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Summary

Endoscopic retrograde cholangiopancreatography (ERCP) is nowadays a valu-
able method for detailed diagnostic evaluation and minimally invasive therapy for
biliary and pancreatic diseases in pediatric population. The technique of ERCP is no
more difficult in children than in adults, and except infants, there is no need for use
a special pediatric endoscope. In children ERCP is usually performed with the patient
under general anesthesia. Routine antibiotic prophylaxis is controversial, because
there is no pediatric data regarding this problem. Pediatric indications for ERCP are
similar to those for adults, though with a much lower incidence of malignant dis-
eases. Among children with pancreatic diseases a common indications are: acute
or recurrent acute pancreatitis, chronic pancreatitis, abdominal pain suspected to
be of pancreaticobiliary origin, suspicion of pancreatic ductal anomaly, pancreatic
trauma, differential diagnosis of focal pancreatic lesions and preoperative evaluation.
Therapeutic ERCP constitutes 30-78% of all ERCPs and has a significant impact on
the management of patients with pancreatic diseases, offering an alternative to surgi-
cal treatment in some cases. Pediatric studies demonstrates that ERCP has a high
degree of technical success and a low rate of complications when performed by
experienced endoscopists. MRCP nowadays has become the first-line diagnostic tool
for biliopancreatic diseases and in the future ERCP may play a role mainly as a thera-
peutic intervention.

Streszczenie

Endoskopowa cholangiopankreatografia wsteczna (ECPW) jest warto$ciowa me-
toda diagnostyczno-terapeutyczng w chorobach drog zétciowych oraz trzustkowych
w populacji pediatrycznej. Technika wykonywania ECPW nie jest trudniejsza u dzieci
niz u dorostych i z wyjatkiem niemowlat nie ma potrzeby stosowania specjalnego
endoskopu pediatrycznego. U dzieci zabiegi ECPW sg najczesciej przeprowadza-
ne w znieczuleniu ogdélnym. Rutynowa profilaktyka antybiotykowa budzi wiele kon-
trowersji, poniewaz brak jest dostepnych danych pediatrycznych dotyczacych tego
zagadnienia. Wskazania do wykonywania ECPW u dzieci sg podobne jak u pacjen-
téw dorostych, chociaz ze znacznie mniejsza czestoscig wystepowania nowotworow.
W$rdd dzieci z chorobami trzustki do najczestszych wskazan do wykonania ECPW
naleza: ostre lub nawracajace ostre zapalenie trzustki, przewlekte zapalenie trzustki,
bol brzucha mogacy mie¢ podtoze w schorzeniu trzustki czy drog zétciowych, podej-
rzenie anomalii przewodu trzustkowego, uraz trzustki, diagnostyka réznicowa zmian
ogniskowych trzustki oraz ocena przedoperacyjna trzustki. Procedury terapeutyczne
stanowig 30-78% wszystkich zabiegéw ECPW i odgrywajg duza role w leczeniu pa-
cjentéow z chorobami trzustki, w niektérych przypadkach oferujac alternatywe dla le-
czenia chirurgicznego. Badania przeprowadzone wéréd dzieci pokazuja, iz ECPW ma
wysoki stopien skutecznosci i niski wskaznik powiktan, gdy wykonywane jest przez
dos$wiadczonych endoskopistéw. Rezonans magnetyczny drog zoétciowych (MRCP)
w dzisiejszych czasach stat sie narzedziem diagnostycznym pierwszego wyboru
w diagnostyce choréb trzustki i drég zotciowych. Mozna sie spodziewag, iz w przy-
sztoéci zabiegi ECPW beda przeprowadzane przede wszystkim jako interwencja
terapeutyczna.
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INTRODUCTION

Endoscopic retrograde cholangiopancreatography
(ERCP) is a complex procedure that has been exten-
sively used in the evaluation and treatment of pancreati-
cobiliary disorders among adults since the late sixties of
the last century. In 1976, Waye performed the first suc-
cessful cannulation of the ampulla of Vater in a 3.5-month
old infant using the duodenoscope intended for adult
patients (1). Initially pursuance of ERCP was limited to
older children. Since the development in the technique
and construction of a pediatric duodenoscope in 1991,
the frequency of it’s use in younger patients, infants and
newborns has increased. At present ERCP has become
an established method for detailed diagnostic evalua-
tion and minimally invasive therapy for biliary and pan-
creatic diseases in the pediatric population.

This article will review the current state of knowledge
about ERCP in pediatric patients with pancreatic disor-
ders, concentrating on the equipment, technique, indi-
cations, contraindications and the complications.

TECHNIQUE AND EQUIPMENT

Conventional “adult” duodenoscopes can be safely
used in the most pediatric patients more than 1 year of
age or weighing more than 10 kg (2-7). For smaller in-
fants and neonates, a pediatric duodenoscope with an
outer diameter of 7.5 mm is available. This instrument
has a 2.0-mm operative channel, delimiting the range
of accessories that can be used. However sphinctero-
tomes, extraction baskets, and retrieval balloons are
commercially accessible, in the most of medical cen-
ters standard duodenoscopes are employed for thera-
peutic interventions. The 2.0-mm working channel en-
ables appliance up to a 5-Fr stent (8). The procedures
are performed under fluoroscopy control with an expo-
sure of radiation kept to the minimum.

In small children and neonates there is a signifi-
cantly greater airflow resistance and increased risk of
dynamic or static episodes of airway occlusion than in
adults. Furthermore, the semiprone position used for
ERCP can be conducive to hypoventilation. With re-
gard to these factors, the longer duration and degree
of difficulty of many pediatric ERCPs, as well as the
poor children cooperation during the procedure, they
are most commonly performed under general anesthe-
sia (3, 4, 7, 9). Among older children often conscious
sedation is equally well used (6, 10, 11).

The important factor appears to be the experience of
the endoscopist with ERCP. There are no established cri-
teria of minimum number of interventions that must be per-
formed before gaining competence in this age-group, but
in conformity to the results of different studies and guide-
lines of the major gastrointestinal and surgical endoscopy
societies (ASGE, SAGES, AGA) a minimum threshold of
50-100 ERCPs is usually mentioned (5, 12).

Routine antibiotic prophylaxis is controversial, because
there is no pediatric data regarding this problem. In adults
antibiotic prophylaxis is recommended before an ERCP
in patients with communicating pancreatic cysts or pseu-

docysts and before transpapillary or transmural drainage
of pseudocysts (13). Further investigation and analysis is
needed to answer this challenging question.

CONTRAINDICATIONS

Considered altogether, the contraindications for
ERCP are the same as for upper endoscopy and in-
clude such as unstable pulmonary, cardiovascular or
neurologic condition and suspected bowel perfora-
tion (2, 14, 15). Prior hepatoportoenterostomy (Kasai
procedure) and anomaly or obstruction of oesophagus
or stomach, which unable access to the duodenum,
makes ERCP almost impossible (14). Coagulation dis-
orders are a relative contraindication and should be
corrected before ERCP. Insufficient experience in per-
forming ERCP among pediatric patients should be also
take into account.

INDICATIONS

Pediatric indications for ERCP are similar to those
for adults, though with a much lower incidence of ma-
lignant diseases (15). It has been widely used to evalu-
ate and treat pancreaticobiliary disorders.

In 1994, Werlin reviewed the 6 largest pediatric stud-
ies with a total of 260 ERCPs and noted that pancreatic
disease was twice as common as biliary tract disease
in children (16).

Nowadays, however, it seems that such indications
may be changing. Basing on the survey presented by
Gilger in 19 published series in children between 1979
and 2002 with a total of 695 procedures performed, bili-
ary indications account for 47%, pancreatic indications
for 40%, pain for 12% and other causes for 1 t0 3% (17).
Also in successive investigations percentage of pancre-
atic indications occurs to be the minority and varies be-
tween 16-45% (10, 11, 14, 18). These results indicates
a recent tendency toward increasing share of biliary in-
dications for ERCP in children. Reasons for this change
may be inter alia an exposure of MRCP’s role in detect-
ing diseases of pancreatobiliary tract and becoming
ERCP mainly therapeutic procedure performed for such
purposes as extracting biliary stones, which are more
and more frequently found in children population (19).

Among children with pancreatic diseases a common
indications are: acute or recurrent acute pancreatitis,
chronic pancreatitis (CP), abdominal pain suspected to
be of pancreaticobiliary origin, preoperative evaluation.
ERCP is also attempted when there is a suspicion of pan-
creatic or pancreatic ductal anomaly, pancreatic trauma or
in differential diagnosis of focal pancreatic lesions (tab. 1).

Table 1. Indications for ERCP.

Indications for ERCP

Chronic pancreatitis (CP)

Recurrent acute pancreatitis (RAP)

Acute pancreatitis (AP)

Abdominal pain suspected to be of pancreaticobiliary origin
Suspicion of pancreatic or pancreatic ductal anomaly
Suspicion of pancreatic trauma

Preoperative evaluation

Mass in the pancreas
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ACUTE, RECURRENT AND CHRONIC PANCREATITIS

ERCP is valuable in the evaluation and management
of chronic pancreatitis. Direct pancreatography pro-
vides thorough information about anatomic changes
in the main pancreatic duct or it often may be required
to confirm definitive diagnosis. Ideally, ERCP should
be used for treatment of abnormalities defined by non-
invasive imaging techniques. MRCP enable pancreatic
and biliary anatomy to be found less invasively, without
risk of pancreatitis and radiation exposure. Related to
adult studies, ERCP is effective in treating symptomatic
strictures in CP (15). Dilation and stenting of pancreatic
duct strictures appears to be successful and safe also
in children (4, 7, 18), however long-term outcomes re-
mains unknown. One of the most common indications
for therapeutic ERCP in children with CP is the presence
of calculi within a dilated pancreatic duct. Case series
among adults have shown varies results (54-100%) with
regard to relief in pain after pancreatic endotherapy (15).
Unfortunately pediatric data is limited to a small group of
patients (20-22). In some patients pancreatic sphincter-
otomy and stone removal can be difficult because of un-
derlying duct stricture and may require extracorporeal
shock wave lithotripsy (ESWL) to fragment the stones
before endoscopic removal (fig. 1) (6).

Fig. 1. ERCP - picture of the chronic pancreatitis. Endotherapy, Warsaw.

In case of acute pancreatitis ERCP is indicated only
if therapeutic procedure may resolve the acute epi-
sode, such as in gallstone pancreatitis. According to
the studies among adult patients, early ERCP (within
24-48 hours of occurrence of symptoms) is advisable
in acute biliary pancreatitis when a stone is localized
in the common bile duct or when biliary obstruction or
cholangitis is noticeable (14). Similar data about ERCP
usage in AP in children population are very limited.
Rocca et al. (3) described a small group (5 patients)
of children with common bile duct stones initially pre-
sented with severe acute pancreatitis. After endoscop-
ic sphincterotomy and stone extraction an immediate
clinical improvement with complete symptomatic re-
mission was observed.
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Acute pancreatitis can lead to recurrent acute pan-
creatitis if the underlying factor remains uncorrected.
On the faith of review of published experience analyzed
by Benifla et al. recurrence is reported in 9% patients
with an acute pancreatitis episode, most of them with
idiopathic and structural etiologies (23). Biliary stones,
family history of pancreatitis, drug ingestion, hypercal-
cemia, hypertriglycerydemia, pancreas divisum and
genetic mutations occurres as an etiological factor in
patients with RAP (24).

PANCREATIC ANOMALY

Pancreas divisum (PD) is the most common con-
genital anomaly of pancreatic ductal development, with
a reported prevalence of 2.7-22% in general popula-
tion (25). It arise as a result of failed fusion of the dorsal
and ventral pancreatic buds during the 7-th week of in-
trauterine life. In consequence the major part of pancre-
as is drained through duct of Santorini. Although most
patients with this ductal anomaly remain asymptomat-
ic, a small proportion of them become symptomatic for
the most part with RAP (6, 10, 12, 17, 18). lis role in the
pathology of CP or chronic abdominal pain (recurrent
pancreatic-type) without biochemical or radiographic
evidence of pancreatitis remains controversial. The
best option for the diagnosis of pancreas divisum cur-
rently is ERCP. The aim of the therapeutic intervention
in PD is to improve pancreatic drainage through the mi-
nor papilla by relieving the obstruction. In the adult pa-
tient, endoscopic sphincterotomy of the minor papilla
leads to clinical improvement in up to 75% of patients,
comparable with the outcome after surgical sphincter-
oplasty (12). Clinical improvement has been reported
after endoscopic therapy in children, but the data are
limited to a small subset of patients (10, 17, 18). Anom-
alous union of the pancreatobiliary ductal system, an-
nular pancreas and dorsal pancreatic agenesis have
also been described as a factor of recurrent pancre-
atitis in children and may be demonstrated by endo-
scopic pancreatography (19, 26).

PANCREATIC TRAUMA

Blunt pancreatic injuries usually arise as a conse-
quence of compression of the pancreas against the
vertebral column. This can lead to glandular breakage,
with or without ductal disruption. Nowadays computed
tomography (CT) the is most often imaging modality of
choice in identifying pancreatic injury, however ERCP
also provides a valuable role in assessing integrity of
the pancreas after abdominal trauma (9, 11, 27). Dis-
ruption of the pancreatic duct (PD) may be detected
early and managed endoscopically by placement of
a transpapillary stent or surgically (18). The benefits of
therapeutic ERCP in children with PD injury are vague,
although its application in adults with pancreatic duct
leaks from various etiologies has been reported (14).
In a small series 2 children with ductal leakage after
abdominal trauma, Vegting et al. described their expe-
rience with early pancreatic duct stent placement (9).
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The stents were removed within 6 weeks of placement.
When pancreatic trauma is suspected, ERCP may be
useful in planning operative or nonoperative treatment.
Poddar et al. described 3 children who underwent
successful ERCP with placement of nasocystic drain-
age of peripancreatic fluid collections with avoidance
of invasive surgery (11). Whereas the other study has
shown a low success rate of ERCP in management of
pancreatic duct disruption in comparison with the adult
series, however reasons for duct leakage was not only
abdominal injury (7). With regard the uncommon oc-
currence of pancreatic trauma in children even at large
tertiary referral centers, answer to the question about
role of ERCP in pediatric injury of pancreas probably
will remain unclear.

PSEUDOCYSTS

Pancreatic pseudocyst is a well-documented com-
plication of both blunt pancreatic trauma and acute
pancreatitis (28). Pseudocysts may cause pain and
compressive symptoms that result in nausea, vomit-
ing, and early satiety, less likely in biliary obstruction.
Persistent, symptomatic pseudocysts can be treated
by percutaneous drainage, ERCP, ultrasound-guided
endoscopic drainage or surgical methods. The adult
literature emphasizes the successful introduction of en-
doscopic transpapillary drainage in treating pancreatic
pseudocysts (29, 30), but in pediatric populations most
of the studies has been reported in the form of case re-
ports and with no long-term follow up (9, 30, 31). A re-
cent research by Otto et al. presented a series of 10 pe-
diatric patients with pancreatic pseudocyst, but it did
not demonstrate a high success rate for ERCP in the
management of pseudocysts. Seven patients (70%)
needed further surgical treatment (32). However, at
present other method of endoscopic therapy — ultra-
sound-guided endoscopic drainage, receives more
and more recognition in management of pancreatic
pseudocysts and it seems also to be safe and effective
among children (33).

ABDOMINAL PAIN

The utility of ERCP in the evaluation of abdominal
pain suspected to be of pancreatobiliary origin in pe-
diatric patients remains questionable. Dua et al. (34)
reported a group of 185 children who underwent ERCP
because of pain suggestive of a pancreatobiliary dis-
ease, with or without objective diagnostic abnormali-
ties (biochemistry or imaging). In those children with
preprocedure abnormal findings, ERCP identified
a source for abdominal pain in the majority (72%).
More than half of them underwent endoscopic interven-
tion with pain resolution. A result of ERCP usefulness
also in over 50% of those with abdominal pain alone is
noteworthy. 47% of them became pain free from the
endoscopic intervention performed. Similarly, Cheng
et al. assessed a yield of 41 children with chronic or
recurrent abdominal pain, and more than 80% of these
children had abnormal ERCP findings. Most of them

had sphincter of Oddi (SOD) dysfunction, which can
be successfully treated by sphincterotomy (7). SOD
dysfunction has been recognized when a basal pres-
sure was greater than 40 mmHg (35).

On the contrary, other studies showed a poor diag-
nostic results of only 0 to 22%, in the pediatric popula-
tion, when using ERCP as a tool to evaluate pain in the
absence of other objective abnormalities (11, 36).

ERCP AS THERAPUETIC INTERVENTION

Therapeutic ERCP has a significant impact on the
management of patients with pancreatic diseases,
offering an alternative to surgical treatment in some
cases. A variety of therapeutic interventions have been
reported including sphincterotomy, balloon dilation of
the papilla, stone extraction, stent insertion, as well as
endoscopic nasal drainage (2, 6, 11, 12). In pediatric
series, procedures made for therapeutic purposes
constitutes 30 to 78% of all ERCPs (2, 4, 6, 9, 11, 12).
In conjunction with the development of MRCP as the
diagnostic tool in pancreatic diseases, further increase
of this percentage may be expected (fig. 2).

Fig. 2. Pancreatic duct stenting. Endotherapy, Warsaw.

TECHNICAL SUCCESS

ERCP may appear to be technically difficult and
challenging in children because of their small anato-
my and the need to use scaled-down instruments and
devices. However most of the studies clearly demon-
strates that ERCP has a high degree of technical suc-
cess when performed by experienced endoscopists.
The success rate of the procedure, defined usually as
obtaining adequate imaging of the pancreaticobiliary
ducts or accomplishing endoscopic therapy amounts
97-100% (2-4, 9, 10, 12, 34) and this results are compa-
rable with adults (4). Only in research by Vegting et al.
goal of the ERCP was not achieved in 29% of children,
but a relatively large group of all patients (51%) consti-
tuted infants (9).
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COMPLICATIONS

ERCP-related complications include those of stan-
dard endoscopy (hemorrhage, perforation, infection
etc.) as well acute pancreatitis and cholangitis. Re-
ported adverse events rates range from 0 to 11% with
pancreatitis being the most common complication, as
in the adult population (2-4, 6, 9-12, 15, 17-19, 34, 37).
Also a study comparing complications of diagnos-
tic and therapeutic ERCP between 116 children and
116 matched adult patients sustained that the compli-
cation rate is not significantly different (3.4 vs 2.5%) (4).
Post-ERCP pancreatitis (PEP) occurs in up to 9.7% of
cases, but it fortunately usually has mild or moderate
course (4, 10, 12, 18, 19). According to the consensus
criteria it is defined as a new or worsened abdominal
pain for more than 24 hours after endoscopy with an
amylase level of more than 3 times the upper limit of
normal, which either required hospitalization or pro-
longation of planned hospitalization for more than
2 days (37). Therapeutic procedures and the presence
of CP are predictors for the development of PEP (19).
Serious bleeding and perforation have rarely been
reported after ERCP in children (3, 4, 12). According
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