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BACKGROUND: Combination of choledochocele and extra-hepatic duct duplication is an extremely rare
congenital abnormality.
CASE PRESENTATION: The patient was an 81-year-old Japanese man. He visited the emergency room for
severe abdominal colic pain. He was diagnosed with severe pancreatitis with cholelithiasis and treated
conservatively by percutaneous trans-hepatic gallbladder drainage (PTGBD) for 4 months. Thereafter,
he was transferred to our institute and cholangiography was performed via the PTGBD tube, revealing
cholecysto- and choledocho-lithiasis. The cystic-duct joined the right hepatic duct with extra-hepatic bile
ductduplication and the terminal bile duct flowed into the cystic papilla of Vater. The main pancreatic duct
also joined into the cystic papilla. These observations confirmed choledochocele with extra-hepatic bile
ductduplication. Surgical exploration was performed, and hepatico-jejunostomy with hepatic-ductplasty
and cholecystectomy with choledocholithotomy were carried out. He was discharged and his course was
uneventful.
CONCLUSION: A very rare combined case of choledochocele with bile duct duplication, which would
escalate the pancreatitis and cholangitis, was successfully treated. Their pathogeneses in relation to
pancreaticobiliary maljunction is discussed.
© 2020 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Choledochocele was first reported by Wheeler [1] as a rare
type of congenital choledocho-dilatation (choledochal cyst). Chole-
dochal cysts were previously classified by Alonso-Lej [2]. He
classified choledochal cysts into 3 categories: Type I, represents
segmental dilatation or a fusiform common bile duct; Type II,
exhibits a diverticulum of the common bile duct; and Type III
involves choledochocele, dilatation of the distal portion of the com-
mon bile duct, and bulging into the duodenal lumen. Todani also
further classified 2 types of choledochal cysts; Type 1V, a combi-
nation of cysts of the common bile duct and intrahepatic ducts
and Type V, a variation of dilatation of the common bile duct with
Caroli’s disease [3]. This disorder is associated with pancreatico-
biliary maljunction (PBM]), but their exact relationship is unclear,
especially in cases of choledochocele.

Extra-hepatic bile duct duplication is also a rare abnormality of
the biliary system, which can be divided into 5 types [4,5]. These
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biliary tree abnormalities were described in association with biliary
disorders or malignancy.

There are no reports of combined case of choledochocele with
bile duct duplication. We first report an extremely rare case of
an 81-year-old Japanese male with repeated severe pancreatitis
and cholangitis escalated by combined choledochocele (Type III
choledochal cyst) and bile duct duplication. Informed consent was
obtained from the patient for the publication of this report. This
work is reported in line with the SCARE criteria [6] for case report
publication.

2. Case presentation

An 81-year-old Japanese male was admitted to the emergency
department with a chief complaint of severe upper abdominal
pain. On admission, he was diagnosed with acute cholecysti-
tis with cholecystolithiasis. Therefore, percutaneous trans-hepatic
gallbladder drainage (PTGBD) was performed first. Surgery was
planned, but severe pancreatitis caused by a biliary stone devel-
oped. Conservative treatment of the pancreatitis was performed,
resulting in recovery with subsequent ileus. The paralytic ileus was
released by decompression treatment of the ileus tube 4 months
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Fig. 1. A. Cholangiography from the PTGBD tube. Asterisk indicates choledocholithiasis. The large white arrow indicates the bifurcation between the right and left bile ducts.
The small arrow indicates the junction of the cystic duct of the gallbladder to the right bile duct. The arrowhead indicates the left bile duct.

B. Endoscopic view of the papilla of Vater during ERCP. The papilla of Vater was swollen with a single orifice, from which biliary fluid was observed.

C. Magnified view of the duodenal papilla on cholangiography. Contrast medium was pooling in the terminal bile duct at the junction of the main pancreatic duct, indicating

choledochocele.

Fig. 2. Abdominal CT view. The white arrow indicates a small intraduodenal cystic lesion adjacent to the pancreas head (A, Tranverse view, B, Coronal view), indicating

choledochocele.

after the initial GTGBD treatment. He was then transferred to our
institute for further treatment.

Cholangiography was performed from the PTGBD tube, reveal-
ing the filling defect of stone (asterisk in Fig. 1A), the junction of the
cystic duct to the right hepatic duct (thin white arrow in Fig. 1A),
and the lower junction of the right and left hepatic ducts (thick
white arrow in Fig. 1A). These observations demonstrated bile duct
duplication. Furthermore, the terminal bile duct flowed into the
cystic papilla of Vater and the main pancreatic duct joined into
the cystic papilla (Fig. 1C). The distal portion of the common bile
duct was dilated and bulging into the duodenal lumen. Duodenal
endoscopy also revealed swelling of the papilla of Vater with a nor-
mal orifice (Fig. 1B). On abdominal CT, a cystic lesion with similar
wall characteristics to those of the duodenal wall at the papilla of
Vater of the descending portion of duodenum was noted (white
arrow in Fig. 2A, B), suggesting choledochocele.

The patient had lost weight and was exhausted due to long-term
fasting from severe pancreatitis with subsequent ileus. Surgical
exploration was not planned until he recovered, including the ileus.
After starting per-oral intake, his body weight gradually increased
and his course was uneventful for a few months. However, he
was re-admitted due to acute cholangitis. Thereafter, exploratory
surgery was conducted. Dense fibrous adhesion was extensive,
especially at the upper abdominal portion with minimal ascites.
After removing the fibrous attachment between the transverse
colon and duodenum, the hepatoduodenal ligament was exposed.
The hepatic ducts were identified superior to the duodenal bul-
bus, and junction of the right and left hepatic ducts was observed
just cranial to the pancreas head. Intraoperative findings included
duplication of the extrahepatic bile ducts (Fig. 3). The right bile duct
was isolated by taping. Bifurcation was noted above the duodenal
bulbus. Direct identification of choledochocele by duodenotomy
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Fig. 3. A.Intraoperative findings. The right extra-hepatic bile duct was isolated by taping. Bifurcation was noted just above the duodenal bulbus (B, schematic view).

was not carried out because it was previously confirmed by pre-
operative imaging. Cholecystectomy and choledochotomy with
choledocholithotomy was performed. Additionally, hepatic duct-
plasty and biliary reconstruction of hepatico-jejunostomy were
done. The hepatic duct-plasty was carried out as follows: To cre-
ate a single lumen, the right and left hepatic ducts were isolated
at the hepatic hilus, and dissected down to their fusion in the dis-
tal hepatic ligament. Thus, two hepatic lumens were conjoined by
suturing the closed side wall to each other, resulting in one lumen.
Hepatico-jejunostomy was performed via the ante-colic route in
an end-to-side manner. Separation of the bile and pancreatic flows
may prevent the formation of biliary stones and pancreatitis. The
postoperative course was uneventful and the patient was dis-
charged 2 weeks later. He remained asymptomatic at the 2-year
follow-up.

3. Discussion

There are few reports of combined case of congenital
choledocho-dilatation (choledochal cyst) with bile duct duplication
[7]. In their report, all cases of choledoco-dilatation were cystic or
fusiform type (Type I). However, there are no reports of the com-
bined case of choledochocele (Type III) with bile duct duplication.
We first documented an extremely rare combination of choledo-
chocele and bile duct duplication manifesting severe pancreatitis
and cholangitis.

Choledochocele is rare, accounting for less than 2% of all cases
of choledochal cysts [8]. The rarity of this disease makes diag-
nosis difficult. Its etiology also remains unclear, although there
are two theories, congenital and acquired. Schwegler et al. pro-
posed the congenital theory in which two orifices of the ampulla
existed during embryogenesis. Development of the two orifices
may have been impaired, resulting in the formation of choledo-
chocele and pancreatic-biliary maljunction [9]. On the other hand,
Sterling proposed the acquired theory that obstruction of the bile
flow by papillary stenosis or Oddi sphincter dysfunction leads to
the increase in pressure in the distal bile duct, causing it to pro-
trude into the duodenal wall [10]. In our case, it would be hard to
diagnose a choledochocele due to acute pancreatitis progression on
initial treatment. First diagnosis at the initial hospital was choledo-
cholithiasis with cholecystolithiasis, resulting in acute pancreatitis.
Biliary stone might cause a pancreatitis. A choledochocele had not
been diagnosed until by cholangiography via PTGBD at our hospital.
Furthermore, we pointed out the possibility of another reason of an
acute pancreatitis progression. It was that not only the stone but
also the choledochocele might cause the pancreatitis progression.

We speculated that retention of the stone in the choleodochocele
might lead to the further pancreatitis progression.

An intraluminal duodenal diverticulum (IDD) is also a rare
abnormality and should be differentiated from choledochocele
[11,12]. The IDD was attached partly to the posterolateral wall of
the duodenum, whose base is usually located around the papilla of
Vater. Although CT cannot always precisely differentiate between
IDD and choledochocele, a double-lumen appearance with a small
orifice of the diverticulum and large true lumen of the duodenum
can be identified by endoscopy. In our case, no double-lumen was
noted on endoscopy, thereby excluding IDD.

Duodenal duplication cysts should be considered in the differ-
ential diagnosis [13]. Duplication cysts are also a rare congenital
abnormality presenting in young children. They are located near
the papilla of Vater and the second region of the duodenum is
similar to choledochocele, but choledochocele presents at an older
age. Other than age, differential diagnosis between choledochocele
and duodenal duplication cyst depends on whether the epithelium
is lining the duodenal mucosa or biliary tract mucosa accord-
ing to histopathological examination [14]. Although, in our case,
histopathological examination did not be performed, clinical find-
ings of the cholangiography showed that the cystic papilla directly
continued from the bile duct. These findings suggested the contin-
uation of intra-cystic epithelium from the bile duct rather than the
duodenal mucosa.

Choledochocele can be morphologically classified into three
groups [15]. Type A: cystic dilatation of the common channel, Type
B: cystic dilatation of the intramural bile duct forming the com-
mon channel, and Type C: cystic dilatation of the intramural bile
duct opening into the duodenum separately from the pancreatic
duct. This classification reflects the therapeutic indications, includ-
ing pancreaticobiliary maljunction. Briefly, in Type A and B, forming
a common channel, biliary-pancreatic fluid reflux may develop,
whereas in Type C, the fluid cannot be regurgitated. Our case was
considered to be Type A because of cystic dilatation of the common
channel. Theoretically, biliary pancreatic fluid reflux is possible;
however, in our case, the bile amylase level in the gallbladder and
bile duct was not high on clinical examination.

PBM] is defined as a congenital malformation in which the pan-
creatic and bile ducts join anatomically outside the duodenal wall
[16]. The sphincter of Oddi cannot influence the pancreaticobiliary
junction due to the abnormally long common channel. This dis-
order may induce reciprocal reflux between pancreatic juice and
bile, resulting in pathological conditions, including impairment of
pancreatic and biliary fluid excretion, and biliary malignancy. In
our case, choledochocele was found inside the duodenal wall on
CT (Fig. 2), demonstrating the absence of PBM]. However, the exact
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location of the sphincter of Oddi was unclear because microscopic
examination was not performed in this case of choledochocele.
Regarding biliary malignancy, no cancer was micro- or macroscop-
ically detected in the resected gallbladder.

Biliary tree anomalies are clinically common. Variations were
reported in approximately 40% of the general population [17].
Among them, extrahepatic bile duct duplication is rare, with 5 pro-
posed types [4,5]. Type I has a septum in the extrahepatic bile duct.
Type Il exhibits division of the duct in two separated junctions. Type
III has double independent drainage. Type IV has double drainage
and one or two intercommunications. Type V has double drainage
joined at the lower region of the bile duct system. Our case cor-
responded to Type V. Direct cholangiography and intraoperative
findings demonstrated extrahepatic bile ducts joining at the lower
region of the bile duct near the cranial edge of the pancreas head.
Cholangiography revealed the cystic duct joining the right extra-
hepatic bile duct (Figs. 1A and 3).

In the case of choledochocele alone, malignant transformation
was reported to be rare [18]. However, biliary malignancy may
be more frequent in combination with PBM] [19]. On the other
hand, bile duct duplication variants alone may not be associated
with malignancy. Similar to choledochocele, when accompanied
by PBM]J, malignancy may be more frequent [4]. In our case, bil-
iary malignancy was absent, and the patient was diagnosed during
the peri-operative and follow-up periods, thus long-term follow-up
may be necessary.

Resection of choledochocele, papillectomy, or pancreatic resec-
tion was not chosen in this case, because only choledochocele itself
could not cause a pancreatitis and a cholangitis. Biliary drainage
was achieved by hepatico-jejunostomy with hepatic duct-plasty
and cholecystectomy to prevent the cholangitis with the stone
formation. The patient had an uneventful operative course and
follow-up up to 2 years.

4. Conclusions
We reported the successful treatment of a very rare case of

choledochocele with bile duct duplication escalating pancreatitis
and cholangitis.
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