
ABSTRACT
Endoscopic retrograde cholangiopancreatography (ERCP)

has become the preferred treatment method for hepatobiliary
and pancreatic disease. Despite technological progress this
technique continues to account for the greatest morbidity and
mortality caused by digestive endoscopic procedures. ERCP
carries a risk of pancreatitis, perforation, hemorrhage, cholan-
gitis and cardiopulmonary events occurring in upto 10% of pa-
tients in referral centers, implying a mortality of up to 1%, not
including therapeutic failures or the need for re-intervention. A
greater mortality rate has been demonstrated in prospective
studies rather than in retrospective studies, but overall, the
number of complications described in the literature is much
lower than the number of complications that actually occur.

A descriptive prospective study was conducted at San José
Hospital from April 1, 2006 to April 30, 2007 in patients who
underwent an ERCP and had a 1-month follow-up. A total of
381 patients were included; 9 (2.3%) were excluded, and of the
remaining 372 there was an overall success in 79.6% of cases,
8.3% had a second intervention, 7.6% developed complica-
tions (pancreatitis, perforation, hemorrhage, cholangitis, pain,
intolerance to sedatives, and cardiopulmonary events), and
4.3% were failed ERCP studies. The mortality rate of the ERCP
procedure was 0.8%.

ERCP-related complications were determined at a teaching
center, and this suggests the need to implement centers of excel-
lence in order to improve the efficacy of the procedure.
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INTRODUCTION

Endoscopic techniques have become the gold standard
for diagnostic and therapeutic interventions for biliary
and pancreatic diseases. The current use of ERCP is
mainly therapeutic and only in some very special circum-
stances is it done for diagnostic purposes (1-5). ERCP is
the most complex digestive endoscopy technique. ERCP
complexity carries a morbidity rate of up to 10% and a
mortality rate of up to 1% (6-9).
A complication is defined as an adverse or undesirable

event that may or may not have a precipitating cause and
does not that imply a medical error or medical negli-
gence. An adverse event occurring within 30 days fol-
lowing the procedure is considered an early ERCP-relat-
ed complication. Complications from endoscopy are
defined as general complications or they may be specific
to the type of procedure (6,7). ERCP complications were
classified at the 1991 consensus conference into 3 cate-
gories: mild, requiring up to 3 days’ hospitalization; mod-
erate, requiring 4 to 10 days’ hospitalization; and severe,
requiring more than a 10 days’ hospitalization, radiologic
or surgical intervention or causing death. Mortality attrib-
utable to this procedure was defined as that which oc-
curred within 30 days after the procedure or complica-
tion.
ERCP-related complications include acute pancreati-

tis, post-sphincterotomy bleeding, biliary sepsis (cholan-
gitis and cholecystitis), perforation and side effects of
sedatives (arrhythmias and hypoxemia) (6-8). In recent
years ERCP-related pain has been regarded as an adverse
event when it is a typical 24-hour abdominal pain occur-
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ring after the procedure, after ruling out pancreatitis or
perforation; and when the clinical indication for which
ERCP was performed was not resolved. For, even though
it does not cause direct morbidity, it does imply the need
for additional diagnostic or therapeutic procedures carry-
ing associated morbidity and mortality risks, as well as
higher costs for the health care system (6).
It is assumed that different series underscore the num-

ber of complications and report less than actually occur
(6,7,9,10). In a prospective telephone survey within 30
days after ERCP, the reported complication rate increased
by approximately 50% (7).
The purpose of this study was to describe the deter-

mining factors of ERCP-related adverse events or suc-
cess at an academic referral center.

METHODS

This descriptive, prospective study was conducted in
patients seen at San José Hospital in Bogotá who under-
went an ERCP between April 1, 2006 and April 30, 2007.
All patients for whom the procedure was clinically indi-
cated according to the service guidelines and who signed
an informed consent form were included. Patients who
underwent an ERCP practiced by a professional other
than the two professors in the service, and those who did
not have a minimum 30-day follow-up were excluded.
The two experienced professors who practiced the proce-
dures perform an annual average of 180 ERCPs each. De-
spite the fact that this is a teaching hospital, no training
medical procedures were conducted during the study pe-
riod. Initial patient information was obtained, and follow-
up was conducted, by the researchers, personally or by
phone, 4 and 24 hours after the ERCP and on day 30. All
the necessary calls were made in order to obtain the re-
quired information. When an abnormality was detected
the patient’s clinical record was directly reviewed to con-
firm what had happened. Additionally, all re-interven-
tions performed in our service were included. Non-inva-
sive monitoring methods were used. Procedures were
conducted under conscious sedation with a titrated mida-
zolam dose of up to 5 mg iv and using hyoscine N-butyl
bromide as antispasmodic medication at a titrated dose of
up to 40 mg iv. Both drugs were administered by a li-
censed nurse assigned specifically to this task. A curved
sphincterotome was used for cannulation and no hy-
drophilic guide wires were used to facilitate the proce-
dure. Cannulation attempts for each patient were not
quantified. Since this is a referral hospital, procedure
complexity was diverse and was not analyzed as a vari-
able in this study.
ERCP was defined as a successful procedure when the

clinical indication was resolved without any complica-
tion. An ERCP was deemed diagnostic when opacifica-
tion with a contrast medium of the bile or pancreatic

ducts was achieved according to the clinical indication
and no therapeutic intervention was performed. ERCP
was deemed non-successful when complications oc-
curred, second interventions were required, or the indica-
tion remained unresolved. ERCP-related complications
were reported according to the classification defined at
the 1991 consensus conference (6). Pancreatitis was de-
fined as the presence of abdominal pain within 24 hours
following ERCP, with a minimum 3-fold increase of
amylase above normal values. Perforation was diagnosed
when the patient developed abdominal pain associated
with retropneumoperitoneum in an abdominal X-ray.
Cholangitis was considered when the patient had fever
higher than 38 ºC within 24 hours following the ERCP
procedure. Hemorrhage was defined as bleeding that re-
quired an endoscopic injection for its management, ane-
mia that required a blood transfusion, or if the procedure
had to be suspended because of it. Post-ERCP-related
pain was diagnosed when the patient presented with ab-
dominal pain within 24 hours following ERCP, with pan-
creatitis and perforation being ruled out. Intolerance to
sedation was defined when the procedure had to be dis-
continued within five minutes after initiation. Cardiopul-
monary complications were present when the patient had
a decrease in blood saturation levels that required discon-
tinuation, angina or arrhythmias. Re-intervention was de-
fined when the patient required a new procedure to re-
solve the initial indication, and failed ERCP when the
opacification with contrast medium of the indicated duct
was not achieved, or the clinical indication for the proce-
dure remained unsolved. The mortality rate accountable
to the procedure was defined as death occurring as a con-
sequence of a complication. When there were doubts as
to the actual cause of death the case was discussed with
the professors and residents in the service, to define it as
directly related, possibly related, or unrelated to ERCP.
Quantitative variables were analyzed by calculating

the median and standard deviation values, and qualitative
variables were described using proportions. A bivariate
chi-square analysis was performed to explore possible as-
sociations between independent variables and complica-
tions.
The ethics committee authorized this trial because no

interventions other than those already established were
performed, and the information about the procedure and
patient follow-up was collected in a confidential manner.

RESULTS

A total of 381 patients were assessed, of which 9
(2.4%) were excluded for failing to achieve the required
1 month of follow-up (n = 8), for rendering unknown out-
comes, or because the procedure was performed by an at-
tached gastroenterology specialist (n = 1) without com-
plications. Of the remaining patients (n = 372), 63.2%
were intervened by one of the professors and 36.8% by
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the other professor. The overall features of the patients,
and the indications for the procedures are described in
table I.

No ERCPwas performed for the indication of cannula-
tion of the pancreatic duct. It was observed that 8.6% of
patients had previous precut papillotomy, sphincterotomy
or sphincteroplasty. No patient had prior BII or Roux-en-
Y reconstruction after gastrectomy. The overall success
was 79.6%. ERCP findings and interventions are de-
scribed in table II.
The majority of complications in 22 patients (76%)

were diagnosed during the first evaluation carried out
4 hours after the procedure, 5 (17%) were diagnosed dur-
ing the evaluation performed after 24 hours, and only 2
(7%) at the 48 hours evaluation. A total number of 29 pa-
tients (7.8%) presented with complications. Details on
procedure complications are shown in table III.
Post-ERCP pancreatitis was present in 9 patients

(2.4%). Symptoms occurred within the first 4 hours in
8 cases, particularly pain, which required amylase mea-
surement and an abdominal X-ray. No patient died for
this reason. It was mild in 3 patients, moderate in 5, and
severe in 1, who required a surgical procedure.
Hemorrhage occurred in 5 patients (1.3%). One outpa-

tient was diagnosed 48 hours later and only required a
transfusion. The other 4 were diagnosed during the first
24 hours after the ERCP procedure and were handled with

endoscopic injection at the bleeding site. One of these pa-
tients received plasma prior to the procedure due to antico-
agulation treatment, and died as a result of this complica-
tion.
Perforation was present in 5 patients (1.3%). None of

them underwent a precut papillotomy, two had prior
sphincterotomies, which were enlarged, three had normal
bile ducts, and bile duct cannulation was achieved in all
of them. None had an intra or peri-diverticular papilla.
One patient died due to this complication. No perforation
was identified during the procedure or was caused by the
duodenoscope at a site other than the major papilla.
Cholangitis occurred in 5 patients (1.3%). Cannulation

and derivation of bile ducts was achieved in 4 patients
and failed in one. Two cases were mild, two were moder-
ate and one was severe, causing death. It must be noted
that none of the patients had a tumor of the biliopancreat-
ic confluence, nor died for this reason. These patients
were evaluated independently from those with a tumor
and cholangitis who died.
ERCP-related pain was present in one patient (0.3%)

in whom perforation or pancreatitis were ruled out. This
patient did not undergo precut or opacification with con-
trast medium of the Wirsung duct. Bile ducts were dilated
and the patient required 4-day hospitalization.
Cardiopulmonary complications occurred in two cases

(0.5%). One had acute atrial fibrillation and required 4 days’
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Table I. Overall characteristics of patients undergoing ERCP

Variable n = 372 %

Age (years)
Median +/- SD 52.23 ± 19.4
Range 15-90

Sex
Male 128 34.4
Female 244 65.6

Procedure setting
Outpatient 144 38.7
Inpatient 228 61.3

Indication for the procedure
Cholecystocholedocholithiasis 185 49.7
Residual choledocholithiasis 60 16.1
Recurrent choledocholithiasis 33 8.9
Biliary pancreatitis or history thereof
(regardless of severity) 38 10.2
Tumor of the biliopancreatic confluence 28 7.3
Insertion – change of biliary prosthesis 7 1.9
Suspected bile duct lesion 5 1.3
Gallbladder cancer 4 1.1
Cholangitis 3 0.8
Klatskin’s tumor 2 0.5
Other (ascaridiasis, sphincter of Oddi
dysfunction, hepatolithiasis) 7 1.8

Table II. Features and procedures in ERCP

Variable n = 372 %

Procedure average duration 18 min
Range 5 - 70 min
Diagnostic ERCP 41 11
Therapeutic ERCP 315 84.7
Failed ERCP 16 4.3
Precut papillotomy 55 14.8
Cannulation of bile ducts 356 95.6
Opacification of Wirsung 106 28.5
Biliary sphincterotomy 298 80.1
Instrumentation with basket 267 71.8
Insertion of biliary prosthesis 34 9.2

Table III. ERCP complications

Variable Male Female n = 372 %

Successful ERCP 102 194 296 79.6
Second intervention 9 22 31 8.3
Failed ERCP 3 13 16 4.3
Pancreatitis 0 9 9 2.4
Hemorrhage 3 2 5 1.3
Perforation 2 3 5 1.3
Cholangitis 2 3 5 1.3
Pain 0 1 1 0.3
Cardiopulmonary 2 0 2 0.5
Intolerance to sedation 0 2 2 0.5
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management. Another patient developed pulmonary edema.
The procedure could not be performed in two patients

due to intolerance to sedation. One of them had to undergo
a second intervention under general anesthesia, with no
complications. The other patient was taken to the operation
room without complications. No other complications such
as basket impaction, allergic reactions or sedation-related
respiratory depression were present in this series.
A second intervention was performed in 31 (8.3%) pa-

tients, 17 (4.5%) within the first 30 days and 14 after day
30. The mean time between the first and second proce-
dures was 63 days (1 - 368). Complications arose in three
patients: atrial fibrilation in one patient, cholangitis re-
quiring percutaneous derivation in another patient, and
another one developed hemorrhage, requiring suspension
of the procedure. Cannulation of the bile ducts failed in 6
patients, and 4 were only diagnostic procedures.
There were 16 (4.3%) failed ERCP procedures, despite

the fact that 10 of them underwent precut papillotomy.

Six patients required a second intervention and two had
complications: one suffered severe pancreatitis requiring
a 14-day hospital stay, and the other one presented with
cholangitis. In this patient bile duct cannulation failed,
and the patient died due to a procedure-related cause.
Twenty-nine (7.8%) patients died during the follow-up

period, 11 of them had neoplasms of the biliopancreatic
tree, 2 had a Klatskin tumor, 3 had gallbladder cancer, 12
had choledocholithiasis, and 1 pancreatitis. An analysis
of these cases was sub-classified as death unrelated to the
procedure in 22 patients (myocardial infarction, pul-
monary embolism and cerebrovascular disease), possibly
related to the procedure (4 patients) and directly related
to or attributable to the procedure (3 patients). Conse-
quently, the mortality rate attributable to the procedure in
our series was 0.8%, even though, if for discussion pur-
poses we include patients with prior cholangitis aggravat-
ed by the ERCP procedure, our mortality rate would in-
crease to 1.6% (Table IV).

Table IV. Mortality rates due to ERCP

Complication Age Time of symptom Day of death Subclassification Comments
initiation post-ERCP of death

Hemorrhage 41 18 hours post- ERCP 6 Directly related Intra-procedure bleeding. Anticoagulation
reversion due to dilated cardiopathy with 18%
ejection fraction. Required two endoscopic

treatments to control hemorrhage. Died apparently
due to pulmonary embolism when anticoagulation
was suspended due to bleeding. Female inpatient

Cholangitis 76 12 hours post- ERCP 1 Directly related Patient with a tumor of the biliopancreatic
confluence. Bile duct cannulation could not be
achieved despite precut. Patient pertained to

another health institution

Perforation 74 4 hours post- ERCP 1 Directly related Patient with a tumor of the biliopancreatic
confluence. Bile duct cannulation was achieved
and a biliary prosthesis was inserted. Patient

developed intense pain and died 24 hours later.
Patient pertained to another health institution

Cholangitis 80 4 hours post- ERCP 5 Possibly related Patient with metastatic cancer of the head of the
pancreas. Bile duct cannulation was achieved

and a biliary prosthesis was inserted. Cholangitis
was evidenced during the procedure.

Male inpatient

Cholangitis 68 4 hours post- ERCP 5 Possibly related Patient with metastatic cancer of the head
of the pancreas who was admitted to hospital

with known cholangitis. Bile duct cannulation was
achieved but a new biliary prosthesis could not be
inserted. A biliary prosthesis had been inserted one
month before but obstructed. Male inpatient

Cholangitis 61 4 hours after ERCP 12 Possibly related Patient with metastatic cancer of the head of the
pancreas. Bile duct cannulation was achieved and
a biliary prosthesis was inserted. Cholangitis was
evidenced during the procedure. Male inpatient

Cholangitis 54 3 days after ERCP 4 Possibly related Patient with metastatic cancer of the head of the
pancreas. Bile duct cannulation was achieved but a
biliary prosthesis could not be inserted. Asymptomatic

for 72 hours. Male inpatient
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A bivariate statistical analysis demonstrated a signifi-
cant difference in age and gender variables for pancreati-
tis, gender for perforation and for second interventions,
bile duct diameter and time of procedure. No statistically
significant variables were found for hemorrhage, cholan-
gitis or ERCP-related pain (Table V).

DISCUSSION

As reported by various prospective series, ERCP car-
ries a significant risk of complications (6,7,10-24). A
1-month follow-up was achieved in 97% of our patients.
The present study evaluated the diverse complications of
ERCP adding quality indicators such as duration of pro-
cedure, failed ERCP procedures, and second interven-
tions. No report specifically analyzing the duration of the
procedures was found in the literature review. However,
this may be significant for in this series the number of
prolonged procedures (lasting 30 minutes or more) was
46 (12%), and of these, two patients died due to compli-
cations (cholangitis and perforation). Christensen et al.
(7) reported the use of high doses of antispasmodic drugs
as an indirect risk factor for cardiopulmonary complica-
tions perhaps due to the extended duration of the proce-
dures.
Age was the only factor correlated with cardiopul-

monary complications in this study, in patients aged 70 or
more; and pancreatitis may be predicted in young fe-
males. This is consistent with reports from other series
(8,11). Other authors found no significant differences
with the use of ERCP in older patients (25).
Diagnostic procedures performed in this series were

low (11%) compared with other series (7,11,18), 9% of
these patients required a second intervention and 4.8%
presented with complications (cholangitis and pancre-
atitis). These data, although lower than the 17% report-
ed by García-Cano Lizcano (26), led us to reflect on the
diagnostic use of ERCP, especially since, in our series,
a significant number of patients required a second in-
tervention. The small percentage of diagnostic proce-
dures is attributable to the use of institutional guide-
lines, which indicate the use of ERCP in an appropriate
clinical setting when patients meet two or more of the
following criteria: elevated alkaline phosphatase, direct
hyperbilirubinemia, dilated bile ducts or pancreatitis
possibly due to bile pathogenesis. Thus the therapeutic
intention of the procedures is high as suggested by the
global trend (5).
Precut was required in 55 patients (14.8%) and success

attributable to the procedure was 85%. No patient suf-
fered a perforation but three of them developed pancre-
atitis (5.4%). However, no statistically significant differ-
ence was observed (p = 0.11). This percentage of
complications due to precut is similar to what is reported
by other authors, who encountered 4.2% complications
and a 75% success in using it (11,17). Among the 80% of
patients who underwent biliary sphincterotomy, 13% pre-
sented with complications, a higher figure than reported
in other trials (11,17,18), with this series not providing an
explanation for this finding.
Non-intentional Wirsung opacification with contrast

medium was done in 28.5% of the patients, of which
12% required a second intervention, 11% had compli-
cations, one of them fatal, and 77% evolved without

Table V. Bivariate analysis of complications

Complication/variable Yes No p value

Pancreatitis
Age
Median ± SD 37 ± 17.41 52.61 ± 19.36 0.001
Range 17-72 15-90
Gender
Male 0 128 0.027
Female 9 235

Perforation
Gender
Male 2 126 0.007
Female 3 241
Sphincterotomy
Yes 3 295 0.242
No 2 70

Hemorrhage
Sphincterotomy
Yes 0 72 0.303
No 5 312
Precut
Yes 0 55 0.303
No 5 312

Cholangitis
Age
Median ± SD 60.8 ± 20.65 52.12 ± 19.43 0.339
Range 37-84 15-90
Gender
Male 2 126 0.791
Female 3 241

Pain
Age
Median ± SD 67 ± 0 52.19 ± 19.45 0.386
Range 67 15-90
Precut
Yes 0 55 0.676
No 1 316

Second intervention
Time to procedure
Median ± SD 23.9 ± 13.7 17.7 ± 11.8 0.005
Range 5-55 5-70
Diameter of bile ducts
Normal 8 (25.8%) 173 (50.7%) 0.005
Stenotic 0 16 (4.7%)
Dilated 17 (54.8%) 142 (41.6%)
Not canalized 6 (19.3%) 9 (2.6%)
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complications. It should be noted that only one case of
mild pancreatitis occurred in these patients. No pan-
creatic prosthesis was used to prevent pancreatitis be-
cause this measure is not fully accepted as a protection
factor for this condition, and rather increases the costs
of the procedure. The Loperfido (11) series shows a
smaller percentage of Wirsung opacifications but does
not report any complication secondary to pancreatog-
raphy.
The Cotton international complication grading scale

was used in this report. ERCP-related pancreatitis was
present in 2.4% of participants. Most of them were con-
sidered mild to moderate and only one was considered
severe. Precut, biliary sphincterotomy, normal bile ducts,
Oddi dysfunction and young healthy females have been
related to this complication (6,7,10,11,13,19,21,23). In
this series, females aged less than 37 had a higher risk of
pancreatitis.
ERCP-related biliary sepsis is reported in up to 3%.

The proportion was 1.3% in our study, and a bile duct by-
pass was performed in all cases except for one. If we in-
cluded patients with tumors of the biliopancreatic conflu-
ence we would have a total of 2.6% for cholangitis. The
identified risk factors include biliary stasis, malignant ob-
struction, and the use of precut (7,22-24). The adminis-
tration of prophylactic antibiotics is still controversial
(21,22). We did not use a routine prophylactic antibiotic
regimen prior to ERCP. It was only used in patients with
suspected cholangitis.
Hemorrhage occurred in 5 patients (1.3%), reflecting a

very similar percentage to that reported by other authors
(7,10,11). Bleeding was only diagnosed in one patient in
a delayed manner. The other four patients were diagnosed
in a timely manner by means of an endoscopic interven-
tion, attributable to the definition of the variable: hemor-
rhage. The use of precut, sphincterotomy, duodenal di-
verticula, prior anticoagulation treatment, and the
administration of plasma have been deemed risk factors
for this event (7,9,15,21,22). None of these factors was
encountered in this study. Only intra-operative bleeding
became a common factor without reaching statistical sig-
nificance.
Perforation occurred in 1.3% of patients, and this is

similar to what is reported in other trials (7,17,20,22).
Diverticula, precut and inexperience have been identi-
fied as risk factors (7,12,15,17,20). Perforation was
never diagnosed late in this series. However, one pa-
tient died due to this cause. Precut was not performed
in any patient but biliary prosthesis insertion was per-
formed. These are described by various authors as pre-
disposing risk factors for this condition (11,16,
17,20,21).
There is no analysis of complications describing a

difference between inpatients and outpatients (16) in
the reviewed series. In this study 38.7% were outpa-
tients and 61.3% inpatients. Pancreatitis, perforation
and cholangitis occurred more commonly in outpa-

tients, and we did not find any factors to explain this
result. Cardiopulmonary events occurred only in inpa-
tients, which could be explained by inpatient-associat-
ed comorbidities.
The mortality rate in our study was 7.8%. Of the 29

patients who died within 30 days following the ERCP
procedure 16 had a terminal malignant condition and
only 13 a benign condition.
ERCP efficacy is determined by a high success level

with a low frequency of complications (22). Most of the
studies used to consider an ERCP to be successful if can-
nulation of the indicated duct was achieved; however, the
current trend encourages reporting all the adverse events
of a procedure. The proportion of bile duct cannulations
in this trial was 95.6%, much greater than that expected
for training centers (80%) (22). Precut was used in 14.8%
of participants, similar to the percentage accepted for re-
ferral centers (10 to 15%) (22).
The incidence of a second intervention due to resid-

ual stones after ERCP was 8.3%, much less than the
15% accepted for general centers (22,24). Apparently,
the use of Vater papillary balloon dilation could de-
crease the proportion of residual stones (27,28). It must
be noted at this point that literature does not describe a
theoretical approach to ERCP – related residual chole-
docholithiasis as that used after a cholecystectomy,
which also considers the time between the ERCP pro-
cedure and cholecystectomy. The percentage of failed
procedures was 4.3%, much less than the 10% pro-
posed for centers which perform standard ERCPs
(15,22). However, although success was achieved in
79% in this series we consider it to be less because
some second interventions could have been conducted
in another institution and not within the estimated fol-
low-up period.
In conclusion, it is confirmed that ERCP complica-

tions relate to the therapeutic intention of this procedure.
Moreover, it highlights the importance of an expeditious
communication between the physician who perform the
procedure and the patient to detect the maximum number
of secondary adverse events related to the procedure in a
timely manner. The creation of centers of excellence
would improve the efficacy of the procedure.
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