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Association of extrahepatic bile duct duplication with pancreaticobiliary

maljunction and congenital biliary dilation in children: a case report and literature
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Results of a Questionnaire Survey on Off-label Use of Pirarubicin
in the Treatment of Malignant Solid Tumors in Children

Hitoshi Ikeda*, Yasuhide Morikawa**, Masahiro Fukuzawa***, and Eiso Hiyama™****

*Department of Pediatric Surgery, Dokkyo Medical Unwersity Koshigaya Hospital

**Department of Pediatric Surgery, International Unwersity of Health and Welfare

***Department of Pediatric Surgery, Osaka Unwersity Graduate School of Medicine
****Department of Pediatric Surgery, Hiroshima Unwersity Graduate School of Biomedical Sciences

Purpose: To clarify the number of hospitals which have
adopted the off-label use of pirarubicin (THP) in the treat-
ment of malignant solid tumors 1n children.

Materials and Methods: A survey mvolving Japanese Soci-
ety of Pediatric Surgeons-accredited hospitals and their as-
sociated hospitals (AHs) was conducted with an anonymous
questionnaire.

Results: Responses to the survey were obtamed from 92
(63.9%) of 144 AHs. During the last 5 years, treatments
of childhood malignant solid tumors were performed 1n
62 AHs (67.4%). THP was used 1n 47 (83.9%) of 56 AHs
that treated neuroblastoma and 43 (87.8%) of 49 AHs that
treated liver tumors (hepatoblastoma and hepatocellular
carcinoma). THP was also used 1n 15 (36.6%) of 41 AHs

Key words: pirarubicin (THP), off-label use
* 2-1-50, Minami-Koshigaya, Koshigaya, Saitama, 343-8555 JAPAN

that treated rhabdomyosarcoma, 10 (22.7%) of 44 AHs
that treated nephroblastoma, and 7 (14.9%) of 47 AHs that
treated malignant germ cell tumors. Intention to use THP
n future cases of neuroblastoma and liver tumors was
expressed m 62 AHs (67.4%) and 59 AHs (64.1%), respec-
tively. Only 11 AHs (12.0%) expressed no intention to use
THP 1n treatment of future cases of malignant solid tumors.
There was a case 1n an AH where medical fees payment
was rejected by the social insurance medical fee payment
fund, and another AH where payment requests for THP
was 1gnored.

Conclusions: THP 1s widely used as an off-label treatment
for malignant solid tumors m children. Administrative per-
sonnel and offices mmvolved 1 pharmaceutical affairs should
look mnto and resolve 1ssues regarding the off-label treat-
ment use of THP shown 1n the present study.
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Abstract We herein report a case of cystic-type
congenital biliary dilatation (CBD) in whom an extremely
rare anomalous duplication of the common bile duct and
pancreaticobiliary maljunction were diagnosed intraopera-
tively by meticulous surgical manipulations via conven-
tional open surgery. By performing a dissection at the outer
epicholedochal layer of the cyst, a thin cord-like structure
shown to be the distal part of the common bile duct was
identified. A further exploration revealed that the most
distal (extra- and intrapancreatic) part of the common bile
duct was duplicated, and each branch of the duct was
connected to the main and accessory pancreatic ducts. The
experience with our case and a literature review showed
that extrahepatic bile duct duplication is generally associ-
ated with pancreaticobiliary maljunction and CBD. We
conclude that an extremely careful exploration with deli-
cate and meticulous surgical manipulation is essential to
identify these morphological anomalies and prevent intra-
operative and postoperative complications of CBD, such as
pancreatic duct injury or pancreatitis.
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Introduction

Although laparoscopic surgery is widely performed in
pediatric surgery, total cyst excision with hepaticoenter-
ostomy in open surgery is still the standard procedure in
children with congenital biliary dilatation (CBD) [l1].
Extremely careful exploration is necessary to identify the
morphological abnormalities of the pancreaticobiliary
junction and to minimize the risks of intra- and postoper-
ative complications, such as pancreatic duct injury, pan-
creatitis, stone formation, or carcinoma development in the
bile duct remnants.

Recently, we experienced a case of large cystic-type
CBD, in whom an extremely rare anomalous duplication of
the common bile duct and pancreaticobiliary maljunction
were diagnosed intraoperatively by meticulous surgical
manipulation via conventional open surgery. In this article,
we report the association of extrahepatic bile duct dupli-
cation with pancreaticobiliary maljunction and CBD, and
emphasize the need for careful exploration in bile duct
excision in patients with CBD based on the experience with
our case and the results of a literature review.

Case report

A 2-month-old female, presenting with acholic stools,
vomiting and abdominal distension, was referred to our
hospital after detection of a cystic lesion of the abdomen.
No jaundice was observed at presentation. Laboratory
examinations showed that her serum bilirubin was
0.6 mg/dL and amylase was 29 U/L. Preoperative imaging
studies, including abdominal ultrasonography, CT and
MRYI, revealed a large cyst at the right upper quadrant and
dilatation of the extrahepatic bile ducts (Fig. 1). The

@ Springer



Surg Today

pancreaticobiliary junction was not depicted by these
studies. With a preoperative diagnosis of cystic-type CBD
(type-1I choledochal cyst), laparotomy was performed.
Intraoperative cholangiography could not provide any
additional information to the preoperative studies. The
choledochal cyst was excised at the outer layer of
the epicholedochal plexus, and it was opened to make the
excision easier (Fig. 2). There were protein plugs in the
bile of the cyst. The intracystic opening of the distal
common bile duct was explored, but the opening site was
not successfully identified from the inside. However, by

Fig. 1 Preoperative MRI showed a large cyst at the right upper
quadrant and dilatation of the extrahepatic bile ducts

Fig. 2 The choledochal cyst was excised at the outer layer of the
epicholedochal plexus (arrows). D duodenum, GB gallbladder

@ Springer

extending the dissection at the outer epicholedochal layer,
a thin cord-like structure was identified and shown to be the
distal part of the common bile duct (Fig. 3). A further
exploration revealed that the most distal (extra- and intra-
pancreatic) part of the common bile duct was duplicated
(bifurcated), and by probing and cholangiopancreatico-
graphy, it was shown that each branch of the duct was
connected to the main and accessory pancreatic ducts
(Fig. 4). Next, the bile ducts were transfixed and ligated,
then transected at the junctions to the pancreatic ducts. The
choledochal cyst was excised, and a Roux-en-Y hepati-
cojejunostomy was performed with an end-to-side anasto-
mosis. The postoperative course was uneventful and there
have been no signs of complications.

Literature review

By examining PubMed and the database of the Japan
Medical Abstracts Society, Ichushi, which collects articles
written in Japanese, we identified reports of seven children
with extrahepatic bile duct (common hepatic and common
bile ducts) duplication, of whom six were supposed to be of
Japanese origin since they were reported in Japanese arti-
cles [2-8]. The characteristics of the eight patients,
including the present case, are summarized in Table I.
Their ages ranged from 2 months to 13 years (median
4.5 years) and there was a female predominance in the
gender distribution (female/male = 6/2). The chief com-
plaints were abdominal pain in six patients and nausea or
vomiting in three patients. Other complaints included an
abdominal mass, acholic stool and abdominal distension.
Laboratory tests showed hyperbilirubinemia in three of six
patients and hyperamylasemia in four of six patients, while
these were not described or unknown in the other patients.
Duplication was observed in the common bile duct in four
patients, the common hepatic duct in one, and both the
common hepatic and common bile ducts were duplicated in
three patients. The type of duplication according to the
classification of Goor and Ebert [9] was I in two patients, 11
in three, and III and IV in one patient each (the type was
not described or unknown in one patient). The distal
opening site of the aberrant common bile duct was the
second portion of the duodenum in three patients, the
pancreatic duct in two and not described or unknown in
two patients. None of the patients had cancer in the
duplicated ducts. Pancreaticobiliary maljunction was
present in five of the six patients in whom it was described.
CBD was diagnosed in seven of the eight patients; the
dilatation was fusiform in four patients and of the cystic
(saccular) type in three patients. Biliary stones were found
in one patient and protein plugs were observed in four
patients. All patients underwent surgical treatments.
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Fig. 3 a A thin cord-like structure (arrowheads) was identified and shown to be the distal part of the common bile duct by probing. b The
intracystic opening of the distal part of the common bile duct is shown (arrow)

Fig. 4 a The most distal (extra-
and intrapancreatic) part of the
common bile duct was
duplicated (bifurcated) (arrow
and arrowhead). The long
arrowheads show the pancreatic
ducts.

b Cholangiopancreaticography
showed that each branch of the
bifurcated common bile duct
was connected to the main and
accessory pancreatic ducts

accesory
pancreatic duct

y

duodenum

-~ .
main

pancreatic duct

branches of the bifurcated
common bile duct
distal part of the
common bile duct

Resection of a choledochal cyst was performed in one  Discussion
patient, and in the remaining seven patients, extrahepatic

bile ducts were resected, and biliary drainage was recon-  The liver, gallbladder and biliary duct system arise as a
structed by hepaticojejunostomy. ventral outgrowth from the caudal part of the foregut early
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in the fourth week of fetal development [10]. The hepatic
diverticulum (liver bud) extends into the septum transver-
sum, and a developing transverse furrow divides the
hepatic diverticulum into a cephalic portion and a caudal
portion [9]. The larger cephalic part of the diverticulum is
termed the pars hepatica, and it gives rise to the primor-
dium of the liver and the hepatic and common hepatic
ducts. The smaller caudal part, the pars cystica, becomes
the gallbladder, and the stalk of the diverticulum forms the
cystic duct. The stalk connecting the hepatic and cystic
ducts to the duodenum is initially occluded, but is later
canalized by vacuolization, and forms the common bile
duct.

It is known that a variety of anatomical abnormalities,
although uncommon, are present in the extrahepatic biliary
system: abnormalities of the cystic duct, duplication of the
gallbladder, accessory bile ducts, double drainage to the
duodenum, and so on [9]. A duplication of the extrahepatic
bile duct is an extremely rare anomaly. The reported cases
of common bile duct duplication can be divided into four
main groups: septated bile ducts (type I), bifid common
bile ducts (type II), double drainage without communica-
tion (type III) and double drainage with communication
(type IV) [9]. The etiologies of these anomalies are
unknown, but Boyden suggested that the development of
type I anomalies could be explained by double vacuoliza-
tion during the solid stage during the development of
extrahepatic bile ducts, whereas chance elongation and
early subdivision of the primitive hepatic furrow may be
responsible for the other types of common bile duct
duplication [11]. It was shown that the opening sites of the
aberrant common bile duct were distributed on the wall of
the duodenum, pylorus or further up in the stomach [11].

The incidence of common bile duct duplication seems to
be relatively higher among Japanese patients compared to
those in Western countries, and 47 cases reported in the
Japanese literature over the past 35 years were collected
and reviewed by Yamashita et al. [12]. Among the 47
patients studied, five were children under 15 years of age
and four of these were included in our literature review
(one case was excluded due to insufficient information). It
was found that cholelithiasis was present in 28 % of
patients, pancreaticobiliary maljunction in 30 %, and
choledochal cysts in 11 %, while cancer developed in 26 %
of patients. It was also noted that the aberrant common bile
duct opened into the gastrointestinal tract between the
upper lesser curvature and the major duodenal papilla, or
into the pancreatic duct in these cases. The incidence and
type of concomitant cancer varied according to the opening
site of the aberrant common bile duct [12]. In addition,
pancreaticobiliary maljunction was observed only when the
aberrant duct opened into the second portion of the duo-
denum or the pancreatic duct.

On the other hand, no cancer developed among the
children with extrahepatic bile duct duplication, and biliary
stones were found in only one patient. It is, however,
noteworthy that CBD was diagnosed in seven of the eight
reported patients, and the incidences of pancreaticobiliary
maljunction and biliary dilatation were much higher than
those in the adult cases, at 63 and 88 %, respectively. This
may be due to a selection bias, wherein CBD children with
pancreaticobiliary maljunction have a greater chance of
being diagnosed with bile duct anomalies. Regardless of
the reason, the characteristics of the eight patients suggest
that CBD is closely associated with extrahepatic bile duct
duplication, which is predominantly found in female
patients, as well as pancreaticobiliary maljunction.

CBD is a congenital abnormality that invariably requires
surgery to prevent hepatobiliary and pancreatic complica-
tions. The principle of surgery is division of the pancre-
aticobiliary maljunction to prevent backward flow of
pancreatic juice into the bile ducts and complete excision
of the extrahepatic bile ducts in which cancer may develop.
In the presented case, we performed complete excision of
the cyst by dissecting it at the outer layer of the epic-
holedochal plexus, where only loose fibrous tissue exists.
Next, under magnification, a thin cord-like structure was
identified, and by probing with a fine metal bougie and
intraoperative cholangiopancreaticography, it was revealed
that the most distal (extra- and intrapancreatic) part of the
common bile duct was bifurcated and that each branch was
connected to the main and accessory pancreatic ducts. We
believe that such careful exploration is indispensible for
cyst excision in patients with CBD.

In conclusion, CBD is often accompanied by morpho-
logical anomalies of the bile ducts, as well as pancreati-
cobiliary maljunction. Consequently, extremely careful
exploration with delicate and meticulous surgical manipu-
lation is essential to identify these morphological anomalies
and prevent intraoperative and postoperative CBD com-
plications, such as pancreatic duct injury or pancreatitis.
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