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Endoscopic retrograde cholangiopancreatography in
pancreatic and biliary tract disease in Korean children
Joo Young Jang, Chong Hyun Yoon, Kyung Mo Kim
acute pancreatitis in 7, acute recurrent pancreatitis in 11,
chronic pancreatitis in 20, trauma in 3, and pancreatic
mass in 2. Of the 245 ERCPs, success rate was 98.4%
and 190 (77.6%) were for therapeutic purposes, including endoscopic nasal drainage (51.8%), biliary sphincterotomy (38.0%), pancreatic sphincterotomy (23.3%),
stent insertion (15.1%), stone extraction (18.8%), and
balloon dilatation (11.0%). Complications were postERCP pancreatitis in 16 (6.5%), ileus in 23 (9.4%),
hemorrhage in 2 (0.8%), perforation in 2 (0.8%), sepsis
in 1 (0.4%), and impacted basket in 1 (0.4%). There
were no procedure-related deaths, and most complications improved under supportive care.
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CONCLUSION: This study showed that there is a
high incidence of choledochal cyst and diagnostic and
therapeutic ERCP for the management of various biliary
and pancreatic diseases was safe and effective in Korean
children.
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Abstract
AIM: To assess the indications, findings, therapeutic
procedures, safety, and complications of endoscopic
retrograde cholangiopancreatography (ERCP) performed in Korean children.

Peer reviewers: De Aretxabala Xabier, Professor of Surgery,

Universidad de Chile, Santos Dumont 999, Santiago, 8380000,
Chile; Jose Sahel, Professor, Hepato-gastroenterology, Hospital
Sainti Marevenite, I270 Boolevard AE Sainti Margrenise,
Marseille 13009, France

METHODS: The demographic characteristics, indications for ERCP, findings, therapeutic procedures, and
complications of 122 pediatric patients who underwent
245 ERCPs in the Asan Medical Center between June
1994 and March 2008 were investigated.
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RESULTS: The mean age of the 122 patients was
8.0 ± 4.2 years. Indications were biliary pathology in
78 (64.0%), pancreatic pathology in 43 (35.2%), and
chronic abdominal pain in one. Biliary indications included choledochal cysts in 40, choledocholithiasis in
24, suspected sclerosing cholangitis in 8, trauma in 2,
and other conditions in 4. Pancreatic indications included
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INTRODUCTION
Endoscopic retrograde cholangiography (ERCP) is
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a standard diagnostic and therapeutic modality for
pancreaticobiliary diseases in adults[1]. Its standard use
in children, however, has been limited by technical
difficulties, low incidence of pancreaticobiliary disease,
and lack of knowledge of ERCP by pediatric surgeons
and pediatricians[2]. Pediatric ERCP is used as a therapeutic
tool in addition to its diagnostic applications[3,4]. Regional
differences in indications have been observed for pediatric
ERCP [3-7] . Although the frequency of choledochal
cysts is higher in Asian than in Western populations,
there have only been a few studies of pediatric ERCP
in Asian countries, with each involving small numbers
of patients[5,7]. We therefore describe our experience in
performing 245 ERCPs in 122 Korean children with
pancreatobiliary diseases, focusing on the presenting
diseases, diagnostic and therapeutic efficacy, and safety.

Table 1 Indications for ERCP in 122 children n (%)
Indications
Biliary indication
Choledochal cyst
Choledocholithiasis
Suspected sclerosing cholangitis
Trauma
Biliary complication after liver
transplantation  
Biliary stenosis after operation
Biliary atresia
Pancreatic indication
Acute pancreatitis
Acute recurrent pancreatitis
Chronic pancreatitis
Pancreatic mass
Trauma
Chronic abdominal pain
Total

MATERIALS AND METHODS

78 (64.0)
40 (32.8)
24 (19.7)
8 (6.6)
2 (1.6)
2 (1.6)

103 (42.0)
60 (24.5)
27 (11.0)
8 (3.3)
4 (1.6)
2 (0.8)

1 (0.8)
1 (0.8)
43 (35.2)
7 (5.7)
11 (19.7)
20 (16.4)
2 (1.6)
3 (2.4)
1 (0.8)
122

1 (0.4)
1 (0.4)
141 (57.6)
10 (4.1)
23 (9.4)
102 (41.6)
2 (0.8)
4 (1.6)
1 (0.4)
245

ERCP: Endoscopic retrograde cholangiopancreatography.

Between June 1994 and March 2008, 122 children
(mean age, 8.0 ± 4.2 years; range, 1 month to 16 years)
underwent 245 ERCPs at the Asan Medical Center,
Seoul, Korea. Of these 122 patients, 52 were boys and 70
were girls. We retrospectively reviewed the computerized
hospital records of all patients to determine indications
for ERCP, success of the procedure, diagnostic findings,
therapeutic procedures, and complications. We also
reviewed the basic characteristics of patients and the types
of sedation used. Indications for ERCPs included biliary
disease, pancreatic disease, and recurrent abdominal pain.
ERCP was performed by standard techniques, using either
a conventional adult duodenoscope (JF: Olympus America
Inc.), a therapeutic duodenoscope (TJF: Olympus America
Inc.), Pediatric duodenoscope (PJF-7.5E: Olympus
America Inc.). The first few ERCPs were supervised by an
adult gastroenterologist, with most subsequent procedures
were performed by a pediatrician alone, except for
some complicated cases. Informed, written consent was
obtained from the parents of all patients, and this study
was approved by our Internal Review Board. All ERCPs
were performed under general anesthesia or deep sedation
(midazolam, ketamine, and fentanyl). Successful ERCP
was defined as cannulation of the bile duct or pancreatic
duct along with completion of any planned diagnostic
study or therapeutic procedure. Post-ERCP pancreatitis
was defined as pancreatic abdominal pain with serum
amylase/lipase elevated to over 3 times the upper normal
limit.

43 (35.2%) with pancreatic indications, and one (0.8%)
with chronic abdominal pain (Table 1).
Biliary indications
The most common biliary indication was choledochal
cyst (CC), also known as congenital biliary dilatation.
Table 2 shows the diagnostic findings in 78 patients with
biliary indications. Forty patients with choledochal cysts
underwent 60 ERCPs. Choledochal cysts were divided to
4 types using the Todani classification[8]. There were 14
patients with type Ⅰc, 2 with type Ⅲ, and 24 with type
Ⅳ CC. Thirty of these 40 patients had bile duct stones
(choledocholithiasis) and 9 had common bile duct (CBD)
strictures. Anomalous union of the pancreaticobiliary
duct (AUPBD) was detected in 25 patients with CC.
Endoscopic sphincterotomy was performed on 2 CC
type Ⅲ patients without recurrence. Patients with acute
biliary pancreatitis and choledocholithiasis underwent
various procedures, including endoscopic sphincterotomy,
endoscopic nasal biliary drainage, and stone extraction.
ERCPs were performed for preoperative treatment
or evaluation, except for one patient who underwent
ERCP after surgery for removal of remnant stones.
Two patients (one type Ic and one type Ⅳa), who
showed much improved bile duct dilatation after ERCP,
underwent laparoscopic cholecystectomy. Eight type Ic
patients and 18 type Ⅳa patients underwent Roux-en-Y
hepaticojejunostomy after acute pancreatitis or acute
biliary colic had resolved. One type Ⅳa patient showed
improved bile duct dilatation and cholestasis after ERCP,
but died of an underlying disease, acute myeloid leukemia.
Ten patients, 6 of type Ⅰc and 4 of type Ⅳa, are well,
with mild dilatation of the CBD; surgery is planned for
each. Two patients with type Ⅰ CC showed improved
dilatation, with the disappearance of CC confirmed by
ultrasound.
Of the 24 patients with choledocholithiasis, 19

RESULTS
During the 14-year time period, we performed 245 ERCPs, including 55 (22.4%) diagnostic and 190 (77.6%)
therapeutic procedures, on 122 children. Sixty-seven ERCPs (27.3%) were performed under general anesthesia
and 178 (72.7%) under deep sedation. Of these 245 procedures, 241 (98.4%) resulted in successful cannulation.
There were 78 (64.0%) patients with biliary indications,
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Table 2 Diagnostic findings in 78 patients with biliary indications
Diagnosis (number of patients)

ERCP findings
Bile duct stone

CBD dilatation

CBD stricture

30
24

38
19

9
4

Choledochal cyst (n = 40)
Choledocholithiasis (n = 24)
Suspected SC (n = 8)
Trauma (n = 2)
Biliary complication after liver transplantation (n = 2)
Biliary stenosis after operation (n = 1)
Biliary atresia (n = 1)

SC

Bile leak

AUPBD

Normal

25
6
4

Failure
1

4

1

1
1

1

1

1
1

CPD: Common bile duct; SC: Sclerosing cholangitis; AUPBD: Anomalous union of the pancreaticobiliary duct.

Table 3 Diagnostic findings in 43 patients with pancreatic indications
Diagnosis (number of patients)

ERCP findings
PD dilat- PD sten- Pancreatiation
osis
colith

Acute pancreatitis (n = 7)
Acute recurrent pancreatitis (n = 11)
Chronic pancreatitis (n = 20)
Pancreatic mass (n = 2)
Trauma (n = 3)

16
1

1
2
11

PD
AUPBD
anomaly

Pancreas
divisum

Trans-section
of pancreas

1
6

Other
1 CBD stenosis

2
1

2
1

2
8

Normal Failure
4
3
1

1 SPPN
3

SPPN: Solid pseudopapillary neoplasm; PD: Pancreatic duct.

showed CBD dilatation, however they did not show the
evidence of CC and 4 had CBD stricture. AUPBD was
found in 6 patients. Only 2 patients had specific hematologic diseases, one each with hereditary spherocytosis
and glucose-6-phosphate dehydrogenase (G6PD) deficiency. Eight patients underwent ERCP for suspected
sclerosing cholangitis, but only 4 showed evidence of
sclerosing cholangitis, with the other 4 showing no abnormalities. Two patients who experienced blunt trauma
underwent ERCP; one had intrahepatic bile duct leakage
and one had a benign CBD stricture. Two patients were
suspected to have biliary complications after liver transplantation; one showed a bile leak and the other showed
no abnormal findings. One patient had a CBD stricture
after resection of a duodenal web. Cannulation was unsuccessful in one patient with biliary atresia.

intraductal papillary mucinous neoplasm, showed a
bulge of the ampulla of Vater and large amounts of
sticky mucinous materials, but histology after surgery
showed only chronic pancreatitis. Of the 11 patients
with acute recurrent pancreatitis, 2 showed pancreatic
duct stenosis, 2 showed pancreatic duct anomalies, 2 had
AUPBD, 2 had pancreas divisum, and 3 showed normal
findings. Preoperative ERCP on 2 patients with pancreatic
masses showed that one had a retroperitoneal teratoma
with extrinsic distal CBD compression, and the other
had a solid pseudopapillary neoplasm in the tail of the
pancreas with abrupt interruption of the distal pancreatic
duct. Three patients with traumatic pancreatitis showed
transsection of the pancreas.
Abdominal pain
ERCP showed that one patient with recurrent abdominal
pain had a normal anatomy of the pancreaticobiliary
system. We did not perform the sphincter of Oddi
manometry because of its technical problems and
difficulties of translation with no definite normal range
in children with ERCP.

Pancreatic indications
The most common pancreatic indication was chronic
pancreatitis, observed in 20 patients. Other pancreatic
indications included acute pancreatitis (7 patients), acute
recurrent pancreatitis (11 patients), pancreatic mass
(2 patients), and trauma (3 patients). Table 3 shows
the diagnostic findings in 43 patients with pancreatic
indications. Pancreas divisum was observed in 10 patients,
7 of whom underwent repeated endoscopic minor
pancreatic sphincterotomy because of minor duct stenosis.
Of the 8 patients with acute pancreatitis, 4 showed normal
findings, and one each showed evidence of pancreatic
duct stenosis, pancreaticoliths, and CBD stenosis. ERCP
on a boy aged 9 years, with pancreatitis and a suspected
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Therapeutic procedures
Of the 245 ERCPs, 127 (51.8%) were for endoscopic
nasal drainage, 93 (38.0%) were for biliary sphincterotomy,
and 57 (23.3%) were for pancreatic sphincterotomy.
Stents were inserted during 37 procedures (15.1%),
stone extraction was achieved during 46 (18.8%), balloon
dilatation of a strictured CBD or pancreatic duct was
performed in 27 (11.0%). Endoscopic drainage of a
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Table 4 Therapeutic procedures during 245 ERCPs

Table 5 Incidence of complications following 245 ERCPs

Type of endoscopic therapy

Type of complications

Endoscopic nasal drainage
Biliary sphincterotomy
Pancreatic sphincterotomy
Stone extraction
Stent insertion
Balloon dilatation
Endoscopic drainage of pseudocyst

Number of procedures
(% of 245 cases)

Pancreatitis
Ileus
Hemorrhage
Perforation
Sepsis
Impacted basket

127 (51.8)
93 (38.0)
57 (23.3)
46 (18.8)
37 (15.1)
27 (11.0)
2 (0.8)

16 (6.5)
23 (9.4)
2 (0.8)
2 (0.8)
1 (0.4)
1 (0.4)

drainage (ENBD), or stent insertion. We previously
reported that biliary pancreatitis is a common cause of
acute pancreatitis in Korean children and that intervention
with ERCP may be a useful treatment modality[12]. We
found that ERCP helped to improve pancreatitis and
associated inflammation, and offered relief of acute
symptoms. For this purpose, we performed ENBD or
indwelling stent implantation prior to operation of CC.
ERCP-guided interventions in patients with complicated
CCs, combined with AUPBD, have been reported to
be helpful in refractory cases and to optimize patient
condition prior to definitive surgery[13-16]. In addition to
symptomatic relief, preoperative ERCPs also may provide
surgeons with more precise anatomical knowledge of
the bile duct and the pancreatic duct, which may help
during total surgical excision, the optimal treatment for
CC. Surgeons require information on the length of the
distal narrow portion of the dilated bile duct and clear
visualization of its confluence with the pancreatic duct[7].
In addition, ERCP has been reported to be superior to
magnetic resonance cholangiopancreatography (MRCP) in
evaluation of minor ductal anomalies[17] although MRCP is
a noninvasive, safe technique. Endoscopy is the treatment
of choice for uncomplicated choledochocele (type
[18]
Ⅲ) , and we treated two such patients with endoscopic
sphincterotomy.
A total of 33 patients had AUPBD, including 25 with
CC, 6 with choledocholithiasis, and 2 with acute recurrent pancreatitis. Thirty patients underwent endoscopic
sphincterotomy and drainage. The incidence of AUPBD
in Asian patients undergoing ERCP has been reported to
be 1.5%-2.6%[19]. These patients require surgical treatment,
because biliary cancer can arise from chronic inflammation
of the bile duct because of the reciprocal regurgitation
of pancreatic and bile juice reflux, although endoscopic
sphincterotomy can be considered for most symptomatic
patients[16]. Using an AUPBD puppy model, sphincteroplasty was shown to be effective in reducing bile duct
dilatation and mucosal hyperplasia[20]. Prophylactic cholecystectomy is considered the best treatment option for patients with AUPBD but without bile duct dilatation[21]. We
found that bile duct dilatation improved in 2 such patients,
both of whom underwent laparoscopic cholecystectomy.
Choledocholithiasis is the second most frequent biliary indication for ERCP. Such patients were treated by
endoscopic sphincterotomy and stone removal with basket/balloon extraction. Only 2 patients had hematologic
diseases: hereditary spherocytosis and G6PD deficiency.

pseudocyst complicating acute pancreatitis was performed
in 2 patients (Table 4). One had a pneumoperitoneum,
which was improved by supportive care with nil by
mouth. In early times, we placed the nasobiliary drain in
patients but nowadays we prefer to insert 5 to 7 Fr plastic
stents depending on age for biliary obstruction or septic
cholangitis.
Complications
Post-ERCP pancreatitis was observed after 16 procedures
(6.5%), and post-ERCP ileus after 23 (9.4%). In 16 cases
of post-procedure pancreatitis, there were 4 mild, 10 moderate, 2 severe cases and all cases developed early (a few
hours) after ERCP by Cotton’s definition[9]. Two patients
had major episodes of hemorrhage at the sphincterotomy
site, requiring red blood cell transfusion. These patients
underwent additional ERCPs and epinephrine injections.
Intestinal perforation developed in 2 patients. One, with
perforation of the CC wall and bile leakage, underwent
an emergency operation, and the other, with perforation
of the posterior duodenal wall, improved following supportive care. Culture-proven sepsis was observed in one
patient and an impacted basket in one. In the latter, the
basket was broken during the removal of a large, firm,
pancreatic duct stone, which was being managed by extracorporeal shock wave lithotripsy followed by endoscopic
removal of the remaining basket with stones. There was
no procedure-related mortality in our patients (Table 5).

DISCUSSION
ERCP has become a new diagnostic and therapeutic
modality in children with pancreaticobiliary disease[3,10].
Almost all studies, however, have been performed on
Western children, with few in Asian children. The most
common indications for ERCP in Western children are
choledocholithiasis and pancreatitis[3,10]. Indications differ,
however, in Asian countries[5,7,11]. For example, the most
common indication in Saudi Arabia was choledocholithiasis
in patients with sickle-cell anemia[11], whereas the most
frequent indication in Japan and India was CC[5,7]. As in
Japan, the most common indication in our group of 122
Korean children was CC. Almost all patients with CC
had acute biliary pancreatitis or obstructive jaundice with
stone/sludge; these patients were treated by endoscopic
sphincterotomy, stone removal, endoscopic nasal biliary
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application of ERCP in therapeutic purposes besides diagnostic evaluations in
pediatric patients.

ERCP is considered the treatment of choice in children
with CBD stones[11]. One patient with both CBD and
gallbladder stones underwent endoscopic CBD stone
removal and subsequent laparoscopic cholecystectomy
for gallbladder stones or sludges. Therefore, surgery was
minimally invasive.
The most common pancreatic indication in our study
was chronic pancreatitis, observed in 20 patients who
underwent 102 ERCPs (40.8%; mean 5.2 ERCPs per patient). These patients underwent repeated sphincterotomy
with nasal drainage, and stents were placed in 9 patients.
Pancreas divisum was observed in 10 patients with
pancreatic indications, 8 with chronic pancreatitis and
2 with acute recurrent pancreatitis. ERCP is a useful
diagnostic and therapeutic procedure in patients with
pancreas divisum[22]. Minor papilla sphincterotomy and
stent insertion can decrease the rate of recurrent acute
pancreatitis[23]. We performed minor duct sphincterotomy and inserted stents in 7 of these 10 patients, without
specific complications.
Other pancreatic indications included suspected
intraductal mucinous pancreatic adenoma, which was revealed to be chronic pancreatitis, pancreatic duct lesions
related to a pancreatic mass, and transected pancreas
arising from trauma. Although recurrent abdominal
pain has been reported to be a common indication for
ERCP [3], we found that only one patient underwent
ERCP for suspected pancreatic abdominal pain and that,
on ERCP, this patient showed normal findings.
Among the ERCP-associated procedures now becoming therapeutic options in children with pancreaticobiliary disease are sphincterotomy, balloon dilatation, stone
extraction, stent insertion, and nasal drainage[2,3,6,10,11]. We
also performed various therapeutic procedures (Table 4),
almost all of which relieved acute symptoms, as well as
revealing more exact anatomy to the pediatric surgeons.
ERCPs performed by expert endoscopists in children have been reported to have similar success rates
and lower complication rates compared with ERCPs in
adult patients[4]. Although we experienced some complications, there was no procedure-related mortality. PostERCP pancreatitis occurred after 16 ERCPs (6.5%)
however all showed improvement with supportive care.
The incidence of pancreatitis following ERCPs in adults
has been reported to be 2.6%-13.1%[24-26].
In conclusion, diagnostic and therapeutic ERCPs
were performed safely and effectively in Korean children
for the management of various biliary and pancreatic
diseases. Pediatricians and pediatric surgeons, especially
those working in Asian countries, should become more
familiar with ERCP as a diagnostic and therapeutic modality, as Asia has a high incidence of CCs and anomalous union of the pancreaticobiliary duct.

Research frontiers

This study is the first report on ERCP in a large number of Korean pediatric
patients.

Innovations and breakthroughs

The authors demonstrated that diagnostic and therapeutic ERCPs were
performed safely and effectively for managements of various biliary and
pancreatic diseases.

Applications

ERCP can be considered as an effective and safe modality in children with
pancreatobiliary disease.

Peer review

In this study, ERCPs were performed in a large number of Korean children with
various biliary and pancreatic diseases safely and effectively. Pediatricians and
pediatric surgeons, especially those working in Asian countries, should become
more familiar with ERCP as a diagnostic and therapeutic modality, as Asia has
a high incidence of CCs and anomalous union of the pancreaticobiliary duct.

REFERENCES
1
2

3

4
5

6

7
8

9
10

11
12

COMMENTS
COMMENTS

13

Background

Endoscopic retrograde cholangiography (ERCP) is a standard diagnostic and
therapeutic modality for pancreaticobiliary disease. Recent reports showed the

WJG|www.wjgnet.com

494

McCune WS, Shorb PE, Moscovitz H. Endoscopic
cannulation of the ampulla of vater: a preliminary report.
Ann Surg 1968; 167: 752-756
Hsu RK, Draganov P, Leung JW, Tarnasky PR, Yu AS,
Hawes RH, Cunningham JT, Cotton PB. Therapeutic ERCP
in the management of pancreatitis in children. Gastrointest
Endosc 2000; 51: 396-400
Cheng CL, Fogel EL, Sherman S, McHenry L, Watkins
JL, Croffie JM, Gupta SK, Fitzgerald JF, Lazzell-Pannell
L, Schmidt S, Lehman GA. Diagnostic and therapeutic
endoscopic retrograde cholangiopancreatography in
children: a large series report. J Pediatr Gastroenterol Nutr
2005; 41: 445-453
Varadarajulu S, Wilcox CM, Hawes RH, Cotton PB.
Technical outcomes and complications of ERCP in children.
Gastrointest Endosc 2004; 60: 367-371
Poddar U, Thapa BR, Bhasin DK, Prasad A, Nagi B, Singh
K. Endoscopic retrograde cholangiopancreatography in the
management of pancreaticobiliary disorders in children. J
Gastroenterol Hepatol 2001; 16: 927-931
Rocca R, Castellino F, Daperno M, Masoero G, Sostegni
R, Ercole E, Lavagna A, Barbera C, Canavese F, Pera A.
Therapeutic ERCP in paediatric patients. Dig Liver Dis 2005;
37: 357-362
Teng R, Yokohata K, Utsunomiya N, Takahata S, Nabae
T, Tanaka M. Endoscopic retrograde cholangiopancreato
graphy in infants and children. J Gastroenterol 2000; 35: 39-42
Todani T, Watanabe Y, Narusue M, Tabuchi K, Okajima
K. Congenital bile duct cysts: Classification, operative
procedures, and review of thirty-seven cases including cancer
arising from choledochal cyst. Am J Surg 1977; 134: 263-269
Cotton PB. Outcomes of endoscopy procedures: struggling
towards definitions. Gastrointest Endosc 1994; 40: 514-518
Pfau PR, Chelimsky GG, Kinnard MF, Sivak MV Jr, Wong
RC, Isenberg GA, Gurumurthy P, Chak A. Endoscopic
retrograde cholangiopancreatography in children and
adolescents. J Pediatr Gastroenterol Nutr 2002; 35: 619-623
Issa H, Al-Haddad A, Al-Salem AH. Diagnostic and
therapeutic ERCP in the pediatric age group. Pediatr Surg
Int 2007; 23: 111-116
Choi BH, Lim YJ, Yoon CH, Kim EA, Park YS, Kim KM.
Acute pancreatitis associated with biliary disease in children.
J Gastroenterol Hepatol 2003; 18: 915-921
Houben CH, Chiu PW, Lau J, Lee KH, Ng EK, Tam YH,
Yeung CK. Preoperative endoscopic retrograde cholangi
opancreatographic treatment of complicated choledochal
cysts in children: a retrospective case series. Endoscopy
2007; 39: 836-839

January 28, 2010|Volume 16|Issue 4|

Jang JY et al . Diagnostic and therapeutic ERCP in Korean children
14
15

16
17

18

19

20

Naga MI, Suleiman DN. Endoscopic management of
choledochal cyst. Gastrointest Endosc 2004; 59: 427-432
Terui K, Yoshida H, Kouchi K, Hishiki T, Saito T, Mitsunaga
T, Takenouchi A, Tsuyuguchi T, Yamaguchi T, Ohnuma
N. Endoscopic sphincterotomy is a useful preoperative
management for refractory pancreatitis associated with
pancreaticobiliary maljunction. J Pediatr Surg 2008; 43: 495-499
Samavedy R, Sherman S, Lehman GA. Endoscopic therapy
in anomalous pancreatobiliary duct junction. Gastrointest
Endosc 1999; 50: 623-627
Park DH, Kim MH, Lee SK, Lee SS, Choi JS, Lee YS, Seo DW,
Won HJ, Kim MY. Can MRCP replace the diagnostic role of
ERCP for patients with choledochal cysts? Gastrointest Endosc
2005; 62: 360-366
Martin RF, Biber BP, Bosco JJ, Howell DA. Symptomatic
choledochoceles in adults. Endoscopic retrograde cholangio
pancreatography recognition and management. Arch Surg
1992; 127: 536-538; discussion 538-539
Yamauchi S, Koga A, Matsumoto S, Tanaka M, Nakayama
F. Anomalous junction of pancreaticobiliary duct without
congenital choledochal cyst: a possible risk factor for
gallbladder cancer. Am J Gastroenterol 1987; 82: 20-24
Han SJ, Han A, Kim MJ, Kim H. The role of sphincteroplasty
in adverse effect of anomalous pancreaticobiliary duct

21

22
23

24

25
26

union in an animal model. Pediatr Surg Int 2007; 23: 225-231
O h u c h i d a J, C h i j i i w a K , H i y o s h i M , K o b a y ashi K,
Konomi H, Tanaka M. Long-term results of treatment for
pancreaticobiliary maljunction without bile duct dilatation.
Arch Surg 2006; 141: 1066-1070
Klein SD, Affronti JP. Pancreas divisum, an evidence-based
review: part II, patient selection and treatment. Gastrointest
Endosc 2004; 60: 585-589
Heyries L, Barthet M, Delvasto C, Zamora C, Bernard JP,
Sahel J. Long-term results of endoscopic management
of pancreas divisum with recurrent acute pancreatitis.
Gastrointest Endosc 2002; 55: 376-381
Cotton PB, Garrow DA, Gallagher J, Romagnuolo J. Risk
factors for complications after ERCP: a multivariate analysis
of 11,497 procedures over 12 years. Gastrointest Endosc
2009; 70: 80-88
Cohen SA, Siegel JH, Kasmin FE. Complications of diagnostic
and therapeutic ERCP. Abdom Imaging 1996; 21: 385-394
Cheng CL, Sherman S, Watkins JL, Barnett J, Freeman M,
Geenen J, Ryan M, Parker H, Frakes JT, Fogel EL, Silverman
WB, Dua KS, Aliperti G, Yakshe P, Uzer M, Jones W, Goff J,
Lazzell-Pannell L, Rashdan A, Temkit M, Lehman GA. Risk
factors for post-ERCP pancreatitis: a prospective multicenter
study. Am J Gastroenterol 2006; 101: 139-147
S- Editor Wang JL

WJG|www.wjgnet.com

495

L- Editor Cant MR E- Editor Ma WH

January 28, 2010|Volume 16|Issue 4|

