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Post-ERCP complications, risk factors and
management of complications
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ABSTRACT
Introduction: Endoscopic retrograde cholangiopancreatography (ERCP) is an interventional procedure used 
for the diagnosis and treatment of hepatopancreaticobiliary system diseases. The aim of this study is to 
evaluate post-ERCP complications, risk factors, and management of complications of ERCP procedures 
performed in the endoscopy unit of our hospital.

Materials and Methods: The study retrospectively reviewed 765 patients’ data of ERCP performed by the 
same endoscopist for the diagnosis and treatment of hepatopancreaticobiliary diseases at a single center 
between April 2019 and February 2021. Interventional procedures were reviewed in terms of ERCP indications, 
procedure-related complications, risk factors for complications, and management of the complications.

Results: A total of 765 procedures were carried out. The successful cannulation rate was 91.9%. The most 
common indicators for the ERCP procedure were choledocholithiasis (43.6%), high levels of cholestasis bio-
markers/intra-extrahepatic bile duct dilatation (19%) ve removal of bile duct stents (12.5%). The most com-
mon risk factors were; female gender (60.9%) and younger age (42.3%) for post-ERCP pancreatitis, pre-cut 
(10.9%) and anticoagulant therapy (7.5%) for bleeding, papillary abnormalities (22.4%) for perforation, and 
older age (42.8%) for cholangitis. The most common complications were hyperamylasemia and pancreatitis 
(17.2%), bleeding (2%), cholangitis (1.83), and perforation (0.65%). Mortality occurred in 0.26% of patients 
due to post-ERCP cholangitis.

Conclusion: Understanding the risk factors and early diagnosis and treatment of complications are the ways 
to reduce morbidity and mortality in the management of post-ERCP complications.
Keywords: Complication; early diagnosis; endoscopic retrograde cholangiopancreatography; hepatopancreaticobiliary 
system; risk factors.
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Introduction

Endoscopic retrograde cholangiopancreatography (ERCP) 
is a widely used, effective, and safe endoscopic procedure 

for the diagnosis and treatment of biliary and pancreatic 
system diseases.[1] Post-ERCP complications are 20 times 
more common and four times more severe than complica-
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tions due to standart endoscopic procedures.[2] In general, 
post-ERCP complication rate is 10%, while the mortality 
rate is 0.33–1%.[3–5]

Complications during ERCP can occur due to many factors 
such as selection of patients, experience of endoscopist, 
and anatomical variations.[3,6] Patient-related risk factors 
(e.g. anticoagulant therapy, cirrhosis, end-stage renal fail-
ure, advanced age, etc.) need to be evaluated before the 
procedure in order to take precautions to reduce compli-
cations.[3]

The aim of our study is to review complications due to 
ERCP procedures which are performed at the endoscopy 
unit of our hospital, risk factors for ERCP procedure, and 
management of post-ERCP complications.

Materials and Methods

Data of 765 patients who have undergone ERCP procedure 
for diagnosis or treatment at the endoscopy unit of our 
hospital between April 2019 and February 2021 were col-
lected and studied retrospectively. Procedures were eval-
uated in terms of patients’ demographic informations, in-
dications for the procedure, complications of procedure, 
risk factors for complications, and the management of 
these complications. All procedures were performed by 
the same endoscopist. All patients submitted informed 
consent. Our study was conducted in accordance with 
the World Medical Association’s Declaration of Helsin-
ki. Ethics committee approval was obtained from Bursa 
State Hospital for the study. (Number: 2021-7/17) (Date: 
21/04/2021).

Anticoagulant therapies were ceased at least 5 days before 
procedure and patients were administered low molecu-
lar weight heparin instead. Each patient was evaluated 
by an anesthesiologist before procedure. Sedoanalgesia 
was provided by an anesthesiologist. Patients were mon-
itored for heart rate, oxygen saturation, and blood pres-
sure. Patients were administered 2–4 lt/min oxygen with 
nasal cannula during the procedure. Topical lidocaine 
10% was used to numb the patients’ throats. Patients who 
had high intestinal motility were administered hyoscine 
N-butylbromide (Buscopan®) in order to ease the cannu-
lation. Patients were in prone position during the proce-
dure. After cannulation of choledoch, Urografin® diluted 
1:3 with saline solution was used for bile duct imaging. 
After the procedure, patients were kept under observation 
for 1 h in case of any complication. Patients without any 
adverse clinical situation after the ERCP procedure were 

discharged home with physical examinations and labo-
ratory tests scheduled for the next day. Patients who had 
symptoms such as stomachache, nausea, vomiting, and 
fever were hospitalized.

In the present study, Shapiro-Wilk test was used to assess 
whether the age variable followed a normal distribution. 
According to the Shapiro Wilk test, age variable was ex-
pressed with the mean, minimum and maximum values, 
while the categorical variables were reported with frequen-
cy and related percentage values. SPSS (IBM Corp. Re-
leased 2012. IBM SPSS Statistics for Windows. Version 20.0. 
Armonk. NY: IBM Corp.) software was used for statistical 
analysis. P<5% was considered statistically significant.

Results

The total number of procedures was 765. Succesful cannu-
lation rate was 91.9%. Of the patients, 60.9% were female. 
The mean age was 58.6 (18–88) years. The most common 
indications for ERCP were choledocholithiazis (43.6%), el-
evated cholestasis biomarker levels and dilated intra-ex-
trahepatic bile ducts (19%), and stent extraction (12.5%) 
(Table 1). Other ERCP indications included malignant 
diseases, biliary pancreatitis, bile fistula, cholangitis, and 
parasitic diseases of bile ducts.

The most common post-ERCP complications were hy-
peramylasemia and pancreatitis (17.2%), bleeding (2%), 
cholangitis (1.83%), and perforation (0.65%) (Table 2). In 
addition, one patient had basket impaction, one patient 
had esophageal laceration, and one patient had pneumo-
thorax. Two patients (0.26%) died due to post-ERCP chol-
angitis.
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Table 1. ERCP indications

Indications n %

Common bile duct stones 334 43.6
Elevated cholestatic enzymes /  146 19
and intrahepatic-extrahepatic
bile duct dilatation
Pancreatic - bile duct malignancies 73 9.5
Biliary pancreatitis 67 8.7
Bile duct injury / biliary fistula / 42 5.4
cholangitis (Emergency ERCP)
Stent removal 96 12.5
Parasitic diseases of the biliary tract 7 0.91

ERCP: Endoscopic retrograde cholangiopancreatography.



The most common patient-related risk factors for post-ER-
CP pancreatitis (PEP) were female gender (60.9%), young-
er age (42.3%), and papillary abnormalities (22.4%), while 
most common procedure-related risk factors were pre-cut 
(10.9%) and pancreatic cannulation (8.8%) (Table 3). 
The most common risk factors: for bleeding were pre-cut 

(10.9%) and anticoagulant therapy (7.5%), for cholangitis 
were age (42.8%) and previous ERCP (10.7%), for perfora-
tion were papillary abnormalities (22.4%) and presence of 
papillary lesion (11.2%) (Table 4).

Discussion

Several factors are involved in the development of post-ER-
CP complications. These complications, especially PEP, 
may occur due to patient-related, procedure-related, and 
endoscopist-related risk factors. The management of the 
complications and treatment strategies are based on the 
severity of the compilications (Fig. 1).

The rate of PEP is 3–10%.[7] Epigastric pain, elevated 
pancreatic enzyme levels (at least 3 times higher) and 
unscheduled hospitalization leads the physician to PEP 
diagnosis.[8] Mild pancreatitis requires 1–3 days of hospi-
talization and moderate pancreatitis requires 4–10 days 
of hospitalization. Need for surgical or interventional pro-
cedures and hospitalization period over 10 days refers to 
severe pancreatitis.[9] In our study, the incidence of PEP 
was 3.6%. The risk factors for this particular complication 
were mostly patient-related. None of our patients devel-
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Table 3. Risk factors for post-ERCP pancreatitis

  n %

Patient-related factors
 Abnormal papilla 172 22.4
 Oddi dysfunction 38 4.9
 Female gender  466 60.9
 Young age (<50 years) 324 42.3
 Previous pancreatitis 23 3
 Non-dilated bile duct 58 7.5
 Normal serum bilirubin 73 9.5
 End-stage renal failure 5 0.65
Procedure-related factors
 Pancreatic cannulation 68 8.8
 Pancreatic injection 7 0.9
 Pancreatic sphincterotomy 34 4.4
 Pre-cut 84 10.9
 Biliary balloon sphincter dilatation 12 1.5

ERCP: Endoscopic retrograde cholangiopancreatography.

Table 4. Risk factors for other complications

  n %

Risk factors for bleeding
 Use of anticoagulants 58 7.5
 Low platelet count 6 0.78
 Cirrhosis 3 0.39
 End-stage renal failure 5 0.65
 Intraprocedural bleeding 16 2
 Low level of endoscopist’s experience
 Pre-cut 84 10.9
Risk factors for cholangitis
 Incomplete biliary dilatation 18 2.3
 Hilar obstruction 12 1.5
 Previous ERCP 82 10.7
 >60 years of age 328 42.8
Risk factors for perforation
 Abnormal papilla 172 22.4
 Pre-cut 84 10.9
 Papillary lesion 86 11.2
 Non-dilated common bile duct 58 7.6
 Oddi dysfunction 38 4.9

ERCP: Endoscopic retrograde cholangiopancreatography.

Table 2. ERCP complications

Complications n %

Elevated serum amylase 132 17.2
 Less than twice 72 9.4
 More than twice 60 7.8
Pancreatitis requiring hospitalization 28 3.6
Perforation 5 0.65
 Requiring surgery 2 0.26
 Not requiring surgery 3 0.39
Bleeding 16 2
 Endoscopic treatment 3 0.39
 Conservative treatment 13 1.6
Cholangitis 14 1.83
Pneumothorax 1 0.13
Basket impaction 1 0.13
Esophageal laceration 1 0.13
Mortality 2 0.26

ERCP: Endoscopic retrograde cholangiopancreatography.



oped severe pancreatitis. For treatment of the patients 
with mild and moderate pancreatitis, we ceased oral al-
iment, administered intravenous hydration, third-gen-
eration cephalosporin, non-steroidal anti-inflammatory 
drugs (NSAID), and all these patients recovered with con-
servative treatment and hospital stay <10 days.

The strategies to reduce PEP risk can be listed as avoid-
ing unnecessary ERCP procedures, limiting cannulation 
attempts, lowering the amount of contrast agent adminis-
tered into the pancreatic duct, placing a pancreatic stent 
as prophylaxis, and using rectal NSAIDs.[3] The treatment 
strategies in patients hospitalized due to PEP don’t have 
any difference than standard pancreatitis treatment.[10] 
Basis of the treatment is to cease oral ailment and to ad-
minister intravenous hydration, appropriate antibiotics, 
NSAIDs and when necessary, parenteral nutrition.[3] Cas-
es with severe pancreatitis may require interventional or 
surgical procedures.[10] In our clinic, mild and moderate 
PEP rate was 3.6% and these patients were all treated con-
servatively.

The incidence of bleeding after endoscopic sphincteroto-
my (EST) varies from 0.3% to 9.6%.[11] This complication 
can be taken under control mostly endoscopically during 
the procedure or conservatively after the procedure, but 
with a low rate, additional endoscopic or surgical inter-
ventions may be required.[11] Patient-related risk factors in-
clude anticoagulant therapy, coagulopathy (internation-
al normalized ratio higher than 1.5), thrombocytopenia 
(platelet number lower than 50,000/microliter), cholan-

gitis, chronic renal failure, and cirrhosis.[12] Procedure-re-
lated risk factors include difficult cannulation, papillary 
abnormalities, impacted stone at the ampulla, performing 
pre-cut or zipper-cut.[13] The mode and the features of elec-
trocautery device are important. New generation energy 
devices provide pure cut electrocautery current and this 
feature makes them safer than old type electrocautery de-
vices and reduces the risk for zipper cut.[13] Even though 
we have been using an old generation electrocautery 
device in our endoscopy unit, the zipper cut rate in our 
series remained at 1% and no bleeding occurred within 
these patients.

EST should be done toward 11–13 o’clock.[13] When the 
papilla can not be placed toward 12 o’clock due to the lack 
of experience, bleeding may occur after EST.[14] In case 
of failure to stop the bleeding with endoscopic saline ir-
rigation, diluted adrenalin injection and electrocautery 
coagulation can be used with a success rate up to 93%.
[15] When these efforts fail to stop bleeding, argon plasma 
coagulation, balloon dilatation of the papilla, biliary met-
al stent placement, and endoscopic clipping can be used.
[16,17] If the bleeding can not be taken under control with all 
these endoscopic interventions, angioembolisation (pan-
creaticoduodenal artery or gastroduodenal artery) or sur-
gical treatment options can be life-saving.[16] In our study, 
bleeding rate after EST was found 2%. All bleedings were 
taken under control during the procedure via balloon 
dilatation of papilla, adrenaline injection, and electro-
cauterization. Endoscopic reinterventions were required 
in 20% of these patients due to rebleeding and they were 
all treated via endoscopic interventions, no surgical inter-
vention was required.

The most feared post-ERCP complication is perforation. 
Factors such as manuplation with choledoscope, sphinch-
terotomy, atypical papillary localization and pre-cut can 
cause perforation.[18] Post-ERCP perforation rate of expe-
rienced endoscopists is >1%.[18] Mortality rate of patients 
with perforation is 7.8–9%.[19] Perforations mostly occur 
at the retroperitoneal space therefore the diagnosis can 
be delayed. Making the diagnosis during or shortly after 
the procedure may improve the prognosis and reduce the 
need for surgery.[20] After the procedure, 44% of patients 
may present with clinically evident perforation signs.
[21] The diagnosis can be made with signs and symptoms 
such as abdominal pain, tachycardia, peritoneal irrita-
tion, leukocytosis, and intraperitoneal free air or contrast 
extravasation in a contrast-enhanced abdominal tomog-
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Figure 1. Management of ERCP complications. NSAIDs:  
Non-steroidal anti-inflammatory drugs; IV: Intravenous; 
PTC: Percutaneous transhepatic cholangiography.
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raphy scan. The management of all patients with perfo-
ration needs to include cessation of oral alimentation, 
bile decompression via nasogastric tube, administration 
of wide-spectrum antibiotics, and intravenous hidration 
(and nutrition, if necessary). If the diagnosis is made 
during surgery and the site of perforation is duodenal, it 
needs to be repaired with clips.[21] When the acute abdo-
men is present and patient’s clinical condition is deteri-
orating, surgical exploration should not be delayed. In 
our study, perforation occured in 0.6% of patients and eo-
sophageal laceration occured in one patient. The patient 
with esophageal laceration was treated with an esopha-
geal stent which was removed after 3 weeks. One of the 
patients with perforation had pneumothorax and treated 
with tube thoracostomy. Two of five patients who had 
perforation required surgical exploration while the other 
three patients were treated conservatively. No deaths oc-
cured among patients with perforation in our series.

Another post-ERCP complication is cholangitis. Factors 
such as biliary tract obstruction, defective bile transporta-
tion, and bacterial translocation take part in the pathogen-
esis of cholangitis. Biliary stent placement is recommend-
ed for patients with insufficient biliary stone extraction in 
order to prevent cholangitis.[22] Data reveal the incidence 
of post-ERCP cholangitis as 1–2.4% and mortality as 0.1%. 
Medical conservative approach is the first choice of treat-
ment for the patients diagnosed with post-ERCP cholan-
gitis, and this approach provides recovery in most of the 
patients.[23] Drainage via biliary stent placement (plastic 
or metal), stent revision, or percutan transhepatic cholan-
giography is required in the patients who are non-respon-
sive to conservative treatment.[23] If these procedures fail, 
surgical exploration may be necessary.[24] In our study, the 
incidence of cholangitis was 1.83%. Among 16 patients 
who developed cholangitis, mortality occurred in 12.5%. 
Biliary stents were placed in two patients after they were 
diagnosed with post-ERCP cholangitis, but these inter-
ventions did not help prevent mortality.

Conclusion

ERCP is an effective procedure for both diagnosis and 
treatment of hepatopancreaticobiliary system diseases. 
Due to the reason that ERCP is an invasive procedure, de-
termination of predictable risk factors before the process, 
and close follow-up during and after the procedure may 
help reduce complication rates and enhance treatment 
success.
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