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Abstract
BACKGROUND
Endoscopic retrograde cholangiopancreatography (ERCP) has been widely used in pediatric patients with cholangiopancreatic diseases. 

AIM
To evaluate the efficacy, safety, and long-term follow-up results of ERCP in symptomatic pancreaticobiliary maljunction (PBM). 

METHODS 
A multicenter, retrospective study was conducted on 75 pediatric patients who were diagnosed with PBM and underwent therapeutic ERCP at three endoscopy centers between January 2008 and March 2019. They were divided into four PBM groups based on the fluoroscopy in ERCP. Their clinical characteristics, specific ERCP procedures, adverse events, and long-term follow-up results were retrospectively reviewed. 

RESULTS 
Totally, 112 ERCPs were performed on the 75 children with symptomatic PBM. Clinical manifestations included abdominal pain (62/75, 82.7%), vomiting (35/75, 46.7%), acholic stool (4/75, 5.3%), fever (3/75, 4.0%), acute pancreatitis (47/75, 62.7%), hyperbilirubinemia (13/75, 17.3%), and elevated liver enzymes (22/75, 29.3%). ERCP interventions included endoscopic sphincterotomy, endoscopic retrograde biliary or pancreatic drainage, stone extraction, etc. Procedure-related complications were observed in 12 patients and included post-ERCP pancreatitis (9/75, 12.0%), gastrointestinal bleeding (1/75, 1.3%), and infection (2/75, 2.7%). During a mean follow-up period of 46 mo (range: 2 to 134 mo), ERCP therapy alleviated the biliary obstruction and reduced the incidence of pancreatitis. The overall effective rate of ERCP therapy was 82.4%; seven patients (9.3%) were lost to follow-up, eight (11.8%) re-experienced pancreatitis, and eleven (16.2%) underwent radical surgery, known as prophylactic excision of the extrahepatic bile duct and hepaticojejunostomy.

CONCLUSION 
ERCP is a safe and effective treatment option to relieve biliary or pancreatic obstruction in symptomatic PBM, with the characteristics of minor trauma, fewer complications, and repeatability. 
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Core tip: The research on the use of endoscopic retrograde cholangiopancreatography (ERCP) for management of pancreaticobiliary maljunction (PBM), especially among pediatric patients, is limited. This retrospective, multicenter study aimed to evaluate the overall safety and efficacy of ERCP to treat children with symptomatic PBM. A retrospective review of the clinical characteristics/conditions of 75 pediatric patients who were diagnosed with PBM, specific ERCP procedures, and their long-term follow-up showed that ERCP is safe and effective for treatment of symptomatic PBM, with limited post-procedural complications among pediatric patients. 
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INTRODUCTION
Pancreaticobiliary maljunction (PBM) is a congenital anomaly in which the pancreatic and bile ducts anatomically meet 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 the action of the sphincter does not directly affect the pancreaticobiliary junction, allowing reciprocal reflux of pancreatic juices and bile. Additionally, the pancreatic juice refluxes into the biliary tract owing to the higher pressure within the pancreatic duct compared to that in the bile duct; this reflux induces biliary mucosal injury. The stasis of the mixture of pancreatic juice and bile induces various pathological conditions, such as pancreatitis, protein plugs, and biliary dilatation, and increases the incidence of biliary tract cancer[1-3]. 
[bookmark: _Hlk7718996][bookmark: _Hlk8407822]Prophylactic excision of the extrahepatic bile duct is a well-established treatment for PBM. However, pediatric patients with PBM often experience additional conditions, such as obstructive jaundice or acute pancreatitis. Therefore, there is a concern that prophylactic surgeries in pediatric patients may increase the risk of postoperative complications[4,5]. Meanwhile, with continuous technical advancements, endoscopic retrograde cholangiopancreatography (ERCP) is not only regarded as a standard technique for diagnosing PBM but is also used to improve drainage and resolve complications[6-8]. Nonetheless, there is limited research regarding the use of ERCP for the management of PBM, especially for pediatric patients. Herein, we carried out a long-term retrospective multicenter study to evaluate the efficacy and safety of ERCP as a treatment for symptomatic PBM.

MATERIALS AND METHODS
[bookmark: _Hlk8471890]To evaluate the efficacy of ERCP for pediatric PBM patients, a retrospective multicenter study was conducted at the following three endoscopy centers in China: Shanghai Children’s Medical Center, Ruijin Hospital of Shanghai Jiaotong University, and Shuguang Hospital of Shanghai University of Traditional Chinese Medicine. Pediatric patients (≤18 years) with PBM who underwent endoscopic therapy in one of these three centers between January 2008 and March 2019 were included in the study. 
Patients with symptomatic PBM and those who underwent ERCP for attempted biliary or pancreatic duct decompression performed through endoscopic sphincterotomy (EST) or stent drainage were included in the study. The exclusion criteria were the absence of therapeutic ERCP or of the pertinent medical data.
[bookmark: _Hlk8736312]The diagnostic criteria for PBM according to the Japanese Study Group on Pancreaticobiliary Maljunction (JSGPM) include the following definitions: An abnormally long common channel (≥6 mm) and/or an abnormal union between the pancreatic and bile ducts that is evident by direct cholangiography under ERCP, and abnormally high levels of pancreatic enzymes in the bile duct and/or the gallbladder that could serve as auxiliary diagnosis. PBM was classified into the following according to the JSGPM criteria[9,10]: (1) Stenotic type; (2) non-stenotic type; (3) dilated channel type; and (4) complex type (Figure 1). 
The indications for ERCP intervention are mainly PBM with complications such as biliary pancreatitis, obstructive jaundice, cholangitis, and choledochal dilatation, bile duct calculi, or pancreatic protein plugs suggested by magnetic resonance cholangiopancreatography (MRCP) or ultrasonography.
Post-ERCP pancreatitis was the main complication that was evaluated. It was diagnosed by experienced pediatricians according to the following criteria: Presence of pancreatic pain persisting for at least 24 h and serum amylase level at least 3 times higher than the normal level after ERCP[11].

ERCP procedures
[bookmark: _Hlk8736330]The risks and benefits of ERCP were clearly explained to the parent(s) or legal guardian(s) of each pediatric patient, and written informed consent was willingly provided by each parent or legal guardian. Initial laboratory tests, including liver function tests, pancreatic enzyme tests, and ultrasound examination or MRCP, were carried out for all patients before an ERCP was performed. 
[bookmark: _Hlk7719283]Patients were under general anesthesia with endotracheal intubation, and ERCP was performed by experienced doctors. For endoscopy, TJF240 (tip outer diameter, 12.6 mm; channel diameter, 3.2 mm; Olympus) and TJF260 (tip outer diameter, 13.5 mm; channel diameter, 4.2 mm; Olympus) were used for infants and older children, respectively. Depending on the image of endoscopic fluoroscopy, the endoscopists performed EST, bouginage, bile ductal or pancreatic ductal stone extraction, endoscopic nasopancreatic drainage (ENPD), endoscopic retrograde pancreatic drainage (ERPD), endoscopic retrograde biliary drainage (ERBD), endoscopic nasobiliary drainage (ENBD), or endoscopic papillary balloon dilation (EPBD) to relieve each patient’s symptoms accordingly.

Statistical analysis 
Data are presented as numbers (n) and percentages. Univariate comparisons were made with statistical analysis software 18.0 using chi-squared (χ2) or Fisher’s exact tests, depending on statistical distributions. P < 0.05 was considered statistically significant, and all P-values are two-tailed. The statistical review of this study was performed by a professional biomedical statistician.

RESULTS
Seventy-five pediatric patients with symptomatic PBM were included in the study. There were 23 males and 52 females, with an average age of 6 years (range: 9 mo to 16 years). The most common symptoms that required ERCP were abdominal pain (62/75, 82.7%), vomiting (35/75, 46.7%), acholic stool (4/75, 5.3%), fever (2/75, 2.7%), acute pancreatitis (47/75, 62.7%), hyperbilirubinemia (13 children, 17.3%), and elevated liver enzyme levels (22/75, 29.3%). Some of these patients also exhibited other congenital diseases, such as choledochal cyst (16/75, 12%), pancreatic divisum (7/75, 9.3%), papillary diverticulum (4/75, 5.3%), and diaphragmatic duodenal atresia (2/75, 2.7%) (Table 1).
MRCP or B-scan ultrasonography was performed in all 75 patients before ERCP procedures. Dilatation of the bile duct was detected in 46 (61.3%) subjects, and 44 (58.7%) out of 75 subjects had extrahepatic bile duct stones, which is consistent with ERCP results. However, only 25 (33.4%) of the patients who underwent MRCP or B-scan ultrasonography were diagnosed with PBM.
Using ERCP fluoroscopy, each patient was classified into one of the four PBM types according to the JSGPM PBM classification. Group A comprised 28 patients with stenotic type (type A), group B comprised 27 patients with non-stenotic type (type B), group C comprised 16 patients with dilated common channel type (type C), and group D comprised four patients with complex type (type D). In terms of clinical symptoms, there was a statistically significant difference in the incidence of pancreatitis between these groups, but no difference was noted in other clinical manifestations. PBM with biliary dilatation was observed in 46 (61.3%) patients. Bile duct dilatation and biliary stones were common complications in type A, while pancreatic protein plugs and pancreatic duct stenosis or dilatation were often observed in type C. Pancreatic divisum was observed in three out of the four patients in group D. As group D only included four patients, statistical analysis was not performed to reduce statistical error. Therefore, the P-value was the result of comparison between groups A, B, and C (Table 2).
A total of 112 ERCP procedures were performed on 75 patients with PBM (range: 1 to 5 times per patient), and the technical success rate was 100%. Technical success was defined as the completion of an ERCP operation. The initial therapeutic procedures for each patient included endoscopic pancreatic sphincterotomy (EPS) (19/75, 25.3%), EST (42/75, 56.0%), ERPD (8/75, 10.7%), ERBD (17/75, 22.7%), ENBD (33/75, 44.0%), EPBD (2/75, 2.7%), ENPD (3/75, 4.0%), stone extraction (40/75, 53.3%), and bougienage (5/75, 6.7%).
The average length of stay in the hospital of all patients was 6 d (range: 3 to 13 d). Regarding clinical complications of ERCP, post-ERCP pancreatitis was observed in nine (12.0%) patients, alimentary tract hemorrhage after EPS was observed in one (1.3%), and fever after operations was observed in two (2.7%). All the 12 patients recovered after conservative treatment. Severe complications, such as periampullary perforation, were not observed. No patient required treatment in the intensive care unit, and hospital mortality was zero.
During an average 46-month (range: 2 to 134 mo) follow-up period with 75 patients, seven (9.3%) patients were lost. Based on the data collected, ERCP therapy could alleviate biliary obstruction and reduce the incidence of pancreatitis. After the exclusion of cases lost to follow-up, the 68 followed children showed significant symptomatic relief, with an overall effective rate of 82.4% (56/68), and no reoccurrence of jaundice or elevated liver enzyme levels was observed in any of the patients after ERCP procedures. Eight (8/68, 11.8%) patients suffered from recurrent pancreatitis, while five of them (5/68, 7.4%) underwent additional ERCP therapy. Eleven patients (11/68, 16.2%) received radical surgery eventually, that is, prophylactic excision of the extrahepatic bile duct and hepaticojejunostomy, for the following reasons: Recurrent pancreatitis after repeated ERCP operations (n = 5), recurrent fever after operations (n = 2), and being concerned about the risk of developing cancer at a later time and requesting the surgery due to personal concerns (n = 4) (Table 3).

DISCUSSION
[bookmark: _Hlk8736689]PBM often causes various hepatobiliary and pancreatic disorders among children. The common clinical manifestations of PBM in pediatric patients are acute abdominal pain, vomiting with hyperamylasemia, hyperbilirubinemia, and abnormal liver function. These symptoms usually occur due to higher pressure within the pancreatic duct than that in the bile duct, resulting in stasis of the mixture of pancreatic juice and bile, and the mixture eventually generates protein plugs. Protein plugs are capable of impacting the common channel or terminal portion of the bile duct and obstructing the discharge of bile or pancreatic juice[10,12]. 
The data from three endoscopy centers were included in our study. Notably, female patients at a high risk for PBM in children comprised 69.3% of the study population. Pediatric patients showed clinical manifestations at an average age of 6 years, with the top pre-ERCP manifestations being pancreaticobiliary calculi, biliary obstruction, and pancreatitis. Meanwhile, PBM was usually accompanied by other congenital malformations, such as choledochal cyst, pancreas divisum, and papillary diverticulum, among pediatric patients. The characteristics of each PBM type in our study are similar to those observed in a survey carried out in Japan[10], with a few differences in proportion.
Mostly, the combination of MRCP and B-scan ultrasonography can provide reliable information for the diagnosis of bile duct/pancreatic duct dilatation, biliary stones, and pancreatic stones[13]. However, they have limited application in the diagnosis of PBM[14-16]. In contrast, ERCP is characterized by a high sensitivity and specificity for diagnosing PBM. In the present study, 75 patients underwent MRCP or B-scan ultrasonography tests before ERCP surgery. Only 25 (33.4%) of them were diagnosed with PBM. According to the ERCP results, we concluded that 46 (61.3%) patients had biliary dilatation, 44 (58.7%) had extrahepatic bile duct stones, and 18 (24%) had pancreatic protein plugs.
Published literature on the use of ERCP for PBM is limited, especially among pediatric patients. A relatively large study of 19 pediatric patients with PBM has suggested that ERCP is the logical first step in the management of most symptomatic patients with PBM[17]. In contrast to previous studies, our study included pediatric patients from multiple centers and included follow-up analyses. All patients with PBM were classified into four types according to the JSGPM criteria in the present study. We found that biliary stones were frequently observed in type A PBM patients and may be associated with the stenotic segment of the distal common bile duct. While pancreatitis, pancreatic protein plugs, and pancreatic duct disorders are frequently seen in type C PBM patients, which may be affected by the high-pressure conditions in the expanding common channel.
Apart from diagnosing PBM, ERCP is also useful in performing therapeutic endoscopic treatments. Our study showed that ERCP was an effective treatment option for patients with biliary obstruction. Type A patients usually experience a stenotic bile duct, which could cause biliary obstruction; biliary drainage (ENBD or ERBD) or bougienage was often performed in these patients. For other procedures, no significant differences were seen among the three groups. Patients benefitted from the endoscopic procedures, including EST or EPS, stones removal, and stent insertion to relieve the pancreaticobiliary pressure.
Post-ERCP pancreatitis is the most common complication[18,19]. In this study, procedure-related post-ERCP pancreatitis was observed in nine (12%) cases. The severity of the conditions was mild to moderate, and all patients recovered after conventional conservative treatment. Two (2.7%) patients had fever after the procedure and one (1.3%) child had intestinal hemorrhage after EPS, who eventually recovered after treatment with anti-infection therapy and hemostatic therapy, respectively. No cases of periampullary perforation were observed. According to our experience, it is safe to perform ERCP on pediatric patients, even with drainage and papilla sphincterotomy; severe complications were seldom observed after the ERCP procedures.
[bookmark: _Hlk8736917]In the present study, we followed the cases for an average of 46 mo, with the longest follow-up period being 114 mo, and even lasting until the patient was 25 years old. However, seven patients were lost during follow-up. It can be concluded that ERCP is an option to effectively treat PBM patients with biliary obstruction or pancreatitis. The clinical symptoms can be alleviated after biliary obstruction is treated by ERCP. The effective rate, defined as the percentage of patients remaining asymptomatic for long periods, was as high as 82.4%. However, there were still eight patients with at least one reoccurrence of pancreatitis, and a repeated ERCP was performed in five of them.
The overall incidence of biliary carcinoma with PBM is higher compared to the incidence within the general population. Therefore, prophylactic excision of the extrahepatic bile duct and hepaticojejunostomy are advised for the treatment of PBM[20,21]. In fact, even after corrective surgery for PBM, such patients continue to have a risk of residual bile duct cancer[21-23]. According to the follow-up results of the present study, no patients developed cholangiocarcinoma or gallbladder cancer. Further, considering that PBM patients usually become predisposed to develop biliary carcinoma as adults, it may be better to perform surgical resection on PBM patients when they are older. However, in the present study, there were 11 patients who underwent surgical resection after ERCP. 
Although the present study provides new information and long-term multicenter follow-up results regarding the application of ERCP on pediatric patients with symptomatic PBM, there are some potential limitations to this study, including its retrospective design. This study design might be underpowered for the detection of differences in outcomes between groups. Furthermore, these procedures were performed at three centers, which might have led to possible selection bias.
[bookmark: _Hlk8736978]Due to its minimal invasiveness and shorter operating duration, EST or biliary drainage by ERCP may be a promising and alternative treatment for symptomatic PBM, especially for children because they face more risks during surgical operations. On the other hand, preoperative ERCP before surgery may benefit PBM patients. At first, ERCP provides detailed information on the pancreaticobiliary systems, and this attributes to the reduction in the number of pancreatitis attacks among PBM patients. Moreover, it could help reduce the risk of malignancy after relieved biliary obstruction. In conclusion, ERCP can serve as a transitional step to definitive surgery for PBM patients. It can guarantee pancreaticobiliary drainage, relieve clinical symptoms, and is only associated with a low incidence of mild complications.

ARTICLE HIGHLIGHTS
Research background
Endoscopic retrograde cholangiopancreatography (ERCP) as an important technological innovation has been used in the field of biliary and pancreatic diseases in children. Pediatric patients with pancreaticobiliary maljunction (PBM) often experience some complications, such as obstructive jaundice or acute pancreatitis. ERCP can be used to improve drainage and resolve complications.

Research motivation
With continuous technical advancements, ERCP is not only regarded as a standard technique for diagnosing PBM but is also used to resolve complications. Nonetheless, there is limited research regarding the use of ERCP for the management of PBM, especially for pediatric patients.

Research objectives
The objective of this study was to retrospectively review the efficacy, safety, and long-term follow-up results of ERCP in symptomatic PBM.

Research methods
A multicenter, retrospective study was conducted on 75 pediatric patients who were diagnosed with PBM and underwent therapeutic ERCP at three endoscopy centers between January 2008 and March 2019. They were divided into four PBM groups based on the fluoroscopy in ERCP. Their clinical characteristics, specific ERCP procedures, adverse events, and long-term follow-up results were retrospectively reviewed. 

Research results
A total of 112 ERCPs were performed on the 75 children with symptomatic PBM. Clinical manifestations mainly included abdominal pain, vomiting, acholic stool, fever, acute pancreatitis, hyperbilirubinemia, and elevated liver enzymes. ERCP interventions included endoscopic sphincterotomy, endoscopic retrograde biliary or pancreatic drainage, stone extraction, etc. Procedure-related complications were observed in 12 patients and included post-ERCP pancreatitis (9/75, 12.0%), gastrointestinal bleeding (1/75, 1.3%), and infection (2/75, 2.7%). During a mean follow-up period of 46 mo, the overall effective rate of ERCP therapy was 82.4%, and ERCP therapy can alleviate the biliary obstruction and reduce the incidence of pancreatitis.

Research conclusions
As a safe and effective treatment option to relieve biliary or pancreatic obstruction in symptomatic PBM, ERCP is characterized by minor trauma, fewer complications, and repeatability. 

Research perspectives
Our findings further expanded the application scope of ERCP in biliopancreatic diseases. ERCP can serve as a transitional step to definitive surgery for PBM patients. It can guarantee pancreaticobiliary drainage, relieve clinical symptoms, and is only associated with a low incidence of mild complications. Future prospective studies are needed to investigate the effect of ERCP in patients with PBM to further support our findings.
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Table 1 Baseline characteristics of patients with pancreaticobiliary maljunction
	Characteristic
	n = 75

	Age, yr
	6 ± 3.4

	Sex, male:female
	23:52

	Symptoms, n (%)
	

	Abdominal pain
	62 (82.7)

	Vomiting
	35 (46.7)

	Acholic stool
	4 (5.3)

	Fever
	3 (4.0)

	Pancreatitis
	47 (62.7)

	Hyperbilirubinemia
	13 (17.3)

	Elevated liver enzymes
	22 (29.3)

	Accompanied diseases, n (%)
	

	Pancreas divisum
	7 (9.3)

	Papillary diverticulum
	4 (5.3)

	Diaphragmatic duodenal atresia
	2 (2.7)

	Choledochal cyst
	12 (16.0)

	Biliary dilatation
	46 (61.3)

	Extrahepatic bile duct stones
	44 (58.7)

	Pancreatic protein plugs
	18 (24.0)





Table 2 Clinical characteristics of and endoscopic retrograde cholangiopancreatography procedures used in four types of pancreaticobiliary maljunction
	
	Type A n = 28
	Type B n = 27
	Type C n = 16
	Type D
n = 4
	P-value

	Age, mean ± SD, yr
	5.7 ± 3.2
	6.6 ± 3.8
	5.2 ± 3.0
	6.5 ± 4.2
	0.398

	Symptoms, n (%) 
	
	
	
	
	

	Abdominal pain
	23 (82.1)
	23 (85.1)
	13 (81.2)
	3 (75.0)
	1.000

	Vomiting
	12 (44.4)
	13 (48.1)
	8 (50)
	2 (50.0)
	0.867

	Acholic stool
	3 (10.7)
	0 (0)
	0 (0)
	1 (25.0)
	0.175

	fever
	2 (7.1)
	1 (3.7)
	0 (0)
	0 (0)
	0.788

	Pancreatitis
	17 (60.7)
	12 (44.4)
	14 (87.5)
	4 (100)
	0.020

	Hyperbilirubinemia
	6 (21.4)
	2 (7.4)
	3 (18.8)
	2 (50.0)
	0.333

	Elevated liver enzymes
	12 (42.9)
	4 (14.8)
	3 (18.8)
	3 (75.0)
	0.058

	Findings of ERCP, n (%)
	
	
	
	
	

	Bile duct dilatation
	21 (75.0)
	13 (48.1)
	9 (56.2)
	3 (75.0)
	0.122

	Biliary stones
	24 (85.7)
	12 (44.4)
	6 (37.5)
	2 (50.0)
	0.001

	Pancreatic protein plugs
	1 (3.6)
	5 (18.5)
	11 (68.8)
	1 (25.0)
	<0.001

	Pancreatic duct stenosis or dilatation
	2 (7.1)
	3 (11.1)
	11 (68.8)
	1 (25.0)
	<0.001

	Procedures of ERCP, n (%)
	
	
	
	
	

	EPS 
	4 (14.2)
	6 (22.2)
	7 (43.8)
	2 (50.0)
	0.092

	EST 
	20 (71.4)
	14 (51.9)
	6 (36.5)
	2 (50.0)
	0.017

	ERBD 
	11 (39.3)
	3 (11.1)
	3 (18.8)
	0 (0)
	0.049

	ENBD 
	12 (42.9)
	13 (48.1)
	7 (43.8)
	1 (25.0)
	0.953

	EPBD 
	1 (3.6)
	1 (3.7)
	0 (0)
	0 (0)
	1.000

	ENPD 
	0 (0)
	0 (0)
	2 (12.5)
	1 (25.0)
	0.058

	ERPD 
	2 (7.1)
	3 (11.1)
	3 (18.8)
	0 (0)
	0.499

	Stone removal
	16 (57.1)
	11 (40.7)
	12 (75.0)
	1 (25.0)
	0.088

	Bougienage
	2 (7.1)
	1 (3.7)
	2 (12.5)
	0 (0)
	0.628


The P-value was the result of comparison between types A, B, and C. EPS: Endoscopic pancreatic sphincterotomy; EST: Endoscopic sphincterotomy; ERBD: Endoscopic retrograde biliary drainage; ENBD: Endoscopic nasobiliary drainage; EPBD: Endoscopic papillary balloon dilation; ENPD: Endoscopic nasopancreatic drainage; ERPD: Endoscopic retrograde pancreatic drainage; ERCP: Endoscopic retrograde cholangiopancreatography; SD: Standard deviation.



Table 3 Follow-up data of pancreaticobiliary maljunction pediatric patients after endoscopic retrograde cholangiopancreatography
	Follow-up details
	

	ERCP-related complications, n (%)
	n = 75

	Post-ERCP pancreatitis
	9 (12.0)

	Infection
	2 (2.7)

	Hemorrhage
	1 (1.3)

	Periampular perforation
	0 (0)

	Hospital stay, (mean ± SD), d
	6 ± 4.1

	Follow-up results1
	

	Loss to follow-up, n (%)
	7 (9.3)

	Follow-up period, mean (range), mo
	46 (2-134)
n = 68

	Effective rate, n (%)
	56 (82.4)

	Patients who underwent further ERCP therapy, n (%)
	5 (7.4)

	Patients who underwent the episode of pancreatitis again, n (%)
	8 (11.8)

	Patients who underwent radical surgery, n (%)
	11 (16.2)

	Patients who underwent cholangitis, n (%)
	2 (2.9)


1The seven patients who were lost to follow-up were excluded in the statistical analyses. ERCP: Endoscopic retrograde cholangiopancreatography; SD: Standard deviation.
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Figure 1 Fluoroscopy images of four pancreaticobiliary maljunction types. A: Type A (stenotic type). The stenotic segment of the distal common bile duct joins the common channel, with the dilatation of the common bile duct; B: Type B (non-stenotic type). The distal common bile duct without any stenotic segment smoothly joins the common channel; C: Type C (dilated channel type). The common channel is dilated, the narrow segment of the distal common bile duct joins the common channel, and abrupt dilatation of the common channel is seen; D: Type D (complex type). Complicated union of the pancreaticobiliary ductal system occurs as follows: Pancreaticobiliary maljunction is associated with annular pancreas, pancreatic divisum, or other duct system complications.
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