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Abstract

AIM: To evaluate our experience in endoscopic retrograde
cholangio-pancreatography (ERCP) in terms of fulfilling
the ASGE guidelines in indications, positive findings,
and complications in the post-magnetic resonance
cholangiopancreatography (MRCP) era.

METHODS: Between November 2001 and February 2003,
consecutive ERCP cases were prospectively evaluated with
regard to the indications, findings, cannulation techniques,
devices used during the procedure, sedation given,
duration of procedure, and complications. These data
were entered in a database for subsequent processing
and analysis.

RESULTS: Of 336 cases, 21.4% were diagnostic and
78.6% therapeutic ERCP. The indications for ERCP fulfilled
the ASGE guidelines in 323 cases (96.1%). Suspected bile
duct stone was the most frequent indication (26.8%), and
this was followed by cholangitis (24.4%), dilated common
bile duct (14.9%), and cholestatic jaundice (13.4%).
Cannulation success rate was 94%. Biliary sphincterotomy
was performed in 175 (52.1%) patients. Repeated ERCP
was performed on 31.5% of the patients. Overall, the
complication rate was 9.8% with 0.3% being procedure-
related mortality. The complications were pancreatitis
(5.4%), bleeding (0.8%), cholangitis (2.4%) and others
(1.5%). No significant difference was observed between
the complication rate and the type of ERCP performed.

CONCLUSION: Our study showed that post-ERCP
complication rate was comparable with the other large
prospective studies and there was no difference in the
complication between the diagnostic and therapeutic ERCP.

© 2005 The WJG Press and Elsevier Inc. All rights reserved.
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INTRODUCTION

Endoscopic retrograde cholangio-pancreatography
(ERCP) is the most complex endoscopic procedure. It is the
preferred treatment for the majority of pancreatico-biliary
diseases. Since its introduction in 1968[1], ERCP has evolved
from a purely diagnostic to a therapeutic procedure because
noninvasive imaging techniques such as magnetic resonance
cholangio-pancreatography (MRCP) is increasingly being
used for the diagnosis of conditions, otherwise previously
diagnosed only by ERCP. Endobiliary sphincterotomy (ES)
has become a common procedure in the era of endoscopic
management of biliary and pancreatic diseases. However,
these procedures carry certain mortality and morbidity[2-5]

with acute pancreatitis, being the most common complication.
The purpose of this study was to evaluate our experience
in ERCP in terms of  fulfilling acceptable ASGE guidelines[6]

in indications, positive findings, and complications in the
post-MRCP era.

MATERIALS AND METHODS

Study population
A prospective study was conducted at the National University
Hospital, Singapore from November 2001 to February 2003.
A total of  336 consecutive ERCPs were performed during
the study period. All patients signed an informed consent
for the procedures, after receiving an explanation on the
risks, benefits and alternatives of ERCP and associated
therapeutic procedures. Patients were given topical
pharyngeal spray with 10% lignocaine spray, and sedated
with midazolam and pethidine or fentanyl. All procedures
were performed by Olympus duodenoscope JF200 or JF
240. Prophylactic antibiotics were routinely given to all patients.

Data on patients’ characteristics, ERCP indications and
findings, cannulation techniques, devices used during the
procedure, sedation given, duration of procedure and
complications were collected prospectively during the
procedure, recovery period and hospitalization. These data
were entered in a database for subsequent processing and
analysis.

ERCP complications
Post-ERCP complications were defined as any adverse effect
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related to the ERCP that prolonged hospitalization or
required readmission for previously discharged patients. The
complications were defined according to the previously
published criteria[6]. Acute pancreatitis was defined as a new
onset of abdominal pain with a rise in the level of amylase
at least three times the upper limit of  normal at more than
24 h after the procedure, requiring more than one night
of hospitalization. Bleeding was defined as a clinical evidence
of hemorrhage with decrease in hemoglobin greater than
2 g/dL or the need for a blood transfusion. Cholangitis was
defined as a fever greater than 38 ℃ for more than 24 h
that was thought to have biliary causes. Additional procedure-
interrupting events such as hypoxia (decrease in oxygen
saturation to below 90% for 2 min), duodenal tear and
bradycardia (decrease in heart rate to less than 50 beats
per minute for 2 min) were considered as post-ERCP
complications. Any intensive care unit admission after
procedure was graded as a severe complication.

ERCP was defined as therapeutic, where endoscopic
sphincterotomy, precut, drainage, stricture dilatation, stent
exchange, sphincter of Oddi manometry or biliary stone
removal had been performed singularly or in combination.

Statistical analysis
Statistical analysis was performed using the Statistical
Package for the Social Science (SPSS) version 10.0[9].
Comparison of diagnostic and therapeutic ERCP
complications were evaluated using the 2- or Fisher’s exact
test. All tests of significance were two-tailed and a P value
<0.05 was considered significant.

RESULTS

A total of  336 ERCPs were performed during the study
period. Median age of the patients was 65 years (range
17-93 years). There were an equal number of males and
females (167 men and 169 women). The ethnic distribution
was Chinese in 78.3%, Malay in 11.3%, Indian in 5.7% and
others in 4.8%. Indications of ERCP were suspected
choledocholithiasis (26.8%), cholangitis (24.4%), dilated
common bile duct (14.9%), cholestatic jaundice (13.4%),
gallstone pancreatitis (7.7%), stent-related problems (6.3%)
and others (6.5%, Figure 1). These indications fulfilled ASGE
guidelines in 323 (96.1%) patients.

One hundred and seventy-three (51.5%) patients had
co-morbidity such as diabetes mellitus with renal impairment,
ischemic heart disease, heart failure, old stroke, atrial
fibrillation, chronic renal failure and others. Twenty-seven
(8%) patients were on anticoagulation or antiplatelet drugs
for their underlying diseases. Anesthetist assistance (general
anesthesia) was required in 8 patients (2.4%), whereas the
endoscopic team assisted in sedation for all the remaining
patients. Midazolam (dose 0.5-10 mg) was used in 97.6%,
pethidine (dose 7-125 mg) in 97% and fentanyl (dose
20-75 g) in 0.6% of all patients. Prophylactic antibiotics
were routinely given to all patients.

ERCP failed in 20 patients (6%) because of unsuccessful
cannulation and/or suboptimal ductal opacification whereas
in 21 patients (6.3%), only shallow cannulation was achieved
preventing further therapeutic procedure. Successful

cannulation of the desired duct was obtained in 295 patients
(87.7%).

Biliary sphincterotomy was performed in 175 patients
(52.1%). Indications for sphincterotomy were common bile
duct stones in 119 cases (68%), suspected passed biliary
stone in 27 (15.4%), and biliary drainage in 11 (6.3%). Overall,
therapeutic procedures were performed in 264 patients
(78.6%). Sphincterotomy was the most common therapeutic
procedure (66.5%) and this was followed by stenting
(33.3%) and stone extraction (27.7%). Sphincter of Oddi
manometry was performed in two (0.6%) patients (Table 1).

Of 336 patients undergoing ERCP, 33 complications
(9.8%) were reported (Table 2). Eighteen cases were
immediate and 16 cases were delayed complications.
Post-ERCP pancreatitis was the most frequent complication
and occurred in 18 patients (5.4%). Pancreatitis was mild in
15 patients (4.5%), moderate in 2 patients (0.6%) and
severe in 1 patient (0.3%). Bleeding occurred in three
patients (0.8%); two bled immediately after sphincterotomy
(mild hemorrhage) and one had delayed hemorrhage
(moderate hemorrhage), after dilatation and biopsy of
malignant biliary stricture. All three of them were successfully
treated with endoscopic therapy and only one required blood
transfusion. Cholangitis occurred in eight patients (2.4%);
mild cholangitis in four patients, moderate in three patients
and severe in one patient. The cholangitis occurred after
plastic stenting for biliary stricture or stones in three patients,
after biliary stone extraction in another three, after biopsy
of biliary stricture in one, and after diagnostic ERCP in the
other. One patient had a duodenal tear (0.3%) sustained
during intubation of a Bilroth 2 anatomy, one (0.3%)
developed choledocho-duodenal fistula due to forceful
cannulation, one (0.3%) had subcapsular liver perforation
due to vigorous biliary stenting, one (0.3%) desaturated
during the procedure, and one (0.3%) developed bradycardia.
These patients were treated conservatively and recovered
well with no ill sequelae. Six (1.8%) patients died within
1 mo of the procedure, but only one was deemed procedure-
related (0.3%). This post-ERCP death was due to severe
cholangitis 2 d after sphincterotomy and stone extraction
for biliary stones. Four died of  underlying severe cholangitis
on presentation and one died of cardiac arrest 8 d after
the procedure. No significant difference was observed
between the complication rate and the type of ERCP
performed (Table 2).

Table 1 Therapeutic procedure in 264 patients

Type of procedure  n %

Sphincterotomy alone 40                   11.9

Sphincterotomy+stone extraction 86                   25.6

Sphincterotomy+biliary stenting 42                   12.5

Stricture dilatation±sphincterotomy   3   0.9

Nasobiliary drainage±sphincterotomy   2   0.6

Biliary stenting/stent removal alone 73                   21.7

Stone extraction alone   7   2.1

Dilatation and stenting   5   1.5

SOD manometry   2   0.6

Biopsy/cytology   4   1.2
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DISCUSSION
In recent years, ERCP had evolved from a purely diagnostic
to a therapeutic procedure with the introduction of non-
invasive investigative tools such as MRCP. Most of the
ERCP procedures in the present series, were therapeutic
(78.6%) compared to earlier studies[7-9] in which therapeutic
ERCP only comprised 40-55% of the total number of
procedures. The post-ERCP complication rate in the present
series was no different compared to other studies[9-13]. The
overall complication rate was 9.8%. There was no significant
difference in the complication rate between diagnostic and
therapeutic ERCP. This finding is consistent with that of a
retrospective US survey by Male et al.[14], but was in contrast
with those from a British survey[15] and an Italian study[16]

in which therapeutic ERCP was associated with three- to
four-fold higher complication rates.

The reported incidences of post-ERCP pancreatitis
ranged 0-40%[17] but were commonly quoted as 2-7%[10,18,19].
The variation is likely due to the difference in definition
of pancreatitis, method of data collection and indications
for ERCP. In the present study, acute pancreatitis was the
most common complication (5.4% of patients) and most
cases were mild. This finding is comparable with those of
two recently published large prospective studies by
Freeman et al.[10], and Loperfido et al.[16]. In the former study,
which only considered therapeutic procedure, the overall
complication rate was 9.8%. Procedure-related pancreatitis
occurred in 5.4% of patients; mild in 2.3%, moderate in
2.8% and severe in 0.4%. In the latter survey which also
included diagnostic procedure (one-third of procedures),
reported major complication rate was 4%, and pancreatitis
(moderate and severe only) occurred in 1.3%. The risk of
pancreatitis was similar for diagnostic and therapeutic ERCP
in our study. This is similar to the finding from a prospective
study from Boston[9] even though some studies[20,21] reported

higher pancreatitis complication rates in therapeutic ERCP.
Risk factors of procedure-related pancreatitis identified
were factors related to patients’ characteristics such as
younger age[10,16,22], suspected dysfunction of sphincter of
Oddi[10], history of ERCP-related pancreatitis[9], recurrent
pancreatitis[9] and factors related to endoscopic technique such
as pancreatic duct opacification[16,19], small bile duct[16,23],
multiple cannulation attempt[9] or difficult cannulation[10],
development of abdominal pain during the procedure[9],
precut sphincterotomy[10,22] and pancreatic duct brushing for
cytology[9]. ERCP-induced pancreatitis remains an important
clinical problem even in diagnostic ERCP.

Incidence of post-ERCP hemorrhage varies between
0.65% and 4% in earlier retrospective studies[24,25]. In our
study, procedure-related hemorrhage was only 0.8%. This
low figure is similar to those from a few large prospective
studies[9,10,16,22]. Cholangitis is an uncommon complication
in ERCP, ranged 0.5-1.1%[9,10,16,22]. However, cholangitis
seems to be slightly higher (2.3%) in our study, even though
routine antibiotics were given before starting the procedure.
Three patients with cholangitis had stent migration after
plastic stenting for biliary stricture or stones (one required
repeat ERCP), three had cholangitis after biliary stone
extraction (one had incomplete stone removal and required
the ERCP repeat for stones clearance and one who had
severe cholangitis subsequently died), one developed
cholangitis after biopsy of biliary stricture and one after
diagnostic ERCP. Most of the patients with cholangitis
resolved after one course of antibiotics.

Our study showed that post-ERCP complication rate
was comparable with those of other large prospective studies
and there was no difference in the complication rates
between the diagnostic and therapeutic ERCP. In line with
the current post-MRCP, most of our ERCPs were therapeutic
(78.6%). Future research should focus on developing clinical
pathways to guide clinicians in selecting patients who should
undergo ERCP or MRCP as the initial investigation and
those who would benefit from MRCP followed by ERCP.
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