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Objective: To evaluate spectrum, efficacy and safety of Endoscopic retrograde
cholangiopancreatography (ERCP) in pediatric population. Methods: Retrospective case
record review of pediatric patients (age <15 y) undergoing ERCP between January 2011 to
June 2015 at a tertiary care referral hospital in New Delhi, India. The Indications for ERCP,
cannulation success rate, procedure success rate and complications were recorded.
Results: The mean (SD) age of the participants were 11.5 (3) years. 164 ERCP procedures
were done in 126 patients (67 males). All procedures were done under conscious sedation.
The common indications for ERCP were choledocholithiasis (50, 30.5%), chronic calcific
pancreatitis (38,23.2%), main pancreatic duct injury with leak (21,12.8%), and bile leak
(12,7.3%). The cannulation success rate was 90.4% (114 out of 126), while procedural
success rate was 86% (141 out of 164). Overall 8 complications were encountered; all were
successfully managed conservatively. Conclusions: ERCP in children can be successfully

performed at centers with such expertise.
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herapeutic endoscopic retrograde
cholangiopancreaticography (ERCP) is an
important modality for managing

biliopancreatic diseasesin adults. After thefirst
report of ERCP in a child in 1976, it has been used
extensively in the pediatric population over the time
establishing itsrole; with efficacy and safety comparable
to adults[1-7]. However, most studiesin pediatric patients
arefromthe developed countrieswith limited reportsfrom
low- and middle-income countries [8-11]. We aimed to
share our experience of ERCP in pediatric patients with
emphasis on spectrum of diseases, efficacy and safety.

METHODS

Data for this retrospective study was collected from
recordsof patientsundergoing ERCPat GB Pant Hospital,
New Delhi from January 2011 to June 2015. Patientsfrom
pediatric age group (age <15 years) were included. The
following datawere reviewed and anal yzed: indications of
ERCP, sedation used, successful cannulation of desired
duct, ERCPfindings, therapeuticinterventions performed
technical success, compli-cations and follow up if
available. The ERCPrelated complicationsweredefined as
per American Society for Gastrointestinal Endoscopy
definitions[12]. Bileleakswereclassified into low grade
(leak identified only after opacification of intrahepatic
duct system) and high grade (leak observed before
opacification of intrahepatic duct system) [13]. Patients
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with incomplete data were excluded from the study.
Informed consent was waived by theinstitutiona ethical
committee asthedatawereretrospective.

All the ERCP procedures were performed by adult
gastroenterol ogists using Olympus adult duodenoscope.
A combination of intravenous midazolam and propofol/
ketaminein appropriate dosagewas used for sedation[14].
Statistical analysiswasdonewith SPSSversion 19.0.

REsuULTS

A total of 11,179 ERCP procedureswere performed during
study period; of these, 170 were performed in children.
Complete datawere availablefor 164 procedures. These
164 procedures were donein 126 children (67 boys) with
mean (SD) ageof 11.5(3) years(range1-15years). Thirteen
children were aged below 5years. Thirty-eight (23%) were
repeat procedures. Only seven ERCPs were diagnostic,
while 157 (95.7%) were therapeutic. Indications of ERCP
were: choledo-cholithiasis (50, 30.5%), chronic calcific
pancreatitis (CCP) (38, 23-2%), pancreatic duct disruption
(21, 12.8%), choledochal cyst with cystolithiasis(CDC) (12,
7.3%), bileleak (12, 7.3%) and biliary ascariasis(7, 4.3%)
(Table 1). Successful cannulation of the naive duct was
achievedin 90.4% (114 out of 126) patients (biliary 93%,
pancreatic 85%) and procedurewas completed in 86% (141
out of 164). Biliary interventions done were:
sphincterotomy in 70, stoneextractionin 22, stentingin 30
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TABLEI INDICATIONS  FOR ENDOscoPIC  RETROGRADE
CHOLANGIOPANCREATICOGRAPHY IN CHILDREN <15
YEeARrs (N=126)

Indication Number of procedures/patients
Biliary Indications

Choledocholithiasis 50/37
Choledochal cyst/Cystolithiasis 12/8
Biliary lesk 12/9
Ascariasis 17
Benignhiliary stricture 5/5
Hydatid cyst with biliary communication 3/3
Portal biliopathy 2/2
Liver abscesswith biliary communication 1
Pancreatic tumour/Biliary obstruction 1
Choledochal cyst (diagnostic) 3/3
Periampullary carcinoma (diagnostic) 1
Primary sclerosing cholangitis (diagnostic) 1
Pancreatic Indications

Chronic pancreatitis 38/24
Pancrestic leak 2117
Pseudocyst 3/3
Recurrent acute pancregtitis 2/2
Pancreaticdivisum 2/2

and removal of ascarisin 3 procedures. Of 37 childrenwith
choledocholithiasis, 18 had calculus, andin 15 calculi were
extracted. Calculusextraction wasalsodonein 7 children
with CDC. In nine children with suspected hiliary leak,
seven had leaks (4 minor, 3 major, 6 post-chol ecystectomy
leak, 3 post-traumatic). Biliary sphincterotomy was
performed in al nine patients with stent being placed in
three patients. In seven children with suspected biliary
ascariasis, ascariswas seen and removed in three children.
Inbenignbiliary stricture, all patientswere stented (4 post
cholecystectomy, 1 tubercular). Patient with tuberculosis
had periportal necroticlymph nodes causing compression
at lower end, probably erodingintoit. After ERCP, jaundice
improved; complete improvement was noted with
antitubercular therapy, and stent was removed later. In
three children with hydatid cyst, no communication could
be seen. Two patients with portal biliopathy, one patient
with pancreatic malignancy and one patient having liver
abscess with biliary communication (Fig. |I) aso
underwent biliary stenting.

Sixty-six procedures were performed on 48 children
with pancreatic disease. The interventions done were
sphincterotomy in 46, duct stenting in 20, and stone
removal in nine children. Twenty-four cases with CCP
underwent endotherapy for pain. Major pancreatic duct
dilatation was seen in 18, whereas stricture and ducta
calculi were each seeninten each. Stricture dilatation was
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done in eight patients, followed by stenting. Thirteen
patients had pain improvement at three months, but long-
term follow-up of these patients was not available.
Pancreatic duct leak was documented in 17 children with
duct disruption; sphincterotomy was done in al with
stenting in 10 children. Post-traumatic leak was most
common etiology (13), followed by acute pancreatitis (2);
one each had CCP and post-surgical duct leak. Three
children underwent transpapillary drainagefor pancreatic
pseudocyst. In two children with pancreatic divisum,
minor duct sphincterotomy was done, whiletwo children
having recurrent acute pancreatitis underwent ERCP for
diagnostic purpose.

Twelvepatientshad cannulation failure[mean (SD) age:
11 (2) years]. Five of these had chronic pancreatitis, four
had choledocholithiasis, two had pancreatic duct leak
whileonehad biliary leak. Repeat procedurewas attempted
in ten patients and was successful in nine of them. Two
failures were sedation related, and repeat procedure was
successful. Eight (4.8%) children devel oped complications
following the ERCP procedure: mild pancregtitis(2), retro-
peritoneal duodena perforation (2), sphincterotomy-
related bleed (2) and hypoxia (2). All were managed
conservatively, and therewasno mortality.

DiscussioN

ERCPistill underutilizedin pediatric patients, especially
in low- and middle-income countries. In 164 ERCP
procedures in 126 patients, we observed good observed
cannulation success (90.4%) and procedure completion
rate (86%). The most common indication for the ERCP
procedure was choledocholithiasis, followed by chronic
pancreatitis. Complicationsoccurredin very few patients,
and al of them were successfully managed
conservatively.

Fig. 1 Cholangiogramshowing liver abscesswith drainin situ
(arrowhead) with biliary communication (arrow).
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WHAT THIS STUDY ADDS?
« Pediatric ERCP is safe and efficacious with acceptable adverse event rate.

« Conscious sedation seems to be effective and safe in children during ERCP procedure.

The main limitations of this study is retrospective
nature of data. Long-term follow-up is not available,
which is especially more relevant to endotherapy in
chronic pancreatitis. Moreover, risk factors for
complications could not be studied dueto small number.

Only few studies have been published from Indiatill
date on pediatric ERCP, two of these studieswereprimarily
diagnostic. Sharma, et al. [8] studied 8 patientswith CDC
preoperatively (al diagnostic), while Poddar, et al. [9]
reported a series in which 84% procedures were
diagnostic. Two recently published studies from India,
which report therapeutic ERCPs, focused mainly on
pancreatic disorders[10,11]. Majority of the procedures
were done for pain in CCP. In comparison, the present
study described the whole pediatric ERCP spectrum.
Present study had choledocholithiasis in biliary group
while CCP in pancreatic group as the most common
indication for ERCP, which is comparable with recent
reports[3,7]. Thisstudy also had cannul ation successrate
of 90% which is dlightly less compared to 95% from
published studies, but complication rate in present study
was also less compared to these studies (4.8% vs 7.7%)
[4,6]. We used conscious sedation in all compared to the
practice in Western countries where majority use general
anesthesia[9].

In conclusion, our study suggests that ERCP is safe
and effective in pediatric population. Also, conscious
sedation may be safely used in pediatric popul ation.
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