J Hepatobiliary Pancreat Sci (2013) es:ee—ee
DOI: 10.1002/jhbp.8

Recent advances and problems in the management of
pancreaticobiliary maljunction: feedback from the

guidelines committee

Terumi Kamisawa - Hisami Ando - Mitsuo Shimada -
Yoshinori Hamada - Takao Itoi - Tsukasa Takayashiki -
Masaru Miyazaki

© 2013 Japanese Society of Hepato-Biliary-Pancreatic Surgery

Abstract Clinical practice guidelines on how to deal with
pancreaticobiliary maljunction (PBM) were made in Japan
in 2012, representing a world first. Using a narrow defini-
tion, congenital biliary dilatation involves only Todani
type I (except type Ib) and type IV-A, both of which are
accompanied by PBM in almost all cases. Prospective
ultrasonographic study revealed that the maximum diameter
of the common bile duct increased with age. Pathophy-
siological conditions due to pancreatobiliary reflux occur in
patients with high confluence of the pancreaticobiliary
ducts, a common channel 26 mm long and occlusion
of communication during contraction of the sphincter of
Oddi. Since PBM can be diagnosed by magnetic resonance
cholangiopancreatography, multi-planar reconstruction
multi-detector row computed tomography and endoscopic
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ultrasonography, the current diagnostic criteria should be
revised to take these diagnostic imaging modalities into
consideration. According to a nationwide survey, biliary
cancer occurred in 21.6% of adult patients with PBM with
biliary dilatation and 42.2% of patients with PBM without
biliary dilatation. In biliary cancer associated with PBM
without biliary dilatation, 88.1% were gallbladder cancer.
Treatment for PBM with biliary dilatation is prophylactic
flow-diversion surgery, but further investigations and sur-
veillance studies are needed to clarify the appropriate sur-
gical strategy for PBM without biliary dilatation.
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Introduction

Pancreaticobiliary maljunction (PBM) is a congenital
anomaly in which the pancreatic and bile ducts meet ana-
tomically outside the duodenal wall. Normally, the sphincter
of Oddi is located at the distal end of the pancreatic and bile
ducts and regulates the outflow of bile and pancreatic juice.
In PBM, the common channel is so long that sphincter
action does not directly affect the pancreaticobiliary junc-
tion, allowing reciprocal reflux of pancreatic juices and
bile. The reflux of pancreatic juices into the biliary tract
(pancreatobiliary reflux) provokes higher rates of biliary
tract cancer. PBM can be divided into PBM with biliary
dilatation (congenital biliary dilatation) and PBM without
biliary dilatation [1-3].

The Japanese Study Group on Pancreaticobiliary
Maljunction (JSGPM) formed a PBM clinical practice guide-
lines committee, which established clinical practice guide-
lines on how to deal with PBM, with the support of the Japan
Biliary Association in 2012, representing a world first [4, 5].

— 235 —



J Hepatobiliary Pancreat Sci (2013) es;00—ee

Since the body of evidence-based literature remained rela-
tively small, the guidelines were created based on the con-
sensus of experts, using the medical literature for reference.
These guidelines consisted of 46 clinical questions covering
distinct aspects of PBM (concepts and pathophysiology,
diagnosis, pancreatobiliary complications, and treatments
and prognosis). Created to provide assistance in the clinical
practice of PBM, the guideline contents focused on clinical
utility, and included general information on PBM to improve
recognition of this disecase. The present paper describes
recent topics and problems in the management of PBM
that became apparent during the process of creating the
guidelines.

Definition of congenital biliary dilatation

Congenital biliary dilatation is an uncommon anomaly of
the biliary system characterized by localized cystic or
fusiform dilatation of the common bile duct with or
without intrahepatic biliary dilatation and is associated
with pancreaticobiliary maljunction [1]. Congenital biliary
dilatation used to be known as “congenital choledochal
cyst”, “congenital bile duct dilatation” or “congenital
cystic dilatation of the common bile duct” in Western
countries.

In 1959, Alonso-Lej etal. [6] classified extrahepatic
bile duct cysts into three types: type I, congenital cystic
dilatation of the common bile duct where the intrahepatic
tree is usually normal; type II, congenital diverticulum of
the common bile duct; and type III, choledochocele, a
cystic dilatation of the distal segment of the common bile
duct protruding into the duodenal lumen. However, bile
duct dilatation was found to not be limited to the common
bile duct, but instead also present in the intrahepatic
bile duct, classification of the disease became more
complex.

Todani et al. [7] refined the classification of bile duct
cysts into five types and included the concept of PBM. Type
IV-A is a congenital biliary dilatation complicated by
intrahepatic duct dilatation. Type V involves single or
multiple intrahepatic duct dilatations. Pancreaticobiliary
maljunction is not included with types II, III or V. Therefore,
in a narrow definition, congenital biliary dilatation involves
only type I (except type Ib) and type IV-A.

Maximum diameter of the common bile duct in adults
and children

Until now, a bile duct <10 mm has been idiomatically called
a “non-dilated bile duct” in adults, but no data have been
accumulated. The maximum inner diameter of the common
bile duct was recently prospectively examined in consecutive
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Fig. 1 Bivariate analysis between age and bile duct diameter in adults
[8]. Green: bivariate normal ellipse; red: applying straight line

adults over 16 years old using transabdominal ultraso-
nography (US) [8]. That investigation revealed a mean diam-
eter for the common bile duct of 4.5+ 1.4 mm (range,
1-14 mm). The relationship between maximum diameter of
the common bile duct and age was as follows: adult common
bile duct = 2.83 + 0.03 x age. In all age groups but the 20 s
and 30 s, there was statistically significant maximum diam-
eter of the common bile duct among each age group. Mean,
mode value and median diameter of the common bile
duct increased with age as follows: 20 s: 3.9 + 1.0 mm; 30 s:
39+1.2mm;40s:4.3+1.2mm;50s:4.6+ 1.3 mm;60s:
4.9+ 1.4 mm;>70s: 5.3 £ 1.6 mm (Fig. 1).

In the field of pediatric surgery, a common bile duct
<6 mm in diameter has commonly been called a non-dilated
bile duct [9], but this has been based not on US, but rather
endoscopic retrograde cholangiopancreatography (ERCP)
data. Maximum diameter of the common bile duct was also
examined in children using US [10]. Maximum diameter of
the common bile duct correlated significantly with age in
months by polynomial expression degree 2 as follows: pedi-
atric common bile duct = 1.64 + 0.014 Month — (3.26 e-5)
(Month — 63.0)%. Mean diameters of the common bile duct
were 2.4 mm at 5 years, 3.2 mm at 10 years, and 3.7 mm at
15 years. Upper limits of normal for the common bile duct
were further calculated as 3.9 mm, 4.5 mm, and 5.0 mm,
respectively (Fig. 2). Mean diameter of the common bile
duct also increased significantly with height and body
weight. Diameter of the common bile duct thus’increases in
relation to body growth and is not expressed by one value in
the pediatric population.

These standard values for maximum diameter of the
common bile duct in each age will be useful for diagnosing
PBM with or without biliary dilatation.
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Fig. 2 Bivariate analysis between age and bile duct diameter in chil-
dren [10]

High confluence of pancreaticobiliary ducts

Some patients with a relatively long common channel are not
classified as showing PBM because the sphincter of Oddi
includes the pancreaticobiliary ductal junction. As the
average length of the common channel was reported as
4.4 mm {11], high confluence of pancreaticobiliary ducts
(HCPBD) was defined as a disease state in which the
common channel length was >6 mm and communication was
occluded when the sphincter was contracted (Fig. 3) [12].

Reflux of contrast medium into the pancreatic duct was
detected in 86% of HCPBD patients who underwent post-
operative T-tube cholangiography. Elevated amylase levels
in the bile were observed in all cases, although the average
levels were significantly lower than those in PBM patients.
Gallbladder cancer was associated with 8% of HCPBD
patients. Similar to PBM patients, hyperplastic change with
increased epithelial cell proliferative activity and K-ras
mutations was also detected in the non-cancerous epithe-
lium of the gallbladder of HCPBD patients [3, 13, 14]. A
relatively long common channel also appears to be an
important risk factor for the development of gallbladder
cancer. However, since differences exist between HCPBD
and PBM without biliary dilatation in other features, such as
the sex most affected, age at diagnosis, bile amylase levels,
and incidence of accompanying gallbladder cancer, so
HCPBD should at this stage be managed as a disease entity
independent of PBM in terms of the appropriate therapeutic
strategies.

Revision of diagnostic criteria of PBM

Diagnostic criteria of PBM were proposed by JSGPM in
1987, and were slightly revised in 1990 [1]. Although no

significant changes have been made to the definition of
PBM, diagnostic modalities have advanced recently. As no
radiological modalities were initially available that could
show the status of the pancreaticobiliary junction outside the
duodenal wall, PBM was diagnosed when a lack of effect of
the sphincter of Oddi on the pancreaticobiliary junction
was verified on ERCP, percutaneous transhepatic cholan-
giography, or operative cholangiography. However, ERCP
can cause adverse effects such as pancreatitis.

Magnetic resonance cholangiopancreatography (MRCP)
has become popular as a non-invasive method for obtaining
high-quality images of the pancreaticobiliary tree, and is
replacing diagnostic ERCP for many pancreatobiliary dis-
eases. Many PBM cases can be diagnosed on MRCP based
on findings of an anomalous union between the common
bile duct and pancreatic duct in addition to a long common
channel. MRCP is thus useful for diagnosing children and
screening for PBM. However, accurate diagnosis of PBM
is difficult in cases with a relatively short common channel
[4, 5]

Pancreaticobiliary maljunction can be diagnosed if
the junction outside the wall can be depicted by high-
resolution multi-planar reconstruction multi-detector row
computed tomography. Three-dimensional drip infusion
cholangiography computed tomography images can define
biliopancreatic reflux in PBM, and the morphology of the
intra- and extra-hepatic ducts [4, 5].

Because of its high resolution, endoscopic US (EUS)
can be used to diagnose PBM by depicting the
pancreaticobiliary junction outside the duodenal wall. In
addition to the pancreatic and bile ducts, the muscularis
propria of the duodenum and pancreatic parenchyma can be
examined by EUS, confirming that the pancreaticobiliary
junction lies outside the duodenal wall irrespective of the
length of the common channel. Furthermore, the bile duct
and gallbladder can be studied in detail in a series of scans
following the diagnosis of PBM [4, 5].

The current diagnostic criteria should thus be revised to
take these diagnostic imaging techniques into consideration.

Biliary cancer associated with PBM

Clinical features particularly focusing on the associated
biliary cancers were clarified, using data from 2,561 PBM
patients with and without biliary dilatation collected by the
JSGPM and the Committee for Registration, at 141 medical
institutions during the 18 years from 1 January 1990 to 31
December 2007 [15, 16].

Biliary cancer occurred in 21.6% of adult patients with
PBM with biliary dilatation and 42.2% of adult patients with
PBM without biliary dilatation. In patients with biliary
cancers in association with PBM, the location ratio of the
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Fig. 3 (a) Endoscopic retro-
grade cholangiopan-
creatography of a patient with
high confluence of
pancreaticobiliary ducts and a
common channel 8 mm in
length (arrows). (b) Communi-
cation between the pancreatic
and bile ducts was interrupted
with sphincter contraction
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Fig. 4 Location of biliary tract cancer in adult pancreaticobiliary
maljunction (PBM) patients according to biliary dilatation [16].
*Cancer incidence: Cancer Control and Information Services, National
Cancer Center, Japan

bile duct cancer and gallbladder cancer were 32.1% and
62.3% in PBM patients with biliary dilatation, and were
7.3% and 88.1% in PBM patients without Biliary dilatation,
respectively. Regarding the occurrence rate of each biliary
cancer, bile duct cancer was seen in 6.9% and gallbladder
cancer was seen in 13.4% in patients with PBM with biliary
dilatation, and in 3.1% and 37.4% in patients with PBM
without biliary dilatation, respectively (Fig. 4). Hence, the
location of biliary cancers differs between adult patients
with and without biliary dilatation, but gallbladder cancer is
significantly predominant. Interestingly, cancer incidence
rates in Japan reported by The Japan Cancer Surveillance
Research Group [17] showed biliary tract (gallbladder and
bile duct) neoplasm occurring at a rate of 14.1 per 100,000
population. The overall incidence of biliary cancers with
PBM is more than 200 times higher compared to the risk in
the general population, even in bile duct cancer associated
with patients without biliary dilatation.
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Fig. 5 Location of bile duct cancer according to biliary dilatation [16]

In addition, focusing on the location of the bile duct
cancer, total occurrence rates of intrahepatic and hepatic
duct cancer were 8.6% in bile duct cancer patients with
PBM with biliary dilatation and 37.5% in bile duct cancer
patients with PBM without biliary dilatation (Fig. 5). Sig-
nificant differences in the location of bile duct cancer were
found between adult PBM patients with and without biliary
dilatation.

Regarding the associated age of cancer onset, in patients
with PBM with biliary dilatation, mean age of patients with
biliary cancer was approximately 10 years older than that of
patients without biliary cancer (benign, 41.3 + 17.2 years;
gallbladder cancer, 60.1 + 104 years; bile duct cancer,
52.0 £ 15.0 years). Likewise, in patients with PBM without
biliary dilatation, mean age of patients with biliary cancer
was also approximately 10 years older than that of patients
without biliary cancer (benign, 47.7 £ 16.1 year; gallbladder
cancer, 58.61+9.6 years; bile duct cancer, 63.3+10.6
years). However, these patients may develop biliary cancers
15-20 years earlier than patients without PBM [17].

Regarding the coexistence of biliary stones, the inci-
dence of concomitant stones in adult patients with associ-
ated biliary cancers was 13.0% in patients with PBM with
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biliary dilatation and 10.6% in patients with PBM without
biliary dilatation; lower than the ratio in the biliary cancer
population without PBM [18].

Regarding amylase levels, in the gallbladder, amylase
levels of cancer patients with PBM with biliary dilatation
were significantly lower than those of benign patients with
PBM with biliary dilatation, although amylase levels of
cancer patients with PBM without biliary dilatation were
similar to those of benign patients with PBM without biliary
dilatation. In cancer patients, no significant differences in
amylase levels were apparent regardless of biliary dilatation.
In the bile duct, no significant differences were observed
between any groups.

The former period was defined between 1990 and 1999,
and the latter period was between 2000 and 2007. In the
former period, the frequency of biliary cancer was 19.2% in
patients with PBM with biliary dilatation, and 41.3% in
patients with PBM without biliary dilatation. In the latter
period, the frequency of biliary cancers was significantly
increased to 25.0% in patients with biliary dilatation. In
patients with PBM without biliary dilatation, the frequency
of biliary cancers was also increased from 41.3% to 44.8%
in the latter period. In patients with PBM with biliary
dilatation, the ratio of biliary cancer localization differed
significantly between the former and latter periods. In par-
ticular, the frequency of bile duct cancer was increased in
the latter period (9.3%) compared with the former period
(5.5%). In patients with PBM without biliary dilatation, the
ratio of biliary cancer localization also differed between the
former and latter periods. Frequencies of bile duct cancer
(from 2.7% to 3.6%) and gallbladder combined bile duct
cancer (from 1.1% to 3.0%) tended to increase in the latter
period.

Surgical strategy of PBM without biliary dilatation

Once the diagnosis of PBM is established, immediate pro-
phylactic surgical treatment is recommended before the
onset of malignant changes. Cholecystectomy and resection
of the extrahepatic bile duct, as so-called “flow-diversion
surgery”, is an established method of standard surgical treat-
ment for PBM with biliary dilatation. However, whether
prophylactic resection of the extrahepatic bile duct should
be performed for PBM patients without biliary dilatation
remains controversial.

Considering that 88.1% of biliary cancers associated
with PBM without biliary dilatation were gallbladder cancer
[15, 16], and histopathological features such as hyperplasia,
metaplasia, and dysplasia with occasional K-ras and/or p53
gene mutations are detected in noncancerous lesions
of the gallbladder epithelium [19, 20], prophylactic
cholecystectomy is strongly recommended to prevent gall-

bladder cancer in PBM patients without biliary dilatation.
Many institutions have been performing prophylactic
cholecystectomy alone, and no bile duct cancer has been
reported to develop in such patients, even after a long-term
postoperative follow-up [21, 22].

However, some surgeons have recommended that both
the extrahepatic bile duct and gallbladder should be
excised in PBM patients without biliary dilatation, because
of the risk of developing bile duct cancer. An analysis of
1361 PBM patients described bile duct cancer as a com-
plication with an incidence of 4.0% in PBM patients
without biliary dilatation, similar to the 5.2% incidence in
PBM patients with biliary dilatation [23]. In addition, the
incidence of bile duct cancer in PBM patients, even those
without biliary dilatation, is extremely high when com-
pared with the incidence of biliary tract cancer in the
general population. Indeed, the histopathological changes
of carcinogenesis observed in PBM patients with biliary
dilatation, such as K-ras and/or p53 gene mutations, are
also reportedly seen in PBM patients without biliary dila-
tation [24]. Moreover, the development of bile duct cancer
in PBM patients without biliary dilatation who have under-
gone cholecystectomy alone without bile duct resection
has been reported [25].

The Japanese clinical practice guidelines for PBM, as an
answer to the clinical question of operative procedures for
PBM without biliary dilatation, state that “There is no fixed
strategy on the prophylactic resection of the extrahepatic
bile duct for prevention of bile duct cancer” [4, 5]. In the
clinical practice guidelines for the management of biliary
tract and ampullary carcinomas, both of these opinions are
mentioned, but no recommendations are given [18].

Conclusions

Several advances in diagnostic imaging and understanding
of the pathophysiology of PBM have been made, and the
current diagnostic criteria should be revised accordingly.
Further investigations and surveillance studies are needed to
clarify appropriate surgical strategies for PBM without
biliary dilatation.

Conflict of interest None declared.
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Abstract Pancreaticobiliary maljunction is a congenital
malformation in which the pancreatic and bile ducts join
anatomically outside the duodenal wall. The diagnostic cri-
teria for pancreaticobiliary maljunction were proposed in
1987. The committee of The Japanese Study Group on
Pancreaticobiliary Maljunction (JSGPM) for diagnostic

T. Kamisawa (&)

Department of Internal Medicine, Tokyo Metropolitan Komagome
Hospital, 3-18-22 Honkomagome, Bunkyo-ku, Tokyo 113-8677,
Japan

e-mail: kamisawa@cick.jp

H. Ando
Aichi Prefectural Colony, Kasugai, Japan

Y. Hamada .
Division of Pediatric Surgery, Department of Surgery, Kansai
Medical University, Osaka, Japan

H. Fujii
First Department of Surgery, University of Yamanashi, Kofu, Japan

T. Koshinaga
Division of Pediatric Surgery, Department of Surgery, Nihon
University School of Medicine, Tokyo, Japan

N. Urushihara
Department of Pediatric Surgery, Shizuoka Children’s Hospital,
Shizuoka, Japan

T. Itoi
Department of Gastroenterology and Hepatology, Tokyo Medical
University, Tokyo, Japan

H. Shimada
Harue Hospital, Fukui, Japan

The Japanese Study Group on Pancreaticobiliary Maljunction

This article is a secondary publication based on a study that has been
already accepted and will be first reported in Japanese in the JBA
(Journal of Japan Biliary Association).

criteria for pancreaticobiliary maljunction began to revise
the diagnostic criteria from 2011 taking recently advanced
diagnostic imaging techniques into consideration, and the
final revised version was approved in the 36" Annual
Meeting of JSPBM. For diagnosis of pancreaticobiliary
maljunction, an abnormally long common channel and/or an
abnormal union between the pancreatic and bile ducts must
be evident on direct cholangiography, such as endoscopic
retrograde cholangiopancreatography, percutaneous trans-
pehatic cholangiography, or intraoperative cholangio-
graphy; magnetic resonance cholangiopancreatography; or
three-dimensional drip infusion cholangiography computed
tomography. However, in cases with a relatively short
common channel, it is necessary to confirm that the effect of
the papillary sphincter does not extend to the junction by
direct cholangiography. Pancreaticobiliary maljunction can
be diagnosed also by endoscopic ultrasonography or multi-
planar reconstruction images provided by multi-detector
row computed tomography. Elevated amylase levels in bile
and extrahepatic bile duct dilatation strongly suggest the
existence of pancreaticobiliary maljunction.

Keywords Common channel - Congenital biliary
dilatation - Pancreaticobiliary maljunction

Introduction

Pancreaticobiliary maljunction was first reported in 1916
[1]. Babbitt demonstrated cholangiopancreatography of
pancreaticobiliary maljunction in patients with congenital
biliary dilatation and considered the two abnormalities
involved from etiological aspects in 1969 [2]. Since then,
the concept of pancreaticobiliary maljunction has been
gradually understood and widely recognized. The Japanese
Study Group on Pancreaticobiliary Maljunction (JSGPM)
was properly founded in 1983. JSGPM and its committee
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for diagnostic criteria for pancreaticobiliary maljunction
proposed the diagnostic criteria of pancreaticobiliary
maljunction in Japanese in 1987 [3]. The slightly revised
version was published in English in 1994 [4]. JISGPM estab-
lished clinical practice guidelines on how to deal with
pancreaticobiliary maljunction, with the support of the
Japan Biliary Association in 2012, representing a world
first [5].

Although no significant changes have been made to the
definition of pancreaticobiliary maljunction, diagnostic
modalities have recently advanced. Taking these diagnostic
imaging techniques into consideration, the committee of
JSGPM for diagnostic criteria for pancreaticobiliary
maljunction (T Kamisawa [chairman], H Ando, Y Hamada,
H Fujii, T Koshinaga, N Urushibara, T Itoi) began to revise
the diagnostic criteria from 2011, and final revised version
was approved in the 36" Annual Meeting of JSPBM (2013
September).

Diagnostic criteria for pancreaticobiliary
maljunction 2013

I. Definition

Pancreaticobiliary maljunction is a congenital malformation
in which the pancreatic and bile ducts join anatomically
outside the duodenal wall.

II. Pathophysiology

In pancreaticobiliary maljunction, the duodenal papillary
sphincter (sphincter of Oddi) fails to exert any influence on
the pancreaticobiliary junction due to the abnormaily long
common channel. Therefore, reciprocal reflux between pan-
creatic juice and bile occurs, resulting in various pathologic
conditions, such as inhibiting the excretion of bile and pan-
creatic juice, and biliary cancer, in the biliary tract and
pancreas.

III. Diagnostic criteria

Pancreaticobiliary maljunction is diagnosed by either
imaging test or anatomical examination.

Imaging diagnosis

(a) An abnormally long common channel and/or an abnor-
mal union between the pancreatic and bile ducts must
be evident on direct cholangiography, such as endos-
copic retrograde cholangiopancreatography (ERCP),
percutaneous transpehatic cholangiography (PTC),
or intraoperative cholangiography; magnetic reson-

ance cholangiopancreatography (MRCP); or three-
dimensional drip infusion cholangiography computed
tomography (3D-DIC-CT). However, in cases with a
relatively short common channel, it is necessary to
confirm that the effect of the papillary sphincter does
not extend to the junction by direct cholangiography.
(b) Pancreaticobiliary maljunction can be diagnosed if
the pancreaticobiliary junction outside the wall can
be depicted by endoscopic ultrasonography (EUS) or
multi-planar reconstruction (MPR) images provided by
multi-detector row computed tomography (MD-CT).

Anatomical diagnosis

It should be confirmed by surgery or autopsy that the
pancreaticobiliary junction lies outside the duodenal wall, or
pancreatic and bile ducts unite abnormally.

IV. Supplementary diagnosis

The following findings strongly suggest the existence of
pancreaticobiliary maljunction.

Elevated amylase levels in bile

Pancreatic enzymes, especially amylase, in the bile within
the bile duct and gallbladder obtained immediately after
laparotomy, endoscopically or percutaneously are generally
at extremely high levels. However, levels close to or below
the normal serum value are occasionally observed in
patients with pancreaticobiliary maljunction.

Clinical features similar to pancreaticobiliary maljunc-
tion, including elevation of pancreatic enzymes in bile, are
observed in some cases with a relatively long common
channel, showing the effect of the sphincter on the
pancreaticobiliary junction.

Extrahepatic bile duct dilatation

Pancreaticobiliary maljunction includes one type that is
associated with bile duct dilatation (congenital biliary dila-
tation), and another that is not (pancreaticobiliary dilatation
without biliary dilatation). When cystic, fusiform, or cylin-
drical dilatation is detected in the extrahepatic bile duct,
careful investigations are needed to determine whether
pancreaticobiliary maljunction is present.

Standard values for the maximum diameter of the
common bile duct at each age are useful for diagnosing
pancreaticobiliary maljunction with or without biliary
dilatation.

Comments

Pancreaticobiliary maljunction is defined as a congenital
malformation in which pancreatic and bile ducts meet
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anatomically outside the duodenal wall. Normally, at the
duodenal papilla, the duodenal papillary sphincter sur-
rounds the pancreaticobiliary junction from the end of the
bile duct, and it regulates the flow of bile while preventing
the reflux of pancreatic juices into the bile duct. However, in
pancreaticobiliary maljunction, the common channel is
longer than normal, which debilitates the effect of the
sphincter on the pancreaticobiliary junction, allowing the
reciprocal reflux of pancreatic juices and bile. The reflux of
pancreatic juices into the biliary tract (pancreatobiliary
reflux) provokes higher rates of biliary tract cancer, and
reflux of bile into the pancreatic duct (biliopancreatic reflux)
may sometimes cause pancreatitis [3-5].

Since no radiological modalities were initially available
that could show the status of the pancreaticobiliary junction
outside the duodenal wall, pancreaticobiliary maljunction
was diagnosed when a lack of effect of the papillary sphinc-
ter on the pancreaticobiliary junction was verified on direct
cholangiography, such as ERCP. However, ERCP can cause
adverse effects such as pancreatitis. MRCP has become
popular as a non-invasive method for obtaining high-quality
images of the pancreaticobiliary tree, and it is replacing
diagnostic ERCP for many pancreatobiliary diseases.
Pancreaticobiliary maljunction can be efficiently diagnosed
by MRCP. However, such diagnosis may sometimes be dif-
ficult in patients with a short common channel, and in babies
and toddlers [S]. Because of their high resolution, EUS,
MPR images by MD-CT, and intraductal ultrasonography
(IDUS) can depict the status of the pancreaticobiliary junc-
tion within or outside the duodenal wall {5, 6].

Given that the hydropressure within the pancreatic duct
is usually greater than that in the bile duct, pancreatic
juice frequently refluxes into the biliary tract in patients
with pancreaticobiliary maljunction. The biliary amylase
levels in pancreaticobiliary maljunction are often at least
10,000 IU/1 [5]. However, the biliary amylase levels are
not elevated in some patients with pancreaticobiliary
maljunction [7, 8]. Also, age must be considered when
evaluating the biliary amylase levels, because the serum
amylase levels are low in neonates and babies [8].

It has been reported that bile amylase levels are corre-
lated with the length of the common channel [9, 10]. Eleva-
tion of pancreatic enzymes in bile and hyperplastic changes
in the gallbladder mucosa are sometimes observed in some
cases with a relatively long common channel in which the
effect of the sphincter reaches the pancreaticobiliary junc-
tion (high confluence of pancreaticobiliary ducts) [5, 11].

Since the maximum diameter of the common bile duct is
correlated positively with age, standard values for the
maximum diameter of the common bile duct at each age
appear appropriate for accurate evaluation of the presence of
dilation of the bile duct [12, 13].

Although there are several classifications such as the one
classifying the disease into three types based on how pan-
creatic and bile ducts join [4], or the new Komi’s classifi-
cation [14], they should be standardized in the near future.
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