nodes. (B) Case 3 surgical
specimen of the resected ampullary tumor.

Case3

A 73-year-old female presented with complaints of dark
urine, pruritus, and epigastric discomfort. As jaundice wors-
ened, a CT scan was performed. A mass-like lesion in the AOV
was discovered and the patient was referred to our hospital.
The underlying disease was hypertension. The patient had no
family history of cancer. MRCP was performed (Fig. 4). PET-
CT revealed an elevated uptake at the AOV. PET-CT showed no
findings suggestive of distant metastasis.

Characteristic Case 1 Case 2 Case 3 Reference

Blood chemistry

Asparate aminotransferase (IU/L) 172 78 38 0-40

Alanine aminotransferase (IU/L) 201 115 59 0-40

Alkaline phosphatase (IU/L) 273 628 428 40-120

Gamma-glutamyl transferase (IU/L) 278 624 290 5-36

Total bilirubin (mg/dL) 0.4 8.5 10.2 0.2-1.2

Direct bilirubin (mg/dL) 0.2 6.4 9.1 0-0.5

Amylase (U/L) 34 651 288 30-110

Lipase (U/L) 42 1,262 833 13-60
Tumor maker

Carbohydrate antigen 19-9 (U/mL) 20.7 15.5 0.7 0-37
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Endoscopic biopsy was performed. Pathology revealed atypi-
cal cells. On June 8, 2017, PPPD was performed due to a strong
clinical suspicion of AOV cancer. We discovered an ill-defined,
firm, solid mass (1.5 cm x 1.4 cm x 0.6 cm) in the AOV, which
had extended to the common bile duct and proper muscle
of duodenum. Pathologic findings of the resected specimen
showed that the tumor had two elements: neuroendocrine car-
cinoma (Ki-67 labeling index of 90%, chromogranin positive,
and synaptophysin positive) and a moderately differentiated
adenocarcinoma. According to the AJCC 8th standard stage,
the tumor was defined as T2N1 (1/21), stage IITA. Lympho-
vascular and perineural invasions were present. The surgical
resection margin was free of tumor. The patient received che-
motherapy (Leucovorin plus 5-fluorouracil) from July 12, 2017
to November 3, 2017. However, recurrence was confirmed in
the liver and para-aortic lymph nodes on November 18, 2017.
The patient succumbed to disease progression on December 27,
2018. Table 1 shows laboratory findings of the three patients.
Pathological and clinical outcomes of the three cases are sum-
marized in Table 2.

DISCUSSION

Table 3 [2-16] shows previous studies of MANEC of AOV.
The age of patients ranged from 27 to 89 years. The male to

Table 2. Pathologic and clinical characteristics of patients in this case report

female ratio was 8 : 10. Preoperative MANEC was diagnosed in
only two cases. The remaining 14 cases were diagnosed as AOV
cancer. Pancreaticoduodenectomy was performed in 17 cas-
es. Lymph node metastasis was confirmed in eight cases. The
mean survival time was 15 months. Six deaths were confirmed.
In another study, the median survival of AOV MANEC pa-
tients was 13.2 months [17]. However, the median survival of
AOV adenocarcinoma was reported to be 49.3 months [17]. It
was found to be 60.2 months in our hospital data [17].

MANEC occurring in the AOV does not cause any specific
symptoms until the disease has progressed. Carcinoid symp-
toms are rare. The most common symptom of the disease is
jaundice caused by blockage of the bile duct due to progression
of the mass. Other symptoms include non-specific abdominal
pain, weight loss, and anorexia. If MANEC in the AOV is sus-
pected, imaging tests involving the pancreas and biliary tract
are performed. CT and MRCP can identify a mass-like lesion
that invades the AOV. This method can confirm whether the
bile duct or pancreatic duct is enlarged. However, since there
are no typical radiographic findings of MANEQC, it is rarely
diagnosed before surgery, with most cases originally diagnosed
as adenocarcinoma of AOV. Additionally, there is a limitation
in that only one of these two components of MANEC can be
obtained through a preoperative biopsy. Therefore, it might
not be possible to distinguish between each pure component of

Adenocarcinoma tumor grade

Poorly differentiated

Neuroendocrine tumor grade Grade 3
Neuroendocrine tumor type Small cell type
Mitotic rate 8/10 HPFs
Immunohistochemistry CD56+
Chromogranin -
Synaptophysin -
Ki-67 index 86%
Resection margins Negative
Lymphovascular invasion Yes
Perineural invasion Yes
Clinical characteristics
Surgical complications POPF grade B

Adjuvant chemotherapy 5-FU & Leucovorin
Recurrence None
Disease-free survival

Death No

Overall survival

Characteristic Case 1 Case 2 Case 3
Pathologic characteristic
Tumor size (cm) 2x17x15 35x15x%x1.0 1.5x1.4%x0.6
Lymph nodes (positive/resected) 7/20 2/30 1/21
Pathological tumor stage pT3bN2cMOo, stage IIB pT3aN1cMo, stage llIA pT2N1cMO, stage llIA

Moderately differentiated Moderately differentiated
Grade 3 Not noted
Large cell type Not noted
36/10 HPFs Not noted
Not noted
Chromogranin +
Synaptophysin +
80% >90%
Negative Negative
None Yes
None Yes
None None

None (due to old age)

5-FU & Leucovorin

None Liver, paraaortic lymph node
5 months
No Yes
16 months

HPF, high-power field; POPF, postoperative pancreatic fistula; 5-FU, 5-fluorouracil.
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Table 3. Summary of mixed adenoneuroendocrine carcinoma of the ampulla of Vater in the literature

s A e Mo s Mo e O
Jones et al. [4] 64 F ADC Well G1 Negative Alive 35
Misonou et al. [5] 47 F ADC Well G3 Positive Alive 9
Burke and Lee [6] 45 M ADC Well G1 Negative Alive 24
Shaw et al. [7] 27 F ADC Moderately-poorly G1 Negative Death
Williams et al. [8] 58 F MANEC Moderate G1-2 Positive Alive Not noted
Alex et al. [9] 63 F ADC Well-moderately G1-2 Negative Alive 24
Moncur et al. [10] 78 M ADC Acinar cell G3 Negative Death 2
Nassar et al. [11] 89 M ADC Moderately G3 Negative Alive

69 F ADC Moderately G3 Negative Not noted
Deschamps et al. [12] 49 F ADC Well G1 Positive Alive 36
Vilardell et al. [2] 81 M ADC Moderately G3 Positive Not noted
Zhang et al. [13] 69 M ADC Well-moderately G3 Negative Alive 33
60 M MANEC Poorly G3 Positive Alive 9
Huang et al. [14] 43 F ADC Poorly G3 Negative Death 20
60 F ADC Poorly G3 Negative Death 15
Ginorietal. [15] 69 M Not noted Not noted G2 Positive Alive 12
Xu Lietal.[16] 57 M Not noted Moderately G3 Positive Death 14
Yoshimachi et al. [3] 75 F ADC Moderate-poorly G3 Positive Death 10
Case 1 65 F MANEC Poorly G3 Positive Alive 9
Case 2 81 M Not noted Moderately G3 Positive Alive 84
Case 3 73 F Not noted Moderately NA Positive Death 16

F, female; M, male; MANEC, mixed adenoneuroendocrine carcinoma; ADC, adenocarcinoma, G, grade; NA, not available.

MANEDC before surgery. The majority of diagnoses made after
a biopsy are adenocarcinomas because the neuroendocrine
tumor component is deeply located while the adenocarcinoma
component typically has superficial occurrence [2]. In two of the
three cases presented in our case report, biopsy results indicated
preoperative adenocarcinoma. MANEC was diagnosed in only
one recent case. Although it is difficult to make an accurate
diagnosis of preoperative MANEC, a combination of endo-
scopic ultrasound-guided fine needle aspiration with immu-
nohistochemistry and deep biopsy can improve this accuracy.
Therefore, a deep biopsy should be considered if there is a slight
heterogeneous contrast effect in imaging findings. In addition,
when diagnosing MANEC in postoperative specimens, tumor
immunohistochemical analysis using three neuroendocrine
markers (CD56, chromogranin, and synaptophysin) should be
performed. For the patient in case 1, the resected tumor sample
was CD56 positive and the other two were negative. However, in
case 3, all three markers were positive. In the diagnosis of MAN-
EC, two out of three neuroendocrine markers must be expressed
in abundance to make a definitive diagnosis of MANEC.
According to morphological components, MANEC can be
classified into three types [18]. The amphicrine type refers to
a single cell type with both endocrine and exocrine character-
istics by proliferating in early stem cells before differentiation
into endocrine and exocrine lineages. When early stem cells

differentiate into primordial endocrine cells and exocrine cells,
two types can arise. A composite type is a form in which cells
of two lineages are mixed, with one dominant and one minor
component coexisting. The collision type refers to a type com-
posed of an endocrine component at one end and an exocrine
component at the other, with connective tissue in the middle
separating them. According to our morphological and immu-
nohistochemical examinations, case 1 presented in our report
could be considered as having a collision tumor.

Considering the heterogeneity of this type of tumor, it has
been proposed that clinicians should group these tumors as
follows using results to indicate different prognoses according
to the malignancy class of each component. High grades are
combined with G3 component and adenoma or carcinoma
components. They are generally more aggressive. Intermedi-
ate grades consist of carcinoma and G1 and G2 combined or
amphicrine carcinoma. The prognosis is usually determined
by the non-neuroendocrine component, not the NET compo-
nent. Low grades are a combination of adenoma and G1-G2.
With the exception of low grade cases, MANEC is generally
considered to have a poor prognosis [18]. In our case, there was
no significant difference between patients in terms of clini-
cal symptoms or time of diagnosis. However, all patients had
lymph node metastasis. In addition, the survival rate was worse
than that of AOV cancer (adenocarcinoma).

www.ahbps.org



112 Min Kyu Sung, et al.

MANEC occurs mainly in the colon/rectum, stomach, and
pancreas. Occurrence in the biliary tract, including the AOV, is
relatively rare. This is because neuroendocrine cells are rarely
identified in the normal biliary tract. The gallbladder is the lo-
cation of occurrence more frequently than the extrahepatic bile
duct because intestinal metaplasia from chronic cholecystitis
and cholelithiasis is more common in the gallbladder. MAN-
EC in the gallbladder is reported to be approximately twice as
common in females. It is the most common in Asian patients.
Median overall survival was observed for about 12.2 months.
Four recurrences and two deaths were confirmed during the
observation period [19]. MANEC identified in the duodenum
is often diagnosed by combining cell components with rela-
tively high differentiation. Therefore, they are non-superficial
and non-aggressive with fewer distant metastasis sites than
MANEC that occurs in other periampullary or biliary tracts.
The pancreas is a more well-known site of MANEC than the
biliary tract or duodenum. In general, large cell types of the
NET component and ductal adenocarcinoma, or rarely acinar
cell carcinoma, or a combination of all three, are common. It is
known that the prognosis is slightly worse than that of MAN-
EC, which occurs in the duodenum [1].

Since MANEC has few cases, an exact treatment has not
been established yet [3]. However, the main framework of
treatment is mostly identified as neuroendocrine carcinoma
(NEC) components when diagnosed with MANEC [1]. NEC
components are regarded as being more commonly involved
in lymphovascular invasion, perineural invasion, and lymph
node metastasis than adenocarcinoma. They are considered to
have high invasiveness and poor prognosis. In the case of AOV
MANEC, PPPD is performed to achieve curative resection,
while chemotherapy targets the NEC component. The most
important aspect in the treatment of non-metastatic MANEC
is whether surgical resection is possible before or after chemo-
therapy. If adjuvant treatment is required or surgical resection
is not possible, it is divided according to the malignancy grade
of each component. Treatment plan is determined according
to the adenocarcinoma component in the case of intermedi-
ate-grade MANEC. In the case of high-grade, treatment plan
is determined according to the NEC component. Generally, a
regimen that includes platinum-based chemotherapy is used
to treat the MANEC of AOV (e.g., irinotecan + cisplatin or
etoposide + cisplatin). In our case, LV5FU2 was administered
except for patients who had not undergone chemotherapy due
to their advanced age. The patient's disease-free survival was
six months with overall survival of 16 months. Case 1 patient
is still alive. She has been followed up without recurrence to
date. One study has reported that the patient treated for six
months with TS-1 as adjuvant chemotherapy is alive without
recurrence after surgery [20]. Since there is no definitively
established chemotherapy regimen, it is important to confirm
reports of various cases and proceed further.

In the treatment of metastatic MANEC, components present
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within the metastasized area should be targeted according to
each malignancy grade. Treatment according to each malig-
nancy grade is the same as for non-metastatic MANEC. The
prognosis of MANEC arising from AOV remains controversial
because of the rarity of the tumor. However, the NET compo-
nent of MANEC arising from the biliary tract defines the prog-
nosis. In addition, the NEC component and its Ki-67 labeling
index are reportedly the main prognostic factors in MANEC.
There is a report that if the Ki-67 index level is 55% or higher,
the mortality rate increases more than 8-fold [3,16]. In addi-
tion, high-grade NEC of AOV reportedly shows a more aggres-
sive clinical course than locally advanced adenocarcinoma of
AOV. However, as shown in case 2, there might be cases where
patients with Grade 3 NEC and Ki-67 values greater than 80%
can survive for more than five years without chemotherapy.

We report three cases of AOV MANEC with various char-
acteristics and prognoses. Generally, difficulty in preoperative
diagnosis, risk of early recurrence, and poor disease course are
main characteristics of this cancer. Therefore, establishing a
careful therapeutic strategy is crucial. In the future, it will be
necessary to establish an appropriate treatment strategy based
on reports of many cases.
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