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Abstract
Objectives: Paucity of data and concerns about potential lower effectiveness
and more adverse events limit the use of endoscopic retrograde cholan-
giopancreatography (ERCP) and endoscopic cystogastrostomy in younger
children even in high-volume centers.We retrospectively analyzed indications,
success rates, and adverse events of all the children (<18 years) who under-
went ERCP and endoscopic cystogastrostomy between January 2010 to May
2024 at our center.
Methods: Data, including patient demographics, indications for the pro-
cedure, technical details, and adverse events, were collected from our
prospectively kept database and compared according to age groups (<1 year,
1–5 years, 5–10 years, and 10–18 years).
Results: A total of 286 ERCP (273 therapeutic and 13 diagnostic) and 57
endoscopic cystogastrostomy were performed in 222 (138 boys) and 55
children (32 boys), respectively, during the study period with 20% ERCP
procedures in under-five children. In children <5 years, the majority of the
ERCPs were for biliary diseases (87%), while pancreatic duct procedures
(39.5%) were done in higher numbers in children >5 years. For biliary ERCP,
choledochal cyst (15, 33%) was the most common etiology in under-five chil-
dren and choledocholithiasis (60,34%) in children >5 years.Cannulation and
technical success rates were 95% and 92%, respectively with no significant
difference across age groups. Adverse events were noted in 36 (16%) with
post-ERCP pancreatitis (8%) being the most common. All adverse events
were managed conservatively with no mortality.
Conclusion: ERCP can safely be performed in all children, including those
under five with various hepato-pancreato-biliary diseases with high technical
success rates.
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INTRODUCTION

Endoscopic retrograde cholangiopancreatography
(ERCP) has made quantum leaps in technique and
clinical application since its introduction in 1968.1 It has
evolved from diagnostic purpose to primarily a thera-
peutic procedure, and is currently a well-established
method for the treatment of hepatobiliary and pancre-
atic diseases in adults. Although, Dr. J Waye reported
a case of ERCP in an infant way back in 1976,2 its
role in the pediatric population has expanded gradu-
ally over time.3–6 However, most studies on ERCP in
the pediatric population included older children from
developed countries with limited reports from low-
and middle-income countries.7–12 The feasibility, utility,
and safety of ERCP in younger children, especially in
the under-five age group has not been highlighted so
far. We, therefore, aimed to evaluate the indications,
utility, and safety of ERCP in under-five children with
hepato-pancreato-biliary disorders.

METHODS

Study populations

Prospectively kept a database of all the children
aged <18 years of age, who underwent ERCP due
to various hepato-pancreatico-biliary disorders between
January 2010 and May 2024 in our center was analyzed
retrospectively. Data, including patient demographics,
indications, and technical details of the procedure and
adverse events if any, were retrieved from our electronic
database (hospital information system) and manual
records. The data were compared according to age
groups of children (<1 year, 1–5 years, 5–10 years, and
10–18 years).

Procedure and equipment

All the procedures were done on an inpatient basis
after taking informed written consent from either par-
ent. All procedures were performed by experienced
pediatric gastroenterologists (more than 5 years of
experience performing ERCP,and endoscopic cystogas-
trostomy) under moderate sedation by midazolam and
ketamine in the endoscopy suite under fluoroscopic con-
trol (Axiom Iconos R 200; Siemens). A standard adult
duodenoscope (Olympus TJF 160VR; Olympus) with
an outer diameter of 13.5 mm and a working chan-
nel diameter of 4.2 mm was used for all procedures
in children >12.5 kg. In smaller children (1–3 years)
with a body weight <12.5 kg, a diagnostic duodeno-
scope (Olympus JF-140R) with an outer diameter of
11 mm and working channel diameter of 3.2 mm and for
infants with suspected biliary atresia,pediatric duodeno-

scope (PJF-160R; Olympus) with an outer diameter of
7.5 mm and working channel diameter of 2 mm were
used. Endoscopic cystogastrostomy was done using
the standard technique with an adult duodenoscope.
The techniques and accessories used were similar to
those routinely used in adult patients. Pancreatic duct
stones of >5 mm were first fragmented with extra-
corporeal shock wave lithotripsy (ESWL) followed by
endoscopic removal.13 All the patients were hydrated
with intravenous fluids during and after the procedure,
and rectal non-steroidal anti-inflammatory drugs were
administered 1 h prior to the procedure to patients
deemed to be at high risk of post-ERCP pancreatitis
(PEP).14 Radiation exposure was kept to a minimum by
limiting fluoroscopy time. The patients were observed
for 24 h or longer after the ERCP for assessment of
any adverse events as an inpatient. If the child devel-
oped pain abdomen any time after the procedure, they
were evaluated for the cause of pain and started on
symptomatic treatment (nil per orally, intravenous fluids,
and analgesics). Adverse events were defined accord-
ing to the criteria developed by the American Society of
Gastrointestinal Endoscopy.15 Adverse events such as
PEP were defined as new or worsened abdominal pain
for more than 24 h after endoscopy with raised serum
amylase or lipase levels to >3 times of upper limit of
normal which required prolongation of planned hospi-
talization for more than 2 days.16 The clinical severity of
PEP was classified as per the revised Atlanta classifi-
cation,2012.17 All adverse events were managed as per
standard protocol.

Outcomes parameters

Endoscopic retrograde
cholangiopancreatography

Cannulation success was defined as successful deep
cannulation of the desired duct, whereas technical suc-
cess was defined as successful deep cannulation along
with completion of the planned therapeutic procedure.

Endoscopic cystogastrostomy

Cannulation success rate was defined as cannulation
and passing of guidewire into cyst cavity while technical
success rate was defined as completion of the planned
therapeutic procedure.

Ethics

The study was performed in a manner to conform with
the Helsinki Declaration of 1975,as revised in 2000 and
2008, concerning Human and Animal Rights. Informed
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TABLE 1 Indications of endoscopic retrograde cholangiopancreatography (ERCP) procedures in children across various age groups.

Indications
<1 year
n (%)

1–5 years
n (%)

5–10 years
n (%)

10–18 years
n (%)

All age groups
n (%) p-value

Total patients 5 (2) 40 (18) 45 (20) 132 (60) 222 0.063

Median age in years, (IQR) 0.3 (0.3–0.4) 3.1 (2–4.7) 7 (5.8–9) 13.5 (12–15) 9.4 years (IQR
4–13.75)

–

Gender, Male 3 (60%) 30 (53%) 34 (55%) 71 (44%) 138 (62%) 0.62

Median body weight in kg (IQR) 4 (3.5–4.3) 12.6 (11–14.5) 23.8 (20–27.5) 38.5 (32–43) 34.5 (19–40.5) –

Total procedures 5 (1.7) 57 (20) 62 (21.7) 162 (56.6) 286 0.061

Indications

• Biliary duct procedures 5 (100) 34 (85) 25 (55) 82 (62) 146 (66) 0.04

Therapeutic

Isolated choledocholithiasis 0 (0) 8 (23.5) 10 (40) 50 (60) 68 (46.5) 0.043

Choledochal cyst 0 (0) 15 (44) 4 (16) 2 (2.3) 21 (14) 0.004

Biliary ascariasis 0 (0) 1 (3) 0 (0) 0 (0) 1 (0.7) 0.067

Bile duct leak* 0 (0) 4 (12) 2 (8) 2 (2.3) 8 (5.4) 0.42

common bile duct stricture 0 (0) 2 (6) 1 (4) 16 (19) 19 (13) 0.054

Liver abscess with common
bile duct fistula

0 (0) 1 (3) 2 (8) 4 (4.8) 7 (4.8) 0.07

Biliary pancreatitis 0 (0) 3 (9) 1 (4) 5 (6) 9 (6) 0.72

Diagnostic

Suspected biliary atresia 5 (100) 0 (0) 0 (0) 0 (0) 5 (3.4) –

Sclerosing cholangitis 0 (0) 0 (0) 5 (20) 3 (3.5) 8 (5.5) 0.12

• Pancreatic duct procedures 0 6 (15) 20 (44) 50 (38) 76 (34) 0.03

Chronic pancreatitis with MPD
stricture

0 5(84) 17 (85) 42 (84) 64 (84) 0.65

Pancreatic duct leak
(post-trauma)

0 1(16) 3 (15) 8 (16) 12 (16) 0.87

All the procedural outcomes were analyzed based on based on patient-based numbers.
#p-value is calculated for particular therapeutic procedures across age groups 1–5, 5–10, and 10–18 years as a very less number of procedures done in children <1
year.
Abbreviations: kg, kilogram; IQR, interquartile range.
*(Post-traumatic 6 and post-cholecystectomy 7).
**WON: walled-off necrosis.

consent was obtained from either parent before all pro-
cedures. Institutional ethical clearance was taken from
the institutional ethical board (IEC 2024-163-IP-EXP-
60).

Statistical analysis

IBM-SPSS statistical software version 22 (SPSS) was
used to perform the statistical analysis. A p-value
of <0.05 was considered statistically significant. Contin-
uous variables are expressed as median with interquar-
tile range (IQR) and discrete variables as proportions.
Comparisons of continuous variables between two
groups were performed using the independent t-test and
Mann–Whitney U-test as per normality of data distribu-
tion. Paired t-test was used to compare two variables
within the group.Variables with skewed distribution were
compared using the Kruskal–Wallis test followed by the
Mann–Whitney test with adjusted p-values.

RESULTS

A total of 286 ERCP (273 therapeutic and 13 diagnostic)
and 57 endoscopic cystogastrostomy were performed
on 222 (138 boys) and 55 children (32 boys) respectively
at our center between January 2010 and May 2024.
Among those undergoing ERCP, 45 (20%) were under-
five children while among those undergoing endoscopic
cystogastrostomy, five (9%) were under-five children.

The median age of 222 children undergoing ERCP
was 9.4 years (IQR: 4.00–13.75) with a range from
3 months to 17 years. Out of these 286 ERCP pro-
cedures, 62 (20%) were performed in 45 under-five
children; 57 (92%) were therapeutic and five (8%) diag-
nostic (Table 1). Overall, 38 (14%) children underwent
more than one session of ERCP and 13 of them
aged less than 5 years. Age group-wise distribution of
patients and indications of ERCP are summarized in
Table 1 and Figure 1. The number of children undergo-
ing ERCP procedures increased with age.Overall,biliary
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F IGURE 1 Age group-wise distribution of all endoscopic
retrograde cholangiopancreatography (ERCP) procedures.

diseases (146, 66%) were the most common indica-
tion for ERCP, followed by pancreatic duct disorders (76,
34%). In infants,all the ERCP procedures were diagnos-
tic to exclude biliary atresia while in children older than
one year of age, the majority of the procedures were
therapeutic (98% vs. diagnostic 2%, p < 0.001).

In children younger than five years, the majority
of the ERCP procedures were for biliary diseases
(85%), while in older children, pancreatic duct proce-
dures (39.5%) were done more frequently (Table 1 and
Figure 1). Among the biliary diseases, choledochal cyst
(37.5%) was the commonest etiology, followed by chole-
docholithiasis (20%), and bile leak (10%) in children
between 1 and 5 years. On the contrary, among the
children of 5–10 and 10–18 years age groups, chole-
docholithiasis (40% and 60%, respectively) was the
commonest etiology, with a choledochal cyst in a minor-
ity (16% and 2.3%, respectively) of patients (Table 1).
Among the pancreatic duct procedures, chronic pan-
creatitis with pancreatic duct stricture (84%) was the
most common indication, followed by post-traumatic
pancreatic duct leak (16%; Table 1).

Details of all the therapeutic interventions are summa-
rized in Table 2. Among the biliary procedures, sphinc-
terotomy was the most common procedure, followed by
balloon sweeping,stent placement,and stone extraction.
Among the pancreatic duct procedures, sphincterotomy
was again the most common procedure, followed by bal-
loon dilatation, stent placement, and stone extraction.
The frequency of the procedures was similar in children
below and above five years.

Among 222 children undergoing ERCP, cannulation
and technical success rates were 210 (94.5%) and 204
(92%), respectively. The cannulation and technical suc-
cess rates of all the ERCP procedures were comparable
in all age groups (Table 2 and Figure 2).

Among the ERCP procedures, a total of 36 (16%)
adverse events occurred with no mortality (Table 3).
None of the infants had any procedure-related adverse
events. Age-group-wise distribution of adverse events
is depicted in Figure 2. Adverse event rates were com-

F IGURE 2 Age-group-wise cannulation and technical success
rate of all endoscopic retrograde cholangiopancreatography (ERCP)
procedures.

parable across all age groups (p = 0.52). PEP (18,
8%) was the most common adverse event, followed
by post-sphincterotomy bleeding (12, 5.4%, 10 minor,
two major). The majority (15, 83%) of cases of PEP
were mild while three (17%) were moderately severe
with two requiring percutaneous drainage. Among the
10 children with minor post-sphincterotomy bleeding, 8
stopped spontaneously while the remaining two cases
were managed with injection adrenaline (1:10,000 dilu-
tion). In the two cases of major bleeding, hemostasis
was achieved using ‘Coagrasper Hemostatic Forceps’
(Olympus Inc.) using the electrosurgical unit ERBE VIO
300D (setting, SOFT COAG mode; effect, 5; max watts,
60; ERBE).

The indications, procedural details, and adverse
events of endoscopic cystogastrostomy are summa-
rized in Table 4. The commonest indication of endo-
scopic cystogastrostomy was acute pancreatitis with
fluid collection (87.5%; pseudocyst 53%, walled-off
necrosis 34.5%) while seven (12.5%) cases were per-
formed in children with chronic pancreatitis with pseudo-
cyst. The cannulation and technical success rates were
both 96%. There were two adverse events (3.5%), one
minor bleeding (managed conservatively), and another
internal stent migration in the pseudocyst cavity. In the
case of internal migration of double pigtail plastic stent
into the pancreatic pseudocyst, the stent was retrieved
endoscopically with rat-tooth forceps after dilating the
same fistulous tract of cystogastrostomy.

DISCUSSION

In one of the largest series of ERCP in children, we
have shown that ERCP can be effectively and safely
performed even in the under-five children, using stan-
dard adult endoscopes and accessories by pediatric
gastroenterologists with high cannulation (95%) and
technical success rates (92%) and acceptable adverse
event rate (16%).
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TABLE 2 Therapeutic interventions done in all endoscopic retrograde cholangiopancreatography (ERCP) procedures.

Therapeutic procedures
<1 year
n (%)

1–5 years
n (%)

5–10 years
n (%)

10–18 years
n (%)

All age groups,
n (%) p-value#

Total patients 5 40 45 132 222 –

Total procedures 5 57 62 162 286 –

Canulation success rate 5 (100) 36 (90) 42 (93) 127 (96) 210 (94.5) 0.68

Technical success rate 5 (100) 35 (87.5) 40 (89) 124 (94%) 204 (92) 0.63

Biliary procedures 5 34 25 82 146

Conventional sphincterotomy 5 (100) 28 (82) 18 (72) 50 (61) 101 (69) 0.87

Pre-cut sphincterotomy 0 (0) 1 (3) 1 (4) 2 (2.5) 4 (2.7) 0.37

Balloon dilatation 0 (0) 4 (12) 4 (16) 18 (22) 26 (18) 0.35

Cholangiogram 5 (100) 25 (73.5) 21 (84) 55 (67) 106 (72.6) 0.67

Balloon sweeping 0 (0) 27 (79) 19 (76) 21 (25) 67 (46) 0.072

Plastic stent placement

5 Fr 0 (0) 4 (12) 1 (4) 0 (0) 5 (3.5) 0.17

7 Fr 0 (0) 24 (70) 16 (64) 42 (51) 82 (56) 0.72

10 Fr 0 (0) 0 (0) 0 (0) 11 (13) 11 (7.5) 0.15

Stent removal 0 (0) 9 (26.5) 5 (2) 24 (30) 38 (26) 0.82

Pancreatic duct procedures 0 6 20 50 76

Conventional sphincterotomy 0 (0) 6 (100) 15 (75) 38 (76) 59 (77.6) 0.13

Pre-cut sphincterotomy 0 (0) 0 (0) 0 (0) 2 (4) 2 (2.5) 0.067

Major papilla cannulation 0 (0) 5 (84) 17 (84.6) 45 (90) 67 (88) 0.71

Minor papilla cannulation 0 (0) 1 (16) 2 (10) 2 (4) 5 (6.5) 0.75

Balloon dilatation 0 (0) 6 (100) 15 (75) 38 (76) 59 (77) 0.83

Pancreatogram 0 (0) 5 (84) 18 (90) 47 (94) 70 (92) 0.85

Stone retrieval by balloon sweeping 0 (0) 3 (50) 3 (15) 12 (24) 18 (23) 0.14

Plastic stent placement

5 Fr 0 (0) 4 (67) 2 (20) 0 (0) 6 (8) 0.002

7 Fr 0 (0) 2 (33) 11 (55) 22 (44) 35 (46) 0.43

10 Fr 0 (0) 0 (0) 0 (0) 15 (30) 15 (20) 0.004

Stent removal 0 (0) 0 (0) 5 (25) 10 (20) 15 (20) 0.26

All the procedural outcomes were analyzed based on based on patient-based numbers.
Abbreviation: Fr, French.
#p-value is calculated for particular therapeutic procedures across age groups 1–5, 5–10, and 10–18 years as a very less number of procedures done in children <1
year.

Even though the etiological spectrum and outcome
in children vary from the adults, the current under-
standing and approach to the management of various
hepato-pancreatico-biliary diseases are mostly based
on adult studies, owing to the sparse published pedi-
atric literature.3–12,18–21 ERCP is often underutilized in
pediatric populations as it is technically demanding, and
requires a greater amount of training and skills. Lack
of experience, as well as the uncertainty of its effi-
cacy, could be the reasons behind its underutilization
in children. Most previous pediatric ERCP studies were
conducted in Western populations,3–8,18–21 and data
from the rest of the world are limited.9–12 Prior stud-
ies from India included predominantly older children9–12

and shared the experience of either biliary9 or pancre-

atic procedures.11 The study by Poddar et al., reported
their experience of 84 pediatric ERCP procedures
due to various biliary (52%) and pancreatic disorders
(48%); however, only 26% of them were therapeutic
procedures.10 Dahale et al., shared their experience of
164 ERCPs among Indian children; however, only 13
(8%) of them were for under-five children.12 In our study,
we shared the decade-long experience of 286 ERCP
procedures in 222 children which is the second-largest
series of pediatric ERCP worldwide and the largest from
a Pediatric Gastroenterology center.A considerable pro-
portion (20%) of ERCPs in our study were performed
in under-five children. The largest single-center series
so far is from the Czech Republic and from a busy
adult gastroenterology center.7 Table 5 summarizes the
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TABLE 3 Adverse events across various age groups in children undergoing endoscopic retrograde cholangiopancreatography procedures.

<1 year
(n, %)

1–5 years
(n, %)

5–10 years
(n, %)

10–18 years
(n, %)

All age groups
(n, %) p-value#

Total patients 5 40 45 132 222 –

Total procedures 5 57 62 162 286 –

Post-sphincterotomy bleeding

Minor 0 (0) 2 (5) 3 (6.6) 5 (3.8) 10 (4.5) 0.79

Major 0 (0) 1 (2.5) 0 (0) 1 (0.7) 2 (1) 0.88

Post-ERCP pancreatitis 0 (0) 2 (5)
[two mild]

7 (15)
[six mild and one
moderately severe]

9 (7)
[seven mild and two
moderately severe]

18 (8) 0.15

Cholangitis 0 (0) 0 (0) 0 (0) 1 (0.7) 1 (0.4) 0.75

Suspected perforation 0 (0) 0 (0) 1 (2) 0 (0) 1 (0.4) 0.61

Stent migration

External 0 (0) 1(2.5) 0 (0) 1 (0.7) 2 (1) 0.87

Internal 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0.88

Stent breakage 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) –

Sedation-related
complications

0 (0) 1 (2.5) 1 (2) 0 (0) 2 (1) 0.53

Total 0 (0) 7 (17.5) 12 (26) 17 (13) 36 (16) 0.73

All the procedural outcomes were analyzed based on based on patient-based numbers.
#p-value is calculated for particular adverse events across age groups 1–5, 5–10, and 10–18 years as no adverse event occurred in children <1-year group.

TABLE 4 Indications and procedural details of endoscopic cystogastrostomy procedures in children across various age groups.

<1 year
(n, %)

1–5 years
(n, %)

5–10 years
(n, %)

10–18 years
(n, %)

All age groups
(n, %) p-value#

Total patients 0 4 10 41 55 –

Total procedures 0 5 11 41 57 –

Median age in years, (IQR) – 4 (4–4.5) 8 (5.5–9) 13 (11.5–15.5) 11 years (IQR
4–14)

–

Gender, Male 0 2 6 24 32

Median body weight in kg (IQR) – 13 (11–14) 24.5 (19–27) 41 (34–43.5) 36 (20.5–41) –

Indications:

Acute pancreatitis with pseudocyst 4 (100) 5 (50) 20 (49) 29 (53) –

Acute pancreatitis with WON 0 (0) 3 (30) 16 (39) 19 (34.5) –

Chronic pancreatitis with pseudocyst 0 (0) 2 (20) 5 (12) 7 (12.5) 0.71

Endoscopic cystogastrostomy

Plastic stent 0 (0) 4 (100) 10 (100) 41 (100) 55 (100) 0.999

Metallic stent 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) –

Cannulation success rate – 3/4 (75) 9/10 (90) 41/41 (100) 53/55 (96) 0.89

Technical success rate – 3/4 (75) 9/10 (90) 41/41(100) 53/55 (96) 0.89

Adverse events 0 (0) 0 (0) 2 (20) 0 (0) 2 (3.5) 0.68

Bleeding

Minor 0 (0) 0 (0) 1(10) 0 (0) 1 (1.7) 0.07

Major 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) –

Stent migration

External 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) –

Internal 0 (0) 0 (0) 1(10) 0 (0) 1 (1.7) 0.065

Stent breakage 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) –

Sedation-related complication 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) –
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TABLE 5 Various pediatric studies with the details of endoscopic retrograde cholangiopancreatography procedures.

Felux
et al.18 Limketkai et al.19 Keil et al.7 Avitsland et al.21

Dahale
et al.10 Our study

Total number of children 31 154 624 158 127 222

<5 years of age 14 33 349 (<6
years)

58 13 45

No. of ERCP sessions 54 289 402 244 164 286

Indications

Biliary 85% 56% 92% 18% 54% 66%

Pancreatic 15% 44% 8% 82% 46% 34%

Therapeutic 88% 72% 58% 90% 67% 94%

Diagnostic 12% 28% 42% 10% 33% 6%

Cannulation success rate 90.7% 94% 94% 88% 90.4% 94.5%

Technical success rate 90.7% 91% 92% 86% 86% 92%

Adverse events
PEP
Cholangitis
Bleeding
Perforation
Stent migration
Anesthesia-related
complications

5 (9.3%)
4 (mild)

1
0
0
0
0

17 (6%)
12 (10 mild and
two moderate)
0
2
0
0
3

3 (0.7%)
1 (mild)

1
0
1
0
0

9 (6%)
8 (seven mild and
one moderate)
0
1
0
2
0

8 (4.8%)
2 (mild)

0
2
2
0
2

7 (15%)
2 (mild)

0
3
0
1
1

Mortality 0 0 0 0 0

Abbreviations: ERCP, endoscopic retrograde cholangiopancreatography; PEP, post-ERCP pancreatitis.

study population, indications, success rate, and adverse
events of various studies reporting ERCP in under-five
children as well as the current study.

ERCP has different utilities for different age groups.
In infants, it is still mainly a diagnostic procedure to
confirm or exclude biliary atresia, like infants in our
study.19 Although it is not routinely recommended as
part of the diagnostic evaluation of neonatal cholesta-
sis, it may be beneficial in selected patient groups and
may obviate exploratory laparotomy in such patients.
Kiel et al,7 and Limketkai et al,20 reported the indica-
tions of pediatric ERCPs across all age groups, like our
study.They have shown that in children below 5 years of
age, the main indication for ERCP was biliary diseases
(choledochal cyst followed by choledocholithiasis), simi-
lar to our results. In contrast, older children underwent
ERCP predominantly due to choledocholithiasis and
pancreatic diseases, like our study.7,20

Most of the previous pediatric ERCP studies have
reported cannulation and technical success rates to the
tune of 90%, comparable to our results, which high-
light the efficacy and feasibility of ERCP in the pediatric
population.10,12,18–21 The study by Kiel et al., reported
a technical success rate of 76% in infants, 92% in chil-
dren between 1–6 years of age, and 94% in children >6
years of age.7 On the contrary, our results showed that
all the five ERCPs performed in infants were success-
ful. However, the technical success rates were similar in

older age groups, comparable to the study by Keil et al.7

The fact that many (13%) of the ERCPs done in infants
in the study by Kiel et al., were therapeutic, in contrast
to none in our study, could be the reason for the higher
success rate of ERCP in infants in our study.

ERCP is not without its adverse events. A recent sys-
tematic review and meta-analysis on pediatric ERCP
has shown a pooled complication rate of 6% with PEP
(4.7%) being the most common, followed by bleeding
(0.6%), and infections (0.8%).22 The study by Kiel et al.,
reported a complications rate of 9.35% with PEP (7%)
being the most common, followed by bleeding (0.4%)
and cholangitis (0.4%), similar to our findings.7 Children
are theoretically at a higher risk of developing PEP than
adults due to the smaller size of the papilla relative
to standard cannulation equipment.23 Previous studies
have reported a PEP incidence of 3%–17% in children
undergoing ERCP due to any indications.7,18–20,24,25

The PEP rates (5.5%) in our study were comparable
to those reported for both adults26,27 and children.21–24

Other complications such as cholangitis, stent migra-
tion, and suspected perforation were less in number
and were managed conservatively with no mortality,
comparable to other studies.7,19–22 Anaesthesia-related
complications were encountered in only 0.6% of cases,
comparable to other pediatric studies, supporting the
fact that deep sedation can be safely utilized in
children.7,10,12,19–22
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Endoscopic cystogastrostomy is the preferred
method of drainage of bulging pancreatic fluid col-
lections in children.28 However, pediatric literature
is limited, especially in under-five children.29,30 The
systematic review and meta-analysis of 14 pediatric
studies by Nabi et al. demonstrated that endoscopic
cystogastrostomy is a safe and effective method of
pancreatic fluid drainage, similar to our findings.28

Our study has certain limitations. First, our study was
retrospective in nature and conducted at a single ter-
tiary care hospital. Hence, there could be a possibility of
potential selection bias and the results are not general-
izable. Secondly, long-term follow-up was not available,
which is especially more relevant to endotherapy in
the setting of chronic calcific pancreatitis. Furthermore,
risk factors for adverse events associated with the
procedures could not be analyzed due to their small
number.

CONCLUSIONS

The results of our study suggested that ERCP is
feasible, effective, and can be safely performed even
in under-five children, using standard adult duodeno-
scopes (diagnostic scope for <3 years and therapeutic
scope for 3–5 years) and accessories.
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