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Abstract

Pancreatic heterotopia is the presence of pancreatic tissue in a different anatomical location with no connection to the
main pancreas. The most common locations in the gastrointestinal system are duodenum, stomach, and Meckel divertic-
ulum. However, it is quite rare in the hepatobiliary system. Here we present a patient with pancreatic heterotopia who
we treated with left hemihepatectomy and extrahepatic bile duct resection for Todani type 4a bile duct cyst. Heterotopic
pancreatic tissue was present in dilated cystic bile ducts on pathological examination. A 22-year-old 26-week pregnant
patient presented to the emergency department with right upper quadrant pain. There was massive dilatation of the left
lobe bile ducts and common bile duct, and multiple stones were observed distal to the common bile duct. The patient
was hospitalized for definitive surgical treatment 4 months after giving birth. The patient underwent left hemihepatec-
tomy, extrahepatic bile duct resection, and hepaticojejunostomy. The postoperative course was uneventful.
Pathological examination of the specimen showed heterotopic pancreatic tissues in the wall of the dilated cystic intra-
hepatic and extrahepatic bile ducts. One of the most accepted hypotheses in the etiology of biliary tract cysts involves
the abnormal union of the pancreatic duct and common bile duct. This lesion is unique in the absence of pancreatico-
biliary junction anomaly. We think that cystic dilation of intrahepatic and extrahepatic bile ducts is likely secondary to
recurrent inflammation due to the release of digestive enzymes by heterotopic pancreatic tissue in the biliary tract. It
is also the first example in the literature diagnosed during pregnancy.
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values were within normal limits. There was leukocytosis
(14 200/mm>) and mildly elevated alkaline phosphatase
(200 U/L) and gamma-glutamyl transferase (225 U/L).
Liver enzymes and bilirubin levels were normal. There
was massive dilatation of the left lobe bile ducts and
common bile duct, and multiple stones were observed
distal to the common bile duct. The appearance was compat-
ible with Todani type 4A common bile duct cyst in the mag-
netic resonance cholangiopancreatography images (Figures 1
and 2). Endoscopic retrograde cholangiopancreatography
showed small stone fragments draining from the choledochal

Introduction

Pancreatic heterotopia is the presence of pancreatic tissue in a
different anatomical location with no connection to the main
pancreas. Although it is a rare clinical entity, the most
common locations in the gastrointestinal system are duode-
num, stomach, and Meckel diverticulum.! However, it is
quite rare in the hepatobiliary system.” Here we present a
patient with pancreatic heterotopia who we treated with left
hemihepatectomy and extrahepatic bile duct resection for
Todani type 4a bile duct cyst. Heterotopic pancreatic tissue
was present in dilated cystic bile ducts on pathological exam-
ination. We think that it is unique in the literature because it

is the first example in which heterotopia is present in portal
triads and there is no pancreaticobiliary junction anomaly,
also diagnosed in pregnancy.

Patient Presentation

A 22-year-old 26-week pregnant patient presented to the
emergency department with right upper quadrant pain.
There was no fever or jaundice at presentation and vital
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Figure 1. Axial (A) and coronal (B) magnetic resonance images showing dilated extrahepatic and intrahepatic bile ducts. Blue arrows
show dilated biliary ducts and the red arrow shows the fetus inside the uterus.

Figure 2. Magnetic resonance cholangiopancreaticographic examination of the patient. Abbreviations: BC, biliary confluence; C,
common bile duct; LL, left hemiliver; RL, right hemiliver.
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Figure 3. Macroscopic (A and C) and microscopic (B and D) images of the specimen. (A) Extrahepatic bile ducts showing cystic
dilations. (B) Micrographs of these cystic bile ducts accompanied by ectopic/heterotopic exocrine pancreatic tissue (circle) (H&E, x25).
(C) Intrahepatic bile ducts also exhibited cystic dilatations. (D) Ectopic/heterotopic exocrine pancreatic tissue (circle) between biliary
epithelium and liver parenchyma (asterisk) (H&E, x40). Abbreviation: H&E, hematoxylin and eosin.

cavity. A 7 fr, 5 cm double pigtail stent was placed to avoid
prolonging the scope time.

The patient was hospitalized for definitive surgical treat-
ment 4 months after giving birth. Left hemihepatectomy,
extrahepatic bile duct resection, and hepaticojejunostomy
were performed on the patient. Percutaneous or endoscopic
biopsy was not performed because the lesion appeared submu-
cosally located and the seeding risk might be high during
biopsy if the lesion was malignant. The postoperative course
was uneventful, and the patient was discharged. Pathological
examination of the specimen showed heterotopic pancreatic
tissues in the wall of the dilated cystic intrahepatic and extra-
hepatic bile ducts. Immunohistochemical labeling of the
samples were positive for alpha-1 antitrypsin and negative
for gastrin and chromogranin. Thus, it was concluded that exo-
crine pancreatic tissue comprised of acini and ducts (Figure 3).
The patient was complaint-free at the 48-month follow up.

Discussion

One of the most commonly claimed hypotheses in the eti-
ology of biliary tract cysts involves the abnormal union of

the main pancreatic duct and common bile duct.?
Pancreaticobiliary reflux occurs due to the pressure of the
main pancreatic duct is higher than the biliary tract.
Pancreatic enzymes trigger recurring inflammation of the
biliary duct wall, resulting in cystic dilatation of the
biliary tract.” In our patient, there was no anomaly of pan-
creaticobiliary junction and we think that inflammation trig-
gered by exocrine secretion of pancreatic tissue in the biliary
tract caused cystic development in the biliary ductal system.

The heterotopic pancreas is divided into 4 types accord-
ing to its histological features. These types were defined by
Heinrich in 1909, then later modified by Fuentes in 1973.
Type I includes the presence of ducts, acini, and islets cells;
type II exhibits both ducts and acini; type III exhibits ducts
only; and type IV exhibits islets only.® The present lesion
was type 2 because duct and acinus cells were detected
whereas islet cells were absent.

The etiology of heterotopic pancreas has not been
explained clearly yet. The frequency of pancreatic hetero-
topia of liver was nearly 4% in autopsy series.’ Biliary tract
and liver develop from the foregut as hepatobiliary bud,
and ventral pancreatic bud develops from the proximal
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Table 1. Reported Cases of Pancreatic Heterotopia in Common Bile Duct in the Literature.

Patient Author, year Age Sex Surgical operation

1 Barbosa et al (1946)12 55 years Male Pancreaticoduodenectomy

2 Sabini et al ('1970)13 54 years Female  Resection of common bile duct

3 Coupland et al ('1987)14 58 years Male Pancreaticoduodenectomy

4 Tsunoda et al (1990)15 77 years Female  Resection of common bile duct

5 Suzuki et al (1999)2 36 years Female  Left hemihepatectomy, resection of common bile duct

6 Maisonnette et al (2004)' 41 years N/A Pancreaticoduodenectomy

7 Sumiyoshi et al (2013)° 64 years Female  Pancreaticoduodenectomy

8 Prasad et al (2001)? 3 months Male Roux-en-Y hepaticojejunostomy with local excision of the lesion

9 Prasad et al (2001)° 3 months Female Kasai’s portoenterostomy with excision of the lesion

10 Bahadir et al (2006)17 15 days Male Resection of choledochal cyst with Roux-en-Y hepaticojejunostomy
11 Arora et al (2017)® 6 years Male Resection of choledochal cyst with Roux-en-Y hepaticojejunostomy

part of hepatobiliary bud. During ventral bud separation,
some parts may join the hepatobiliary draft and migrate
to the large portal tract, which may cause the development
of intrahepatic heterotopic pancreas.” The presence of het-
erotopic pancreas in the biliary system is a very rare clini-
cal entity. There are 11 case reports involving heterotopic
pancreatic tissue in common bile duct in the literature
(Table 1).®? Four of them were diagnosed in the pediatric
age group and were associated with type 1 choledochal
cyst, while the remaining were adult-onset lesions. Some
of these lesions may present as malignant biliary obstruc-
tion and mimic periampullary tumor or cholangiocarci-
noma.'®'! These patients get diagnosed after pathological
investigation of the specimen.

Four of the adult patients had distal choledochal lesions
and were treated with pancreaticoduodenectomy. Two
patients underwent common bile duct resection due to
proximal localization. Patient #5 had intrahepatic and
extrahepatic biliary cysts and pancreaticobiliary junction
anomaly, thus left hemihepatectomy, common bile duct
resection, and hepaticojejunostomy were performed.
Although our patient had intrahepatic and extrahepatic
bile duct cysts like patient #5, she lacked a pancreaticobili-
ary junction anomaly. However, our surgical approach was
the same. We think that this patient is unique in the litera-
ture because it is the first example diagnosed during preg-
nancy, in which heterotopic pancreatic tissue is seen in
portal triads and there is no pancreaticobiliary junction
anomaly.
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