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Abstract

BACKGROUND

This study evaluated the safety and effectiveness of endoscopic retrograde
cholangiopancreatography (ERCP) in pediatric patients with biliary and pancreatic
diseases. A retrospective analysis was conducted on 57 ERCP procedures performed in
41 children, primarily for treating pancreatic diseases. The overall success rate was
91.2%, with no major complications observed. Post-ERCP pancreatitis occurred in 8.8%
of cases. Follow-up examinations over one year showed no recurrence of biliary or
pancreatic diseases. Notably, endoscopic treatment led to a significant increase in body
mass index. These findings demonstrate the valuable role of ERCP in managing such

conditions.

AIM
The safety and efficacy of endoscopic retrograde cholangiopancreatography were

evaluated for the management of biliary and pancreatic diseases in pediatric patients.

METHODS




We conducted a retrospective analysis of data from children aged 1-18 years who
underwent ERCP for biliary and pancreatic diseases at Beijing Children’s Hospital
between January 2021 and December 2022. The collected data included procedure time,

endoscopic treatment, success rate, and postoperative complications.

RESULTS

Forty-one children underwent 57 ERCP procedures, including 14 with biliary duct
disease and 27 with pancreatic disease. The mean age of the patients was 7.48 + 3.48
years. Biliary duct-related treatments were performed 18 times, and pancreatic disease
treatments were performed 39 times. ERCP was primarily used to treat pediatric
pancreatic diseases (68.4% [39/57] of the procedures). The overall success rate was
91.2% (52/57 patients). Post-ERCP pancreatitis was noted in five patients (8.8%, 5/57),
and no instances of bleeding, perforation, or cholangitis were observed. The patients
were followed up for over one year, and no recurrence of biliary or pancreatic diseases
was detected. Importantly, body mass index significantly increased after endoscopic

treatment compared to that before treatment (P = 0.001).

CONCLUSION
The high success rate and lack of major complications support the valuable role of
ERCP in the management of pediatric biliary and pancreatic diseases in the pediatric

population.
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Core Tip: We evaluated the safety and efficacy of endoscopic retrograde
cholangiopancreatography (ERCP) in pediatric patients with biliary and pancreatic
diseases. In total, 57 ERCP procedures were performed in 41 children, primarily for the
treatment of pancreatic diseases. The overall success rate was 91.2% with no instances of
bleeding, perforation, or cholangitis. Post-ERCP pancreatitis occurred in 8.8% of the
cases. The patients were followed up for over one year, and no recurrence of biliary or
pancreatic diseases was detected. Importantly, endoscopic treatment significantly
increased body mass index. These findings highlighted the valuable role of ERCP in

managing these conditions.

INTRODUCTION

The study indicated that ERCP may be a safe and effective diagnostic and therapeutic
approach for pediatric biliary and pancreatic diseases. The spectrum of the disease
which was the indication of the ERCP of the adult is different from the children. The
disease of the children was mainly the pancreatic disease, rather than the biliary tract
disease. This also made the ERCP surgery more difficult in children. However, further
prospective studies are required to determine the efficacy and safety of ERCP in

pediatric patients.

MATERIALS AND METHODS

The majority of ERCP experience in pediatric patients is gained by treating adult
patients(!011], Research on this technique in specialized pediatric hospitals is scarce. In
this retrospective study, we shared our experience of performing ERCP in pediatric
patients at specialized pediatric hospitals in China. The endoscopic procedures were
performed by skilled pediatricians who closely monitored the patients throughout the
procedure. We performed ERCP 18 and 39 times in patients with biliary duct and
pancreatic diseases, respectively, and achieved an overall success rate of 91.2%
(52/57 patients). Remarkably, we found no severe postoperative complications or

instances of biliary or pancreatic disease recurrence during the 1-year follow-up period.




Furthermore, the improvement in BMI after the procedure indicated the effectiveness of
ERCP in treating biliary and pancreatic diseases.

In this study, ERCP was performed 57 times in a cohort of 41 children with a mean
age of 7.48 £ 0.48 years. The current study suggested no strict age limitation for children
undergoing ERCPI'2. Weng et al. reported that ERCP is safe for infants aged 6 mo to 1
yearl13l,

The success of ERCP in pediatric patients is affected by several factors, such as age,
type of biliary or pancreatic disease, instrument and accessory selection, and depth of
anesthesia. Various challenges arise due to the limited tolerance, low cooperation, and
delicate digestive tracts of children; therefore, ERCP requires skilled operators and
specialized instruments. In addition, in pediatric patients, procedures are performed
under anesthesial'4l. In this study, general anesthesia was administered to all the
children because of their underlying conditions and poor general health.
Anesthesiologists from our hospital assisted with the entire procedure to ensure smooth
completion and operational safety. Some studies have suggested that pediatric
duodenoscopy using a duodenoscope with a smaller diameter should be the preferred
option for children weighing less than 10 kg, while larger duodenoscopes designed for
adults can be used for children weighing > 10 kgl'®l. In our study, the success rate of the
procedure was 91.2%, which is slightly lower than the previously reported rate of
98.3%M16l, and can be attributed to the limited number of enrolled patients and the
diversity of pancreatic diseases. Furthermore, the success rate of intubation is lower in
pancreatic diseases than in biliary diseases!!6l.

PEP is a common complication that occurs in approximately 3-14.7% of ERCP
cases(>'718], PEP is associated with intrapancreatic procedures, such as difficult nipple
intubation, pre-cut sphincterotomy, pancreatic duct sphincterotomy, contrast agent
injection into the pancreatic duct, and balloon dilation of the bile duct®2l. A
retrospective study involving 313 pediatric patients reported that pancreatic duct
injection, papilla, and pancreatic duct sphincterotomy were risk factors for PEP,

whereas a history of chronic pancreatitis was a protective factor against PEP[2l. In the




present study, the incidence of PEP was 8.7% (5/57). Other children exhibited increased
amylase levels; however, these levels were within three times the normal ranges. This
can be attributed to the impaired function of the pancreatic cells in chronic pancreatitis.
The protective effects of chronic pancreatitis against PEP are associated with pancreatic
atrophy and decreased enzyme activity(Zl.

This study had several limitations. This was a single-center study with a relatively small
cohort and a short follow-up period. Therefore, the results may be subject to bias due to
the limited number of patients. Furthermore, this study has inherent limitations since it

was a retrospective study.

RESULTS

General information

A total of 41 children, comprising 17 boys and 24 girls, with biliary or pancreatic disease
were enrolled in the study. The mean age was 7.48 + 3.48 years. A total of 57 ERCP were
performed. Among the 14 patients with biliary disease, there were six who had bile
duct stones, three with abnormal pancreaticobiliary confluence, two with biliary
stricture, and three with biliary fistula (Table 1). The biliary stones comprised sediment-
like stones (8 patients) and hard lump stones (one patient). Endoscopic treatments for
biliary disease included biliary stent placement (eight procedures), biliary stone
extraction (nine procedures), biliary balloon dilation (two procedures), and biliary duct
sphincterotomy (two procedures).

A total of 27 children exhibited pancreatic disease, including 16 with chronic
pancreatitis, one with a pseudocyst resulting from acute pancreatitis, four with
pancreatic fistula associated with systemic lupus erythematosus (SLE) and acute
lymphoblastic leukemia (ALL), two with pancreatic fistula resulting from the
procedure, and one with pancreatic duct stricture resulting from ulcerative colitis (UC)
(Table 2). Endoscopic treatments for pancreatic disease included pancreatic stent
placement (39 procedures), pancreatic stone extraction (23 procedures), and pancreatic

duct sphincterotomy (six procedures).




Some cases of the ERCP are shown in Figure 1.

The success rate and the related disease

Eighteen procedures were performed for biliary disease and 39 for pancreatic
disease. The overall success rate was 91.2% (52/57 patients). The success rate was 94.4%
in the patients with biliary disease (17/18). Two patients underwent multiple bile stone
procedures, including one with an abnormal pancreaticobiliary confluence. One patient
required three procedures because of the presence of a bile fistula, which resulted from
an abdominal surgery that was performed to change the stent. The only unsuccessful
case involved a bile duct stricture resulting from duodenal surgery.

Two patients underwent four procedures for pancreatic disease, including those for
pancreatic fistulas and pseudocysts resulting from SLE and chronic pancreatitis with
CFTR mutation. In total, nine patients underwent two procedures, including those for
chronic pancreatitis (three cases), pancreatic fistula and pseudocyst resulting from SLE
(one case), and ALL (one case). The success rate was 89.7% (35/39 patients). There were
four cases of unsuccessful procedures, including those for pancreatic pleural fistula
resulting from chronic pancreatitis (two cases), pancreatic duct stricture resulting from
UC (one case), and pancreatic fistula resulting from trauma (one case). The success rates

of the biliary and pancreatic procedures were not significantly different (P > 0.05).

The complication of ERCP

The procedure-associated complications included PEP, hemorrhage, perforation,
and infection. In total, five cases of PEP (8.87%, 5/57) without hemorrhage, perforation,
or infection were present. Approximately 30 patients experienced postoperative
hyperamylasemia that was successfully treated symptomatically. The complication
rates among patients with biliary and pancreatic diseases were 5.56% (1/18) and 10.2%
(4/39), respectively, with no significant difference (P > 0.05). Among the five children
with postoperative pancreatitis, one had bile duct stricture resulting from duodenal

surgery, one had pancreatic pleural fistula, one had chronic abdominal pain that did not




improve significantly after pancreatic duct stent placement, one had recurrent episodes
of chronic pancreatitis resulting from pancreatic pleural fistula, pancreatic head
pancreatic duct stenosis, and failed ERCP intubation, and one had pancreatic fistula due

to acute lymphoblastic leukemia.

Follow-up data

Five children were followed up for more than one year. Stent replacement was
performed 2-4 times at an interval of 3 to 12 mo. Data on disease recurrence, weight,
and height were collected, and no disease recurrence was observed among children
who underwent successful procedures. Furthermore, the mean preoperative BMI (13.2 +
1.13) kg/m? significantly differed from the postoperative BMI (15.3 + 1.32) kg/m? (P =
0.001).

DISCUSSION
Study design and patients
Data from children who underwent ERCP for biliary and pancreatic diseases at the
Beijing Children’s Hospital between January 2021 and December 2022 were
retrospectively analyzed. The inclusion criteria were as follows: (1) children aged 1-18
years and weighing >10 kg and (2) confirmed diagnosis of biliary and pancreatic
diseases using ultrasound, computed tomography (CT), or magnetic resonance
cholangiopancreatography (MRCP).

This study was approved by the Ethics Committee of Beijing Children’s Hospital,
and the requirement for informed consent from the patients was waived owing to the
retrospective nature of the study. All procedures followed the ethical standards

outlined in the Declaration of Helsinki, as revised in Brazil in 2013.

ERCP procedure
Before the procedure, the patients fasted for 6 h and received active rehydration

support. Preoperative assessments included routine blood examinations, biochemical




tests, coagulation profiles, abdominal ultrasound, CT, or MRCP. Based on these results,
the patients were preliminarily diagnosed with bile duct and/or pancreatic disease.

ERCP was performed using equipment from Olympus, Japan, including a T-JF260
electronic duodenoscope, radiography catheter, guidewire, incision knife, stone basket
support, and balloon (Cook Company and Boston Company). General anesthesia with
tracheal intubation was administered to all children. For procedures lasting > 1 h,
indwelling catheterization was performed, considering the patient's age and
preoperative condition. Anesthesiologists continuously monitored heart rate,
respiratory rate, and pulse oxygen saturation throughout the procedure.

Experienced endoscopists performed all endoscopic procedures using routine adult
duodenoscopy. Various interventions have been performed after successful selective
intubation, including endoscopic sphincterotomy, pancreatic duct sphincterotomy,
nipple-balloon dilatation, net basket/balloon lithotomy, endoscopic nasobiliary
drainage, endoscopic nasopancreatic drainage, endoscopic retrograde biliary drainage,
and endoscopic retrograde pancreatic drainage. Radiation protection measures have
been implemented to safeguard the thyroid, thymus, breasts, and reproductive systems.
Pressure ulcer prevention nursing care was provided.

Following ERCP, all patients were hospitalized for observation of potential post-
ERCP complications. At 3 and 24 h after the procedure, serum amylase levels were
evaluated to monitor dynamic changes. Complications including post-ERCP
pancreatitis (PEP), bleeding, perforation, and cholangitis were defined based on the

literaturel8l,

Data collection

Patient demographics, preoperative symptoms, ERCP completion, consumable
data, postoperative complications, and follow-up data were extracted from the FUTang
Updating medical REcords (FUTURE) Database. Detailed information regarding the

data cleaning process has been reported previously [°].




Statistical analysis @
Data were analyzed using SPSS version 20.0 software. ormally distributed continuous
data were presented as mean * standard deviation and were compared using the t-test.
The success rate of the procedure and the incidence of complications in the biliary and

pancreatic regions were calculated using the chi-square test. Statistical significance was

set at P < 0.05.

CONCLUSION

Endoscopic retrograde cholangiopancreatography (ERCP) is a widely used procedure
that combines radiography and upper gastrointestinal (GI) endoscopy to diagnose and
treat disorders affecting the bile and pancreatic ducts in adults. Over time, it has
evolved from a diagnostic tool to a predominantly therapeutic intervention and is
considered a technically demanding and high-risk procedure for GI endoscopylll
Recent advances in duodenoscopic design and techniques have extended the
application of ERCP to the diagnosis and treatment of biliary and pancreatic diseases in
pediatric patientsl2?l. However, concerns remain regarding the effectiveness, safety, and
qualifications of pediatric ERCP examiners.

Recent retrospective studies have revealed that ERCP has comparable efficacy and
safety profiles in infants, children, and adolescents. For example, a study by Asenov et
al. in 2019 reported that patients aged 6-17 years underwent ERCP between 1994 and
2014 and concluded that ERCP is valuable for diagnosing and treating
pancreaticobiliary disorders in the pediatric population/*. Similarly, a two-center
retrospective study by Mahesh et al. in 2022 evaluated ERCP outcomes in children aged
<15 years over the past three years, reporting excellent success and safety outcomes
when performed by experienced endoscopistsl®. A Portuguese study reported similar
conclusions after evaluating the outcomes of children aged <18 years who were
admitted to a tertiary referral hospital between January 1994 and_June 202204, Keil et
al. conducted 856 ERCP procedures in 626 pediatric patients with biliopancreatic
disorders at University Hospital Motol, Prague between January 1999 and January 2018,




with 59% of the procedures being therapeutic and 41% diagnosticl®l. Studies have also
revealed comparable outcomes between adults and children, although with varying
success rates’l. However, limited research has focused on the use of this technology in
specialized pediatric hospitals. Therefore, this retrospective study aimed to assess the
safety and efficacy of ERCP in the diagnosis and treatment of biliary and pancreatic

diseases in the pediatric population.

ARTICLE HIGHLIGHTS

Research background

+ADw-html+AD4APA-p+AD4-The research findings provide important perspectives
for future research on endoscopic retrograde cholangiopancreatography (ERCP) in
pediatric patients with biliary and pancreatic diseases. Areas of focus include
conducting long-term follow-up studies to assess durability and recurrence rates,
comparative studies to compare ERCP with other treatments, investigating risk factors
for post-ERCP pancreatitis, assessing the impact on quality of life, and conducting cost-
effectiveness analyses. By addressing these research perspectives, further advancements
can be made in optimizing the use of ERCP, improving outcomes, and guiding clinical

decision-making in managing pediatric biliary and pancreatic diseases.+ADw-

/p+ADA4APA-/html+AD4-

Research motivation

This study demonstrates that endoscopic retrograde cholangiopancreatography (ERCP)
is both safe and effective for managing biliary and pancreatic diseases in pediatric
patients. Among the 57 ERCP procedures performed in 41 children, a high success rate
of 91.2% was achieved, with no major complications observed such as bleeding,
perforation, or cholangitis. Post-ERCP pancreatitis occurred in 8.8% of cases, indicating
a potential risk associated with the procedure. However, over a follow-up period of one
year, no recurrences of biliary or pancreatic diseases were detected. Importantly,

endoscopic treatment led to a significant increase in body mass index, highlighting its




positive impact on nutritional status in pediatric patients. These findings support the
valuable role of ERCP in effectively managing pediatric biliary and pancreatic diseases,

thereby providing important insights for clinical practice and decision-making,.

Research objectives

The research findings from this study evaluating endoscopic retrograde
cholangiopancreatography (ERCP) in pediatric patients with biliary and pancreatic
diseases indicate its safety and effectiveness. Among the 57 ERCP procedures
performed in 41 children, the overall success rate was 91.2% with no major
complications observed. Post-ERCP pancreatitis occurred in 8.8% of cases. Over a one-
year follow-up period, there were no recurrences of biliary or pancreatic diseases.
Notably, endoscopic treatment resulted in a significant increase in body mass index,
highlighting its potential positive impact on nutritional status. These results affirm the
valuable role of ERCP in managing pediatric biliary and pancreatic diseases,

emphasizing its efficacy and favorable outcomes in this patient population.

Research methods

+ADw-html+AD4APA-p+AD4-In this study, a retrospective analysis was conducted to
evaluate  the  safety and  effectiveness of endoscopic  retrograde
cholangiopancreatography (ERCP) in pediatric patients with biliary and pancreatic
diseases. Data from 41 children who underwent 57 ERCP procedures at Beijing
Children's Hospital were analyzed. The study assessed the success rate of ERCP
procedures, occurrence of major complications, incidence of post-ERCP pancreatitis,
recurrence of biliary or pancreatic diseases during follow-up, and changes in body mass
index. The findings revealed a high overall success rate of 91.2+ACU- with no major
complications observed. Post-ERCP pancreatitis occurred in 8.8+ACU- of cases. Follow-
up examinations over one year showed no disease recurrence. Notably, endoscopic
treatment led to a significant increase in body mass index.+ACY-nbsp+ADsAPA-
/p+AD4APA-/html+AD4-




Research results

+ADw-html+AD4APA-p+AD4-The main objectives of this study were to evaluate the
safety and efficacy of endoscopic retrograde cholangiopancreatography (ERCP) in
pediatric patients with biliary and pancreatic diseases. These objectives included
assessing the success rate of ERCP procedures, determining the occurrence of major
complications, investigating post-ERCP pancreatitis incidence, monitoring disease
recurrence during follow-up examinations, exploring the impact on body mass index,
and evaluating the overall effectiveness of ERCP as a management strategy. By
addressing these objectives, the study aimed to provide valuable insights into the role

of ERCP in managing pediatric biliary and pancreatic diseases, contributing to

improved patient care and treatment outcomes.+ADw-/p+AD4APA-/html+AD4-

Research conclusions

+ADw-html+AD4APA-p+AD4-The management of biliary and pancreatic diseases in
pediatric patients presents unique challenges, and there is a lack of research on the
effectiveness of endoscopic retrﬁrade cholangiopancreatography (ERCP) specifically in
this population. Therefore, this study aimed to evaluate the safety and efficacy of ERCP
in pediatric patients with these conditions. Through a retrospective analysis of ERCP
procedures performed at Beijing Children's Hospital, important insights were gained
regarding the success rate, postoperative complications, and long-term outcomes of
ERCP in this patient group. These findings provide valuable groundwork for further
research and optimization of treatment strategies for pediatric biliary and pancreatic
diseases, enhancing the care provided to this vulnerable population.+ADw-

/p+AD4APA-/html+AD4-

Research perspectives
This study assessed the safety and effectiveness of endoscopic retrograde

cholangiopancreatography (ERCP) in pediatric patients with biliary and pancreatic




diseases. A total of 57 ERCP procedures were performed on 41 children, primarily
targeting pancreatic diseases. The overall success rate was 91.2%, with no occurrences
of bleeding, perforation, or cholangitis. Post-ERCP pancreatitis affected 8.8% of cases.
Follow-up examinations spanning one year revealed no recurrence of biliary or
pancreatic diseases. Notably, endoscopic treatment led to a significant increase in body
mass index. These findings underscore the valuable role of ERCP in managing such

conditions.
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