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Trends in Pediatric Endoscopic Retrograde
Cholangiopancreatography and Interventional Endoscopy
T
he application of endoscopic retrograde cholangiopan-
creatography (ERCP) for the pediatric population is
expanding, drawing upon the experience of adult

ERCP applications during the last 50 years.1-4 In the past,
indications for and perceived utility of ERCP in pediatric
ticle, p 159
patients were restrictive. The historical per-
formance of pediatric ERCP procedures
had been consigned to adult gastroenter-

ology practitioners because of the paucity of pediatric gastro-
enterologists with interventional endoscopy training. This
practice pattern has changed within the last 10-15 years cor-
responding to a growing number of pediatric-trained inter-
ventional endoscopists who can perform ERCP safely and
effectively.4,5 Yet despite this greater availability of the inter-
ventional pediatric gastroenterologist, there are regions
within the US with limited or no availability of a pediatric-
trained interventional endoscopist, resulting in a lack of
exposure to these advanced techniques in general pediatric
gastroenterology training and practice.

Due to the expanding interest of pediatric gastroenter-
ology providers in interventional endoscopy, specifically
ERCP, new training opportunities have arisen within the
last few years. This includes the establishment of dedicated
pediatric gastroenterology interventional endoscopy
advanced fellowships with combined adult and pediatric
training, and in 2020 the availability of an annual training
grant award offered by the North American Society for Pedi-
atric Gastroenterology, Hepatology and Nutrition for fellows
pursuing advanced fellowship in pediatric endoscopy.6 With
the advent of these training opportunities, combined with
other nontraditional or formal adult advanced fellowship
training programs pursued by some pediatric gastroenterol-
ogists, the field will continue to further evolve.
Interventional endoscopic procedures and therapies in pe-
diatric cohorts have generally been published as case series
and single institution, retrospective reviews.4,7,8 In 2014,
Troendle et al initiated the pediatric ERCP database initia-
tive, a multicenter prospective database to evaluate indica-
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tions, safety, and outcomes of ERCP in
pediatric patients.3,9 The pediatric ERCP
database initiative has served as the basis
for investigations into pediatric ERCP safety and efficacy,
however, this database captures data from a limited number
of large, tertiary care institutions and, thus, may not be
completely representative of universal practice patterns and
procedure-related outcomes. A more comprehensive assess-
ment of the utilization of pediatric ERCP at a national level
occurred in 2014, with trends from 2000 to 2009 showing
increased utilization of therapeutic interventions.2 This is
re-visited in the present volume of The Journal, in which Bar-
akat et al analyze US population level outcomes and utiliza-
tion trends in pediatric ERCP.10

This study was a retrospective analysis of hospitalized pa-
tients £20 years old undergoing ERCP; the authors utilized
the National Inpatient Sample (NIS) and the National Read-
mission Database from 2005 to 2014 and from 2010 to 2014,
respectively. Within the study period from the NIS database
query, over 11 000 hospitalized pediatric patients underwent
ERCP with a predominance of procedures performed in ad-
olescents (84% of patients were 14-20 years old) and in fe-
male patients (81%). A biliary indication accounted for
nearly one-half of all procedures (48%), followed by the indi-
cation of acute/chronic pancreatitis (29%), with endoscopic
therapy being performed in 85% of the cases. From the Na-
tional Readmission Database, the rate of readmission within
30 days following a hospitalization where an ERCP was
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performed was 13%. Based on the readmission diagnosis, the
authors identified that a substantial proportion appeared to
be related to an ERCP-related adverse event. Younger pa-
tients (£4 years of age), those post liver transplant, patients
of male sex, and obese patients were more likely to be read-
mitted.

The authors should be commended for their efforts in
evaluating this population level data to provide an overview
of pediatric ERCP practices. The mitigation of bias to tertiary
care centers, regions, or specific endoscopists enables a more
inclusive view of inpatient pediatric ERCP in the early part of
this decade. Based on adult ERCP indications and practice
patterns, it would be expected that most procedures would
be therapeutic and performed for a biliary indication, and
indeed, from the data analysis, this is what the authors iden-
tified. Data not reported by the authors, but perhaps a limi-
tation in the queried databases themselves, is whether there
are regional differences in primary procedure indications
and if such differences do exist, whether this is based on
ethnic patient population differences or other factors. From
our own institution located within the Midwest (Cincinnati,
Ohio), where there is a relatively lower Hispanic representa-
tion11 but close proximity to a geographic region with a
higher population density with pancreatitis genetic risk fac-
tors,12 we encounter a higher proportion of patients needing
an ERCP for acute recurrent/chronic pancreatitis (unpub-
lished data). However, this may be more reflective of the
high-volume referrals to our pediatric pancreas center rather
than other factors/characteristics.

Of importance with the ongoing attention toward the ris-
ing costs of healthcare, the study by Barakat et al reported
hospitalization cost data, including analysis of patient-
related factors that might correlate with increased costs.
They found that the median total charge of hospitalization
for ERCP-associated hospitalizations was higher than that re-
ported for adult patients, with higher costs in older children
(³14 years of age) and of female sex, with both correlating to
longer duration of hospitalization. The basis for these find-
ings are unclear, but the data does provide a framework to
which greater scrutiny can be placed toward the exploration
into cost expenditures as healthcare trends toward a value-
based reimbursement model.

There are inherent limitations to the study, including the
use of large national databases, which lack access to impor-
tant details of the hospitalizations. As the authors address,
the inability to further evaluate admission diagnosis in 30-
day readmissions limits the ability to fully elucidate whether
these admissions were primarily related to post-ERCP
adverse events. Additional data granularity, including timing
of readmission relative to when the ERCP was performed
could help establish a more direct cause and effect relation-
ship. Nonetheless, the data the authors provide is valuable
in risk stratifying patients.

Barakat et al do suggest that most pediatric ERCPs are
performed on inpatients, and if so, the NIS database
would be an appropriate representation of all pediatric
ERCPs. However, the utilized NIS database does not ac-
count for outpatient procedures or hospital stays desig-
nated as observation.13 From our own large tertiary care
children’s hospital, of 863 pediatric ERCPs performed
since January 2012, only 321 (37.2%) were performed
for inpatients. As such, the percentage of total pediatric
ERCP volume the inpatient NIS database captures is un-
clear. Even if observation and outpatient ERCPs comprise
only a minority of the total annual procedures, they likely
constitute a lower procedure complexity and are less likely
to develop procedure related adverse events leading to re-
admission. Barakat et al also observed a downward trend
in volume of inpatient ERCPs from 2010 to 2014. This
could reflect a growing number of ERCPs being per-
formed on an outpatient or observation basis. A reassess-
ment from these same databases in the coming years
would reveal new utilization and performance trends.
There are opportunities for future study of pediatric ERCP

and advanced endoscopy. Given the relatively lower volume
of pediatric interventional endoscopic procedures in com-
parison with adults, multicenter collaborative studies are
necessary. Newer endoscopic technologies, such as endo-
scopic ultrasound are recently blossoming in their applica-
tion to pediatric medicine and will complement the
utilization of ERCP. Prospective evaluations of specific pa-
tient populations or ERCP interventions should also be pur-
sued. Support from the North American Society for Pediatric
Gastroenterology, Hepatology and Nutrition for an ERCP
significant interest group has provided an imperative forum
for collaboration amongst multiple centers and will continue
to be important moving forward.
With new and increasing interest in pediatric ERCP and

interventional gastroenterology, questions continue to arise.
What is the optimal training pathway for the pediatric
advanced interventional endoscopist? With limited case vol-
ume in pediatrics, is there a limit to the number of interven-
tional endoscopists that should be trained? Should training
include adult interventional endoscopy experience to maxi-
mize volume? How can we adequately measure competence
of pediatric trainees and/or trained endoscopists? What vol-
ume is required to maintain competence? Many of these
questions remain unanswered even in the adult interven-
tional endoscopy field.
In conclusion, Barakat et al present a population level na-

tional database study evaluating inpatient ERCPs and subse-
quent readmission rates, showing predominantly
pancreaticobiliary indications.10 The study provides a critical
overview of pediatric ERCP in the US. The interest in pediat-
ric ERCP and interventional endoscopy is increasing. More
interventional endoscopy training opportunities are
becoming available, and there remain numerous important
questions to address in further studies. n
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Treating Cyclic Vomiting Syndrome in the Emergency
Department: Sooner Appears Better
C
yclic vomiting syndrome (CVS) is a complex disorder
of gut-brain interaction characterized by repeated cy-
clic or sporadic episodes of extreme nausea, severe

vomiting, and retching occurring as often as every 5 minutes.
The formation of the Cyclic Vomiting Syndrome Association
ticle, p 154
in 1993 spurred current progress in charac-
terizing the phenotype, uncovering poten-
tial mechanistic pathways, and improving

acute and preventative management. The North American
Society of Pediatric Gastroenterology, Hepatology and
Nutrition Consensus Statement in 2008 and the American
Neurogastroenterology and Motility Adult Guidelines in
2019 have helped guide diagnostic and treatment ap-
proaches.1,2 From the vantage point of 2020, CVS is recog-
nized as a disorder that affects adults as well as children,
one with multiple comorbidities, and one composed of
distinct endophenotypes. Despite this progress, the widest re-
maining knowledge gap is how to best treat acute episodes.

In this volume of The Journal, Abdulkader et al report a
retrospective, single-center analysis of 209 children with
CVS seen over a 3-year period and address the disposi-
tion—whether to send home or be admitted to the hospi-
tal—of pediatric patients with CVS who received acute
treatment in the emergency department (ED).3 Underscoring
the high medical morbidity, nearly one-quarter (23%) used
the ED: 14% used it 1-2 times, 3% between 3 and 5 times,
The author serves
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and 7% more than 5 times! Remarkably,
nearly two-thirds (62%) of those seen dur-
ing 152 ED visits required admission to
the hospital for continued therapy. Using univariable and
multivariate analyses, factors predictive of subsequent hospi-
talization included male sex, younger age, a more than 24-
hour delay from the onset of symptoms to ED presentation,
and longer wait times from ED presentation to antiemetic
administration. The prehospital use of rescue medications,
time delay in administration of intravenous saline boluses,
and numbers of antiemetics administered were not predictive
of hospitalization. It is noteworthy that the difference in de-
layed dispensing of antiemetics between the hospitalized and
discharged groups was approximately one hour, suggesting
that even a brief delay could have a significant impact! Prior
as a consultant for Takeda (early drug development, Clinical
ment Advisory Board) and Section Editor, Pediatric Gastroen-
or declares no conflicts of interest.
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