
examinations revealed a tumor located on the third 
portion of the duodenum with stenosis. We suspected 
duodenal carcinoma and performed pancreas-
preserving segmental duodenectomy. Adenocarcinoma 
arising from a heterotopic pancreas at the third 
portion of the duodenum was finally diagnosed by im
munohistochemical staining. Malignant transformation 
in the duodenum arising from a heterotopic pancreas is 
extremely rare; to our knowledge, only 13 cases have 
been reported worldwide, including the present case. 
The most common location of malignancy is the proximal 
duodenum at the first and descending portion. Herein, 
we describe the first case of adenocarcinoma arising from 
a heterotopic pancreas, which was located in the third 
portion of the duodenum, with a review of the literature.
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Core tip: Based on all abdominal surgeries, the incidence 
of heterotopic pancreas ranges from 0.25% to 1.2%. 
The frequency of malignant transformation ranges from 
0.7% to 1.8% among all heterotopic pancreas cases. 
Malignant transformation arising from a heterotopic 
pancreas is extremely rare. The most common location 
of malignancy is the proximal duodenum at the first and 
descending portion. In this paper, we report the case of 
a patient with weight loss who was diagnosed as having 
an adenocarcinoma arising from a heterotopic pancreas, 
at the third portion of the duodenum, with a review of 
the literature.
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Abstract
A 62-year-old Japanese man presented to our hospital 
with a history of weight loss of 6 kg in 4 mo. Imaging 
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INTRODUCTION
Heterotopic pancreas is defined as an unusual pan­
creatic tissue existing in other organs without any 
connection to the original pancreas. The most frequent 
locations are the duodenum (9%-36%), stomach 
(24%-38%), jejunum (0.5%-27%), and Meckel’s 
diverticulum (2%-6.5%)[1]. Heterotopic pancreas 
has been classified into four types by Heinrich[2,3]. 
The incidence of heterotopic pancreas ranges from 
0.25% to 1.2% among all abdominal surgeries[4]. 
Malignant transformation arising from a heterotopic 
pancreas is extremely rare, and has been reported 
in several cases in the literature. The frequency of 
malignant transformation ranges from 0.7% to 1.8% 
among all cases of heterotopic pancreas[5,6]. Malignant 
tumors arising from a heterotopic pancreas, as well as 
heterotopic pancreas, commonly appear pathologically 
as a smooth nodule, and occasionally, as a mass with 
an irregular surface. These tumors are usually located 
in the submucosa and only occasionally expand 
into the muscularis[1]. Since only a small number of 
cases have been reported, the prognosis of patients 
with malignant tumors arising from a heterotopic 
pancreas is not clear. Herein, we describe the first 
case of adenocarcinoma arising from a heterotopic 
pancreas, which was located in the third portion of the 
duodenum. 

CASE REPORT
A 62-year-old Japanese man presented to our hospital 
with a history of weight loss of 6 kg in 4 mo. There 
were no remarkable findings on the patient’s medical 
history. The patient’s physical examination and vital 
signs were normal. He was admitted to our hospital for 
examination because of elevated serum levels of the 
following tumor markers (the normal range for each 
parameter is in parentheses): carbohydrate antigen 
19-9, 500 U/mL (0-37 U/mL); DUPAN-2, 226 U/mL 
(less than 150 U/mL); and SPan-1, 41 U/mL (less than 
30 U/mL). The level of carcinoembryonic antigen was 
within the normal range. The results of the complete 
blood count test, coagulation test, and laboratory 
analysis were normal. Contrast-enhanced computed 
tomography of the abdomen showed a poorly 
enhanced mass around the middle section of the third 
portion of the duodenum and superior mesenteric 
artery (Figure 1A). Duodenofiberoscopic findings 
(Figure 1B) and hypotonic duodenography (Figure 
1C) revealed a submucosal tumor with a smooth 
surface and obstruction at the third portion of the 
duodenum. Biopsies of the submucosal tumor were 
taken and revealed no evidence of malignancy. We 

suspected a diagnosis of duodenal carcinoma from the 
examination results and performed open resection with 
intraoperative frozen section analysis. Intraoperative 
examination revealed that the stomach and pancreas 
were normal. The umbilication was located in front of 
the ligament of Treitz and was completely separable 
from the superior mesenteric artery (Figure 2A). 
The intraoperative frozen section analysis revealed 
adenocarcinoma of the duodenum. We diagnosed 
primary duodenal carcinoma and performed pancreas-
preserving segmental duodenectomy from the third 
portion to the fourth portion of the duodenum. The 
intestinal reconstruction was carried out by side-to-
side reconstruction using the GIA™ Stapling System 
(Covidien, Tokyo, Japan). Macroscopic findings were 
normal at the surface of duodenum (Figure 2B). 
Microscopically, the tumor was 15 mm in diameter 
and extended into the submucosa of the third portion 
of the duodenum. The major part of the tumor was 
moderately differentiated adenocarcinoma (Figure 
3A). Moreover, only islet cells were present within and 
near the tumor (Figure 3B). In immunohistochemical 
staining, cytokeratin (CK) 7 (Figure 4A), neural cell 
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Figure 1  Contrast-enhanced computed tomography, duodenofiberoscopy, 
and hypotonic duodenography. A: Abdominal CT scan shows a poorly 
enhanced mass around the third portion of the duodenum (arrow); B: 
Duodenofiberoscopic findings reveal submucosal tumors at the third portion of 
the duodenum (arrowheads); C: Hypotonic duodenography reveals stenosis at 
the third portion of the duodenum. CT: Computed tomography.
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adhesion molecule (CD56) (Figure 4B), chromogranin 
A (Figure 4C), synaptophysin (Figure 4D), insulin 
(Figure 4E), and mucin 1 (MUC1) (Figure 4F) were 
positive. On the other hand, CK20 (Figure 5A) and 
MUC2 (Figure 5B) were significantly negative. From the 
above results, we finally diagnosed adenocarcinoma 
arising from a heterotopic pancreas at the third portion 
of the duodenum. The postoperative course was 
uneventful, and our patient was discharged from our 
hospital 25 d after surgery. The patient was referred to 
the oncology department for adjuvant chemotherapy. 
We monitored the serum level of CA19-9 (Figure 6). 
On postoperative month 1, our patient underwent 3 
courses of oral tegafur-gimeracil-dihydropyrimidine 
dehydrogenase (S-1) plus cisplatin chemotherapy and 
S-1 monotherapy, respectively. Unfortunately, serum 
levels of CA19-9 did not decrease. We diagnosed local 
recurrence of heterotopic pancreas carcinoma by 
positron emission and computed tomography (PET-
CT) at 8 mo after surgery. After radiation therapy at 
another hospital (total 54 Gy), gemcitabine (GEM) 
monotherapy, 1000 mg/m2, was administered 
intravenously for 30 min on days 1, 8, and 15 of each 
28-d cycle. The serum level of CA19-9 decreased 
gradually from 271 U/mL to 76 U/mL by GEM 
monotherapy. We changed the treatment from GEM 
monotherapy to GEM plus S-1 after administrating 10 

courses of GEM monotherapy, because the serum level 
of CA19-9 increased again. At 24 mo after surgery, 
a gastrostomy was performed and a central venous 
access device was implanted for administrating total 
parenteral nutrition because the patient suffered from 
intestinal obstruction. We decided to terminate all 
chemotherapy and provide best supportive care. Our 
patient died 33 mo after the primary operation.

DISCUSSION
Heterotopic, ectopic, or aberrant pancreas, which 
is commonly an incidental finding at surgery or 
autopsy, is defined as a pancreatic tissue existing in 
other organs without any connection to the original 
pancreas and has been frequently reported in the 
gastrointestinal tract, especially in the stomach. The 
first report of heterotopic pancreas was identified by 
Shultz in 1727. In 1859, the histological confirmation 
was reported by Klob[7-9]. The frequency of heterotopic 
pancreas tissue has been reported to be 0.55%-13.7%, 
0.25%, and approximately 1.2% in autopsy material, 
abdominal surgery, and gastrectomy operation, 
respectively[7]. In Japan, Tanaka et al[4] reported that 
the incidence of heterotopic pancreas was 0.25% 
among 6035 patients who underwent laparotomy. 
Clinical symptoms caused by heterotopic pancreas 
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Figure 2  Intraoperative findings. A: During surgery, the tumor with the umbilication was located in front of the Treitz ligament; B: Examination of the resected 
specimen revealed a normal duodenal surface.

Figure 3  Histological examinations. A: The resected part of the duodenum shows a moderately differentiated tubular adenocarcinoma [Hematoxylin and eosin (HE), 
× 40]; B: Only the islet cells are present within and near the tumor (HE, × 200). HE: Hematoxylin and eosin.
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Guillou et al[6] indicated that the incidence of 
malignancy due to heterotopic pancreas was 0.7% 
and extremely rare. They studied the frequency 
of malignant transformations among 146 cases of 
heterotopic pancreas, including surgical and autopsy 
specimens, between 1975 and 1991. In 1999, 
Makhlouf et al[5] reported that among 109 patients 
diagnosed as having pancreatic heteropia in the 
gastrointestinal tract, the incidence of malignant 
transformation arising from a heterotopic pancreas 
was 1.8%. According to their study, there was a slight 
predominance of women over men; the mean age was 
47-49 years. Most commonly, the tumor was located 
in the upper gastrointestinal tract, from the stomach 
to the jejunum. The most common symptoms were 
digestive symptoms such as nausea, vomiting, and 
jaundice caused by obstruction. There were no specific 
symptoms. The mean tumor size was 3.5-3.7 cm. Most 
of these tumors were ductal adenocarcinoma, similar 
to those seen in the pancreas[5,6]. Jaervi and Lauren[10] 

are not specific. Symptoms such as abdominal pain, 
vomiting, bleeding, and jaundice appear in conjunction 
with tumor growth. In the present case, the patient 
presented weight loss of 6 kg in 4 mo.

Heterotopic pancreas has been classified into 4 
types by Heinrich in 1909[2,3]. Type Ⅰ is characterized 
by the presence of typical pancreatic tissues with 
acini, ducts, and islet cells similar to those seen in 
a normal pancreas. Type Ⅱ is characterized by the 
presence of pancreatic ducts and acini, while islet 
cells are not present. Type Ⅲ is characterized by 
ducts with a few acini or dilated ducts only, so called 
adenomyoma. Type Ⅳ characterized by the presence 
of islet cells only. Based on Heinrich’s classification, 
most heterotopic pancreas cases are Type Ⅱ. Although 
the reason is unknown, to date, Type Ⅳ heterotopic 
pancreas cases have not been reported. The present 
case was classified as Type Ⅳ according to Heinrich’s 
classification, since pathological findings revealed only 
islet cells within and near the tumor.

Figure 4  Immunohistochemical staining: positive staining. A: Cytokeratin (CK) 7 (× 100); B: Neural cell adhesion molecule (CD56) (× 200); C: Chromogranin A (× 
200); D: Synaptophysin (× 200); E: Insulin (× 200); F: Mucin 1 (MUC1).
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Figure 5  Immunohistochemical staining: negative staining. A: Cytokeratin (CK) 20 (× 100); B: Mucin 2 (MUC2) (× 200).
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have proposed 3 criteria for the diagnosis of carcinoma 
arising from a heterotopic pancreas: (1) the tumor 
must be found within or close to the ectopic pancreatic 
tissue; (2) direct transition must be observed between 
pancreatic structures and the carcinoma (malignant 
transformation of an ectopic pancreas must be 
differentiated from a metastatic deposit or a neoplastic 
invasion from a neighboring digestive cancer, especially 
from the stomach, the biliary tract, and the eutopic 
pancreas); and (3) the non-neoplastic pancreatic 
tissue must comprise at least fully developed acini and 
ductal structures. According to those criteria, Guillou 
et al[6] suggested that it was impossible to ascertain 
the pancreatic origin of the tumor in the absence 
of acini and/or islets of Langerhans, since ductal 
structures might have a local origin by means of a 
metaplastic phenomenon. Therefore, Heinrich’s type 
Ⅲ, so called adenomyoma, should not be classified 
as an aberrant pancreas. Carcinomas arising from a 
heterotopic pancreas have been classified by most 
authors according to the 3 criteria and the opinion of 
Guillou et al[6]. However, as mentioned above, Heinrich 
classified the histologic pattern of heterotopic pancreas 
into 4 types. In the present case, the tumor extended 
into the submucosa microscopically. The major part 
of the tumor changed into moderately differentiated 
adenocarcinoma. Moreover, only the islet cells were 
present within and near the adenocarcinoma. For all 
these reasons, we diagnosed the patient as having 
type Ⅳ heterotopic pancreas according to Heinrich’s 
classification. 

To our knowledge, 36 cases of malignant trans­
formation arising from a heterotopic pancreas, including 
the present case, have been reported in PubMed 
(key words: heterotopic (ectopic, aberrant) pancreas, 
carcinoma). The incidence according to location is as 
follows: duodenum, 36%; stomach, 36%; jejunum, 
8%, and other (including the mediastinum, liver, 
esophagus, hiatal hernia, periaorta, and rectum), 19%. 
We summarized 13 cases of malignant transformation 
arising from a heterotopic pancreas, in the duodenum 
(Table 1)[4,9,11-18]. The mean age was 70.9 years 
(range: 56-86 years). There was no sex predilection. 

Most commonly, the tumor was located from the bulb 
to the descending portion in the duodenum; only in 
the present case, the tumor was located in the third 
portion of the duodenum. The mean tumor size was 
25 mm (range: 12-50 mm). Approximately 80% and 
50% of the tumors were pathologically diagnosed 
as adenocarcinomas (tubular adenocarcinoma, 
poorly differentiated adenocarcinoma, papillary 
adenocarcinoma, and mucinous adenocarcinoma) and 
classified as Heinrich’s type Ⅰ. The mean tumor size of 
the malignant transformation is unknown; however, 
most tumors were bigger than the previously reported 
mean tumor size of heterotopic pancreas (mean 18 
mm; range: 4-5 mm)[4]. In our study, the mean size 
varied from 12 to 50 mm in maximum dimension with 
a mean of 25 mm.

Most of these tumors were pathologically diagnosed 
as ductal adenocarcinomas. In addition, there are 
noninvasive carcinomas within intraductal papillary 
mucinous neoplasia and acinar cell carcinoma. It 
is impossible to diagnose heterotopic pancreas 
and malignant transformation preoperatively and 
precisely, because these tumors are located within 
the submucosal and subserosal layers. Endo et 
al[11] diagnosed ectopic pancreas adenocarcinoma 
preoperatively by endoscopic ultrasonography-
guided fine-needle aspiration (EUS-FNA) in 2 cases. 
They suggest that EUS-FNA is particularly helpful 
for the preoperative diagnosis. However, cytological 
examinations are inconclusive in about 50% of 
cases[16]. In our study, the accurate preoperative 
diagnosis rate by EUS-FNA and biopsy was about 40%. 
We diagnosed adenocarcinoma of the duodenum by 
pathological diagnosis during surgery, and malignant 
transformation arising from a heterotopic pancreas of 
the duodenum by the immunohistochemical staining, 
similar to previous articles. 

The prognosis of patients with adenocarcinoma 
arising from an ectopic pancreas seems to be 
somewhat better than that of patients with tumors 
arising from the pancreas itself, probably because 
of earlier presentation[19,20]. To our knowledge, long-
term survival was reported in a case of invasive ductal 
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carcinoma arising from an ectopic pancreas within the 
gastric wall, with no recurrence for 11 years[20]. In the 
present case, our patient died 33 mo after surgery 
because of local recurrence of the adenocarcinoma.

There is no evidence of the efficacy of chemotherapy 
for adenocarcinoma arising from a heterotopic 
pancreas. In the present case, it took time to reach 
a definite diagnosis. First, we diagnosed primary 
adenocarcinoma of the duodenum only when the 
immunohistochemical staining results were available. 
We selected a regimen of S-1 plus cisplatin as first-line 
therapy for duodenal cancer, based on the guidelines for 
the treatment of gastric cancer in Japan. Our case was 
referred for 3 courses of adjuvant chemotherapy with 
S-1 plus cisplatin and S-1 monotherapy, respectively. 
Unfortunately, the serum level of CA19-9 remained 
high. On postoperative month 8, PET-CT revealed local 
recurrence. After radiation in another hospital (total 
54 Gy), the patient was administered GEM. The serum 
level of CA19-9 decreased gradually to 76 U/mL. Our 
patient eventually developed tolerance to chemotherapy 
and died 33 mo after the primary operation. To the best 
of our knowledge, there is no literature in PubMed on 
the efficacy of chemotherapy (including adjuvant and 

systemic chemotherapy) for adenocarcinoma arising 
from a heterotopic pancreas. However, our experience 
suggests that GEM is effective for these tumors, as in 
cases of primary pancreatic cancer. The study of further 
cases of adenocarcinoma due to a heterotopic pancreas, 
including the efficacy of chemotherapy treatment, is 
necessary.

In conclusion, we herein present the first case of 
malignant transformation arising from a heterotopic 
pancreas at the third portion of the duodenum. 

COMMENTS
Case characteristics
A 62-year-old Japanese man with a weight loss of 6 kg in 4 mo presented to 
our hospital.
Clinical diagnosis
The physical examination was normal.
Differential diagnosis
Malignant tumors (primary duodenal adenocarcinoma and metastatic tumors 
of uncertain origin) and benign neoplasms (submucosal tumors, heterotopic 
pancreas, and adenoma). 
Laboratory diagnosis
The patient had elevated serum levels of carbohydrate antigen 19-9 (500 U/mL) 
DUPAN-2 (226 U/mL), and SPan-1 (41 U/mL), while there were no remarkable 

Table 1  Review of cases of malignant formation arising from a heterotopic pancreas in the duodenum

Case Year Author Age
(yr) 

Sex Clinial 
symptoms

Location Preoperative 
diagnosis

Diagnostic 
approach

Size 
(mm)

Pathology Heinrich Outcome

1 1993 Tanaka 72 M Abdominal 
pain

D (ND) ND Operation 12 Cancer ND ND

2 1996 Inoue 81 F Anorexia D (ND) Duodenal cancer Biopsy 25 pap + muc Ⅰ ND
3 2006 Inoue 75 M Melena D (ND) No evidence of 

malignancy
Operation 20 tub Ⅲ ND

4 2007 Tison 72 M Abdominal 
pain, jaundice

D (2nd; Vater) Tumor of the 
ampulla of Vater

Biopsy ND Adenocarcinoma, 
CDHP

ND Death 
(16 mo)

5 2007 Kawakami 68 F Jaundice D (2nd; Vater) Carcinoma of the 
ampulla of Vater

Biopsy 12 Acinar cell 
carcinoma

ND Not death 
(19 mo)

6 2008 Rosok 59 F No symptom D (proximal) No evidence of 
malignancy

Operation 50 IPMC ND Not death 
(36 mo)

7 2010 Inoue 75 M Nausea, 
vomiting

D (2nd) Cancer, GIST, MTL Operation ND tub (well) Ⅲ Not death 
(72 mo)

8 2010 Bini 56 M Vomiting D (1st) Adenocarcinoma 
of uncertain origin

Biopsy ND Adenocarcinoma Ⅰ ND

9 2011 Stock 79 F Abdominal 
fullness,

D (4th) No evidence of 
malignancy

Operation 30 Adenocarcinoma Ⅰ ND

intermittent 
abdominal 

pain
10 2012 Kinoshita 62 F Vomiting, 

epigastralgia
D (1st) Gastric cancer Operation 34 tub (mode) Ⅰ Not death 

(12 mo)
11 2013 Ginori 86 F Abdominal 

pain, nausea,
D (1st) Acute cholecystitis Operation 30 well + muc + por Ⅰ ND

vomiting 
12 2014 Endo 75 M Epigastric 

pain, tarry 
stool

D (2nd) Adenocarcinoma 
of uncertain origin

EUS-FNA 22 por Ⅰ Not death 
(60 mo)

13 Present case 62 M Weihgt loss D (3rd) Suspected 
duodenal cancer

Operation 15 tub (mode) Ⅳ Death 
(33 mo)

ND: Not described; GIST: Gastrointestinal stromal tumor; MTL: Malignant lymphoma; EUS-FNA: Endoscopic ultrasonography-guide fine-needle aspiration; 
tub: Tubular adenocarcinoma; well: Well differentiated type; mode: Moderately differentiated type; por: Poorly differentiated adenocarcinoma; pap: Papillary 
adenocarcinoma; muc: Mucinous carcinoma; CDHP: Cystic dystrophy in heterotopic pancreas; IPMC: Intraductal papillary-mucinous carcinoma.
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findings on other laboratory analyses.
Imaging diagnosis
Abdominal enhanced computed tomography, duodenofiberoscopy, and 
hypotonic duodenography revealed a mass and submucosal tumor located in 
the third portion of the duodenum.
Pathological diagnosis
Histological examination revealed moderately differentiated adenocarcinoma 
with islet cells only; therefore, the immunohistochemical staining revealed 
positive cytokeratin 7, neural cell adhesion molecule (CD56), chromogranin A, 
synaptophysin, insulin, and mucin 1.
Treatment
The patient underwent pancreas-preserving segmental duodenectomy; 
therefore, chemotherapy and radiation was administered after surgery.
Related reports
A total of 13 cases of malignant transformation arising from a heterotopic 
pancreas in the duodenum have been reported in the literature. This is the 
first report of adenocarcinoma arising from a heterotopic pancreas at the third 
portion of the duodenum, worldwide, and the chemotherapeutic method is 
controversial.
Term explanation 
Heterotopic, ectopic, or aberrant pancreas, which is commonly an incidental 
finding at surgery or autopsy, is defined as pancreatic tissue existing in other 
organs without any connection to the original pancreas and has been frequently 
reported in the gastrointestinal tract, especially in the stomach. 
Experiences and lessons
Commonly, the tumor, which is an adenocarcinoma arising from a heterotopic 
pancreas, is located from the bulb to the descending portion in the duodenum. 
This article presents the first case of a patient with an adenocarcinoma arising 
from a heterotopic pancreas, located at the third portion of the duodenum.
Peer-review
This is a well written and interesting study that addresses an unusual case in 
pancreatic adenocarcinoma.
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