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Background and study aim: Choledo-
cholithiasis due to common bile duct (CBD)
stones is a critical condition in children.
The aim of this study was to evaluate the
efficacy and safety of endoscopic retrograde
cholangiopancreatography (ERCP) in
management of CBD stones in children.
Patients and methods: Twenty five children
suffering from obstructive jaundice were
diagnosed and selected after completion of
full laboratory and radiological investigations
in the period from June 2010 till December
2013 and were admitted to the Surgery
Department Zagazig University Hospitals,
Egypt. Patients were classified into 2 age
groups below and above 6 years to decide
the diameter of ERCP scope and the stents
used in the procedure. Group A; 0-6 years
were 12 patients and Group B; 6-15 years
were 13 patients.

Results: ERCP was adequate in helping
to predict biliary ductal stones and removal

of them in all patients with no reported
diagnostic or therapeutic failure. The stent
placement was indicated in 21 of the 25
(84%) children, the other 4 children (16%)
just sludge was cleared using basket forceps
without the need for stent insertion. Two
to three weeks later laparoscopic chole-
cystectomy was successfully performed to
all indicated children with removal of the
stent after 2 to 3 weeks. There rate of
ERCP complications was 12% (3 cases),
one case reported mild pancreatitis and 2
cases reported mild cholagnitis.

Conclusion: The encouraging results of
this study with very minimal insignificant
complications of ERCP (safety) and good
results of ERCP in treatment of CBD stones
in children (efficacy) recommend that
children with choledocholithiasis due to
CBD stone or sludge should be treated by
endoscopic CBD stone or sludge removal.

INTRODUCTION

Although still rare pediatric calcular
obstructive jaundice appears to have
been on the rise since the early 1970s
[1]. The causes of this increase are
multifactorial and include an improved
ability to detect gallstones as well as
an actual increased incidence [1,2].
Endoscopic  retrograde  cholangio-
pancreatoraphy (ERCP) use in children,
has been limited by technical difficulties,
low incidence of pancreaticobiliary
diseases and lack of knowledge of
ERCP by pediatric surgeons and
pediatricians [3]. ERCP provides a
good definition of the extrahepatic

and intrahepatic bile ducts, its most
important role is to define usual
extrahepatic biliary obstruction and in
the diagnosis of sclerosing cholangitis. It
also has a role in detecting stones in
the CBD. It is also useful in the
diagnosis of bile duct patency and
thus excluding atresia in cholestatic
infants [4]. Therapeutic ERCP reduces
the need for surgery and preoperative
ERCP provides surgeons with a
“Road map” when surgery is required.
Success in neonates has also been
reported [5]. The aim of this study
was to evaluate the efficacy and safety
of ERCP in management of CBD
stones in children.
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PATIENTS AND METHODS

This study was conducted between June 2010
and December 2013 at the endoscopy unit, Surgery
Department Zagazig University Hospitals, Egypt,
and included 25 children with cholestasis due to
CBD stones. Patients were referred by the out
patient clinic of Pediatric Gastroenterology unit
and General Surgery Department Zagazig
University Hospitals, they were 11 females and
14 males. Patients were classified into 2 groups
according to the age below and above 6 years to
decide the diameter of ERCP scope and the
stents used. Group (A) 0-6 vyears; were 12
patients, Group (B) above 6 to 15years; were 13
patients (Table 1). All of them had been
diagnosed to have cholestasis due to CBD stones
and diagnosis was based on clinical, biochemical
and ultrasonic evidence. Their medical records
were reviewed and the following information
were obtained: age, sex, clinical presentation,
investigations and abdominal ultrasound results.
All the 25 children were subjected to ERCP
(using Pentax 402 ED3485T or Olympus JIF T20
side viewing duodenoscope) under general
anesthesia in the operative room using the C-arm
(TCA4PLUS) for biliary visulitzation. Of them 23
children were proposed for elective laparoscopic

cholecystectomy (LC) within two to three weeks
after ERCP. Two to three weeks after LC stent
removal under deep sedation (midazolam,
ketamine and fentanyl) in the operative room
was performed. A detailed informed written
consent was obtained from the parents or
guardian of all children. This study was approved
by our Institutional Review Board.

Statistical Analysis:

Analysis of the data was carried out using the
SPSS (version 12, Chicago, lllinois, USA) software.
Data were expressed as number, percentage and
mean + standard deviation. Comparison between
the mean values was performed using the
Student’s t-test. P values lower than 0.05 was
considered statistically significant.

RESULTS

The study included 25 pediatric patients with age
ranged from 2.3 to 13 years (mean age of 6.76
3.9 years). There was no statistical significance
between both groups regarding the age and sex
(Table 1). All patients presented with manifestations
of cholestasis including jaundice, dark urine and
pale stools associated with abdominal colic and
fever up to 39°C (Table 2).

Table (1): Age groups in relation to sex distribution of the studied cases

Adge groups
Group A Group B
Sex (n= F1)2) (n= f3) Total
No % No % No %
Male 7 28 7 28 14 56
Female 5 20 6 24 11 44
Total 12 48 13 52 25 100
P value = 0.22 (NS)
Table (2): Presenting symptoms among the studied cases
No %
Abdominal colic 25 100
Vomiting and fever 25 100
Color of urine (dark) 25 100
Color of stool (pale) 25 100
Jaundice 25 100
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Regarding the ultrasound findings (Table 3), 18
patients (72%) with calcular obstructive jaundice
[11 in group B and 7 in group A]. In six patients
(24%) ultrasound diagnosed as obstructive jaundice
due to thick bile (Inspissated bile syndrome,
Mucovicidosis) [2 in group B and 4 in group A].

Dilated intrahepatic biliary radicles (IHBR) reported
in 7 patients (28%), [3 patients in group A, 4 patients
in group B]. One patient in group A (4%) had in
addition parasitic worm (Fasciola) obstructing
the CBD.

Table (3): Interpretation of the main ultrasound findings in the studied cases

ltem Age group Total
Group A Group B (n=25)
CBD stones (Choledocholithiasis) 7 11 18
Obstructive jaundice by thick bile 4 2 6
Dilated IHBR 3 4 7
Obstructive jaundice by worm 1 -
P value 0.01 (S)

The final diagnosis in relation to the sex showed
that there was statistical significance between
males and females regarding the CBD stones and

the inspissated bile syndrome, one male child in
group A was diagnosed as obstructive jaundice
by parasitic worm (Table 4).

Table (4): Final diagnosis of different age groups in relation to sex distribution of studied cases

Age groups
Sex Final diagnosis Group A Group B Total
(n=12) (n=13)
Calcular obstructive jaundice 4 5 9
Female issated bile synd 1 1 2
(n=11) Inspissated bile syndrome
Obstructive jaundice with worm 0 0 0
P value 0.002 (S)
Calcular obstructive jaundice 6 10
Male - -
(n=14) Inspissated bile syndrome 2 1 3
Obstructive jaundice with worm 1 0 1
P value 0.045 (S)

The CBD cannulation was successful in all patients
(100%). Diagnostic ERCP for cholestasis of obscure
etiology was performed in a total of 8 patients
(32%), 4 patients in group A (33.3%) and 4 patients

in group B (33.3%), while therapeutic ERCP was
done in 17 patients (68%) [8 patients in group A
(32%), 9 patients in group B (36%)] (Table 5).

Table (5): Type of ERCP performed in different age groups of the cases

Age group
Item Group A Group B Total
No % No % No %
Diagnostic for Cholestasis of obscure etiology 4 4 8 32
Therapeutic in Cholestasis of known etiology 8 9 17 68
Total 12 13 25 100
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Findings during ERCP in the studied patients are
shown in Table 6. CBD stones were found in 19
child, while biliary parasite (Fasciola) was

extracted in one male child in group A. Six cases
were diagnosed with mucovicidosis.

Table (6): ERCP diagnosis in the studied patients

AAge group Total
Item Group A | Group B

No No No %
Calcular obstructive jaundice 7 11 18 72
Mucoviscidosis 4 2 6 24
Obstructive jaundice with worm 1 0 1 4
Failed 0 0 0 0
Dilated IHBR 2 7

P value <0.001 (HS)

As regard the different ERCP procedures done in
the two age groups of the studied patients. Clearance
of bile ducts from stones (Figurel and 2) or

worm or thick bile using basket forceps and/or
the extraction balloon done in all patients(100%).

Figure (2): Stone clearance using the extraction balloon
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Endoscopic sphincterotomy (ES) was performed 21 patients (84%) [11 patients in group B and 10
in all patients (Figure 3). Placement of internal  patients in group A] (Table 7).
biliary prosthesis (stent) was done (Figure 4) in

Figure (4): Plastic stent in the common bile duct

Table (7): Therapeutic ERCP procedures done in the studied patients

Age group
ERCP procedures Group A | Group B Total
Endoscopic sphincterectomy (ES) 12 13 25
Clearance of bile duct using basket forceps and/or balloon 3 2 5
Stent 10 11 21
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A total of 17 cases diagnosed with choledo- medically. The cases diagnosed  with
cholithiasis were referred to surgical management  Mucovicidosis  improved following ERCP
by laparoscopic cholecystectomy. The one case  clearance of the duct and was treated medically
diagnosed as parasitic worm (Fasciola) (Table 8).

improved following ERCP and was treated

Table (8): Outcome in the age group of studied patients

Outcome Group A | Group B | Total
Laparoscopic cholecystectomy then stent removal later on 8 9 17
Stent removal followed by medical treatment 2 2 4
Improved with medical treatment as no stent 2 2 4

The rate of ERCP complications encountered in  case developed pancreatitis in each group. All
both groups was 12% (3/25). One case had  cases were treated medically and there was no
cholangitis following ERCP in group A and one  mortality (Table 9).

Table (9): Complications of ERCP in the studied children

Age group
Item Group A Group B Total
(n=12) (n=13)
No % No % No %
Biliary pancreatitis 0 0 1 4 1
Cholangitis 1 4 1 4 2
Death 0 0 0 0 0 0
Total 1 2 3
DISCUSSION management  of biliary diseases (biliary

sphincterotomy to facilitate drainage or stone
extraction, stent placement or stricture dilatation)
[7]. The incidence of gallstones in children increased
in the last years due to both the regular use of the
noninvasive detection technique (ultrasonography)
and actual increased incidence. ERCP has become
a validated diagnostic and therapeutic modality
in children with choledocholithiasis, these
patients were treated successfully by endoscopic
sphincterotomy and stone removal [8-11].

Endoscopic retrograde cholangiopancreatography is
not as widely used in children as in adults and is
performed in few specialized centers. ERCP is an
effectual and safe therapeutic procedure in
children and adolescents of different ages in a
variety of pancreatobiliary disorders [6]. A major
advantage of ERCP is that it offers the opportunity
to perform endoscopic examination. The cause of
the patient’s symptoms may be evident on
visualization of the papilla of Vater itself. It is
reported that ERCP is an established modality for ~ Our study included 25 patients with clinical,
the diagnosis and treatment of pancreatobiliary ~ laboratory and ultrasound evidence of cholestasis,
diseases in adults. Repeated experience with with calcular blllary obstruction and all had
diagnostic and therapeutic ERCP in pediatric  Strong suspicion of stone common bile duct. There
patients is limited due to the relatively low Was no statistical significance when comparing
incidence of pancreatobiliary diseases, limitations ~ the age groups with the sex of the studied
in the size of duodenoscopeS, the need for patients. Coinciding with the findings of others
general anesthesia and the lack of highly trained  in their studies the most common presenting

and experienced endoscopists familiar with these ~ symptoms in all patients was abdominal colic,
specia| procedures in pediatric patients_ Vomiting, fever and triad of jaundice, dark urine

and pale stools (100%) [6]. Also On clinical
examination we noticed that jaundice was the
commonest finding in the studied group (100%).

With the refinement of technique and improvement
of endoscope design, excellent results have been
reported in the pediatric population especially the
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Enlarged liver and/or spleen were found in all
age groups. These findings were supported by
ultrasonographic examination of the abdomen
[7].

The different indications for ERCP examination
in our study were, confirming the diagnosis of
other imaging procedures and temporary relief of
obstruction until definitive management was
amenable while the most common indications for
ERCP in Western children are choledocholithiasis
and pancreatitis [8,12]. Indications differ in
Asian countries [11,13,14]. For example, in Saudi
Arabia the most common indication was
choledocholithiasis in patients with sickle-cell
anemia [11], whereas indication in Japan and
India was mostly cholodecal cyst [13-16]. As
others demonstrated in recent studies that ERCP
was an important diagnostic modality in infants
and children of all ages with cholestasis offering
valuable detailed information on the biliary and
pancreatic ductal system and that it has the
advantage over MRCP and CT in offering
diagnostic as well as therapeutic capabilities with
very minimal insignificant complications [6,13,
14,17-19].

The overall success rate in cannulation of the
common bile duct and pancreatic duct was 100%
in our study. The higher success rate reported in
our study was slightly different than rates reported
by many authors [6,12,18,20,21], and this can be
explained by the fact that the youngest child in
our study was older than 2 years and also the
small number of cases in our study is another
factor. The stent placement was indicated in 21
of 25 (84%) child; the other 4 children (16%)
just sludges were cleared using basket forceps
without the need for stent insertion. Two to three
weeks later laparoscopic cholecystectomy was
successfully performed to all indicated children
with removal of the stent after 2 to three weeks.
As reported in other studies, Endoscopic
sphincterotomy (ES) and basket extraction of
living Fasciola worm from the CBD was performed
successfully and without complications in one
patient and the children then treated medically
[20,21].

In conclusion, the encouraging results of this
study with very minimal insignificant complications
of ERCP (safety) and good results of ERCP in
treatment of CBD stones in children (efficacy)
recommend that children with choledocholithiasis
due to CBD stone or sludges as (thick bile or
worms) should be treated by endoscopic CBD

stone or sludges removal to prevent the potential
complications of choledocholithiasis which lead
to major risks, discomfort, and repeated
hospitalization.
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