
 
 

 
 

  
 
 
 

 
 

 
 

 
 

 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 

 
 

 

 
 
 
 
 
Introduction 
 Endoscopic retrograde cholangiopancreato-
graphy (ERCP) is an interventional endoscopic 
method used to treat biliary tract and 
pancreatic diseases. By developing technology, 
it is used more for therapeutic purposes. 
Therefore, the rate of complication increases 
after ERCP procedure (1). The most common 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
and severe complications are pancreatitis, 
bleeding, perforation, and cholangitis (2). 
Although ERCP is an outpatient treatment 
method, it has a severe complication rate 
ranging from 4-16% (3). Only 1-2% of these 
complications are severe, and mortality  
rates below 1% have been reported (4). Some 
precautions should be taken for the success of 
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Introduction: Endoscopic retrograde cholangiopancreatography (ERCP) is a method of diagnosing and treating 
pancreaticobiliary diseases. ERCP differs from other endoscopic procedures with a greater risk of developing 
complications. The study aims to share experiences in diagnosing and managing complications in 15000 ERCP cases 
performed by two general surgeons in two separate general surgery ERCP units in 13 years and to determine 
appropriate diagnosis and treatment approaches in patients with complications. 
Materials and Methods: This study evaluated the data of 15000 patients who underwent ERCP with various diagnoses 
between June 2009 and June 2022 in General Surgery Clinics in two different centers retrospectively. Age, sex, ERCP 
indications, comorbidity, and clinical findings of the patients were recorded. 
Results: All patients who underwent ERCP were divided into two groups according to the incidence of complications. 
The patients who developed complications had higher ages, hospitalization days, and intensive care unit admission 
rates. Comorbidity increased the rate of complication development: amylasemia and acute pancreatitis were the 
most developed complications, respectively. Women developed more post-ERCP pancreatitis (PEP). Pre-incision, 
the number of ERCPs applied was not found to affect PEP development. Choledochal stone was the most important 
indication for ERCP in patients who developed PEP. 
Conclusion: ERCP is an invasive procedure, and complications such as acute pancreatitis, hemorrhage, perforation, 
cholangitis, and cholecystitis develop after this procedure. Determining these complications and related risk factors 
will be beneficial in terms of patient satisfaction and health expenditures. 
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this invasive procedure. To control the correct 
indication, the patient should be carefully 
examined, an experienced endoscopist should 
perform the procedure, and the follow-up after 
ERCP should be continued meticulously. The 
experience and expertise of the endoscopist 
and patient-related factors are essential in the 
emergence of complications related to ERCP 
(5). To increase the reliability of the ERCP 
procedure, risk factors of ERCP complications 
should be determined very carefully (3).  
  The study aims to analyze ERCP case 
performed by two surgeons (in a large series) in 
two centers and to determine appropriate 
diagnostic and treatment approaches for 
complications developing during and after the 
procedure. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Materials and Methods 
Study Design 
 The study shows that the data of 15000 patients 
who underwent ERCP with various diagnoses 
between June 2009-2022 at Şanlıurfa Mehmet 
Akif İnan Training and Research Hospital and 
Afyonkarahisar Health Sciences University 
General Surgery were retrospectively evaluated.  
 

Ethical Statement 
  Ethics committee approval of the study was 
obtained from Harran University Clinical 
Research Ethics Committee (HRÜ/22.14.13). 
Patient demographic data, such as age, sex, 
laboratory, and endoscopic data, were 
obtained from the hospital data processing 
database. ERCP indication, ERCP number, and 
ERCP procedures were recorded in the reports. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Table 1. General features of the patients with/without complication 

Variables 
Complication 

P value* 
Yes No 

Number of patients  2150 (14.3 %) 12850 (85.6 %) - 
Gender Female 1280 (59.5 %) 7400 (57.5%) x2=2.86; p=0.095 

Male 870 (40.4%) 5450 (42.4%) 
Age (years)  65.36±15.17 56.78±19.8 p=0.021 
Hospitalization day (day)  9.42±2.3 2.8±1.1 p<0.0001 
Intensive care unit (n) Yes 280 (13%) 321 (2.4%) x2=530.5; p<0.0001 No 1870 (87%) 12529 (97.6%) 
Additional diseases Hypertension 1470 (59.2%) 1012 (40.8%) x2=4878.2; p<0.0001 

Diabetes Mellitus 1210 (68%) 654 (35.1%) x2=4434.9; p<0.0001 
Coronary artery disease 400 (84.5%) 188 (32%) x2=1436.9; p<0.0001 
Chronic heart failure 240 (52.9%) 44 (15.5%) x2=1160.9; p<0.0001 
Hyperlipidemia 110 (66.0%) 98 (47.1%) x2=256.09; p<0.0001 
Cerebrovascular accident 130 (47.3%) 67 (34%) x2=433.8; p<0.0001 
Hypothyroidia 78 (63.8%) 87 (52.7%) x2=147.4; p<0.0001 
CRF 90 (54.4%) 51 (36.2%) x2=283.9; p<0.0001 
GIS malignancy 62 (56.3%) 52 (45.6%) x2=150.1; p<0.0001 
Other 241 (56.3%) 187 (43.7%) x2=632.2; p<0.0001 

Complications  
(n=2150) 

Amylasemia 956 (6.4%) - - 
Acute pancreatitis (PEP) 870 (5.8%) - 
Cholangitis 168 (1.12%) - 
Bleeding 88 (0.6%) - 
Stent migration 40 (0.3%) - 
Perforation 23 (0.2%) - 
Stone basket impaction  
in the choledoch 

5 (0.03%) - 

 GIS: Gastrointestinal System; CRF: chronic renal failure; PEP: Post ERCP Pancreatitis; *chi-square test 
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The development of post-ERCP pancreatitis 
(PEP), perforation, bleeding, and infectious 
complication and early diagnosis and treatment 
of complications were determined from the 
patient files. Complications were defined and 
classified according to the American Society for 
Gastrointestinal Endoscopy (ASGE) criteria (6). 
 

Statistical Analysis  
  Data were evaluated using the IBM SPSS 
Statistics 20 package software (IBM, New York, 
USA). Data were given as the number of units 
(n), percent (%), and mean±standard deviation. 
Statistical analyzes were performed using the 
unpaired t-test and chi-square test depending 
on the appropriate variable. P-value<0.05 was 
considered significant.  
 

Results 
  In this study, 15000 patients who underwent 
ERCP were divided into two groups according 
to the incidence of complications. When the 
patients with complications were compared in 
terms of the gender of the patients without 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

complications, there was no difference between 
them (p=0.095). The age of the patients  
who developed complications was higher 
(p=0.021). The day was higher in patients  
with complications (p<0.0001). Patients who 
developed complications had a higher rate of 
admission to the intensive care unit (x2=530.5; 
p<0.0001). Comorbidity [Hypertension, diabetes 
mellitus, coronary artery disease, chronic  
heart failure, hyperlipidemia, cerebrovascular 
accident, hypothyroidia, chronic renal failure 
(CRF), gastrointestinal system (GIS) malignancy, 
and other] increased the complication rate 
(table 1). The most common complications  
in these patients were amylasemia (n=956; 
6.4%) and acute pancreatitis (n=870; 5.8%). 
Other complications are given in Table-1. 
Periampullary diverticulum (PAD) was present 
in 1354 (9.0%) in this study. Of these cases, 772 
were female, and 582 were male. Complications 
were seen in 196 (14.4%) of 1354 patients  
with PAD. Cholangitis was seen in 168 (1.12%) 
 patients after ERCP. 46 patients died of sepsis 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Table 2. General characteristics of PEP developing patients 

Variables PEP (+) PEP (-) p value 

Age (avg-year)  Female 61.2±10.3 59.97±10.1 p=0.12* Male 58.4±6.8 57.48±9.7 

Genus Female 572 7878 x2=33.27**  
p<0.0001 Male 298 6252 

Pre-incision  Yes 470 1986 x2=956.11**  
p<0.0001 No 400 12144 

How many ERCP 
n (%) 

First ERCP 790 (90.8%) 12870 (91.1%) x2=0.078**  
p=0.780 Second and above 80 (9.1%) 1260 (8.9%) 

Indication 

Choledochal stone 13272 (84.4%) - 

 

Pancreatic tumor 425 (2.8%) - 
SOD 331 (2.2%) - 
Papillary tumor 232 (1.5%) - 
Cholangiocarcinoma 212 (1.4%) - 
Bile leakage (Post cholecystectomy) 150 (1 %) - 
Bile leakage after LHC 108 (0.7%) - 
Fistula of LHC to bile ducts 88 (0.6%) - 
Bile duct stenosis 82 (0.5%) - 

Per-cut Yes 470 1789 x2=1096.4** 
p<0.0001 No 400 12344 

 SOD: Sphincter Dysfunction of Oddi; LHC: liver hydatid cyst; *unpaired t test; ** chi-square test 
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due to cholangitis after ERCP. Patients who 
developed post-ERCP pancreatitis (PEP) as a 
complication were anaylzed separately. Patients 
with and without PEP were compared with each 
other. The results are given in Table 2.  
 

Discussion 
  This study found that 15000 patients who 
underwent ERCP had an additional disease, 
increasing the development of complications. 
Amylasemia and PEP were the most common 
complications in 15000 ERCP cases. The most 
important indication for ERCP for patients who 
developed PEP was choledochal stone. 
  In this study, it was found that the age of the 
patients who developed complications was 
higher compared to that of those who did not 
develop complications. This finding supports 
previously reported studies (7-9). Since elderly 
patients have more comorbidities and use 
antithrombotic agents than younger patients, 
the rates of systemic complications and death 
are higher in elderly patients (7, 8). In elderly 
patients with acute cholangitis, symptoms are 
vaguer; comorbidities and delay in diagnosis 
are more common (9). Elderly patients are 
diagnosed in more severe stages than younger 
patients (9). Fritz et al. (10) evaluated the 
reliability of the ERCP procedure in patients 
older than and below 80 years, and no 
difference was found between the groups 
regarding procedural success and complication 
rates. In another study, the ERCP procedure was 
compared in patients over 90 and 70-90 years 
old, and early complication rates were similar in 
the groups after ERCP (11). In our study, the 
mean age in the patient group with 
complications was 65.36±15.17 years, and the 
mean age in the uncomplicated patient group 
was 56.78±19.8 years. 
  The literature has reported successful selective 
cannulation of the common bile duct in ERCP 
between 80-97% (12). The success of biliary 
cannulation depends on several factors, 
including the patient's anatomy, the use of 

specialized catheters, and skill and experience 
(12, 13). However, cannulation is impossible in 
approximately 20% of cases with the usual 
techniques (14). Per-cut is an alternative  
to cannulation under challenging situations, 
although its success is not guaranteed (14). 
Repeating ERCP within three days after a failed 
per-cut is acceptable (14). In this study, 
successful cannulation was achieved in 15000 
patients. Nine hundred ninety-seven patients 
included in the ERCP procedure but could not 
be cannulated were excluded from the study. 
The successful cannulation rate is 93.7%. While 
selective cannulation was performed in 12344 
patients, pre-cut cannulation was performed in 
2656 patients. 
 The risk of infection is exceptionally high during 
ERCP (15). The most common intervention that 
causes bacteremia, especially in cases of biliary 
obstruction, is the ERCP procedure (15). The 
most common infection-related complication 
of ERCP is ascending cholangitis. In general, it 
was reported as 1.4%; however, it is associated 
with high mortality rate of 7.9% (15). Therefore, 
prophylactic antibiotics were administered to 
our patients before the ERCP procedure. This 
study observed cholangitis in 168 (1.12%) 
patients after ERCP, which is consistent with the 
literature. 46 of these patients died of sepsis 
due to cholangitis after ERCP. Bleeding after 
diagnostic ERCP is rare; sphincterotomy is the 
leading cause of bleeding (2). In this way, the 
bleeding rate has been reported as 0.3-2% in 
the literature (2, 5). In our study, 88 (0.5%) 
patients developed bleeding during the 
procedure. Two of them underwent surgery  
to control the bleeding. Transduodenal 
sphincterotomy and transpapillary T-tube 
placement were performed. No bleeding was 
observed in the late period. Transfusion  
was required in 4 patients after the procedure. 
If the platelet count of patients with risky 
comorbidities is below 50000/mm3, the number 
should be kept between 50000 and 80000 by 
giving platelet suspension with appropriate 



 

55  77 

ERCP Complications UĞURLU & YILMAZ 

Ulutas Med J 2023;9(1):51-57 

timing (16). This study studied pre-procedural 
hemogram and INR values of all our patients. 
  After a hematology consultation, platelet 
suspension was administered to patients with 
low platelet counts. Necessary consultations 
were made for patients whose INR values were 
not within normal limits. Patients with average 
INR values were included in the procedure. In 
our practice, patients were included in the ERCP 
procedure by keeping the INR value below 1.5. 
Fresh frozen plasma was transfused and 
processed in 62 patients with high INR (1.5-4.3). 
Anticoagulant drugs were discontinued 5 days 
before the procedure. It was started again 3 
days after the procedure. Although many 
studies suggest discontinuing acetylsalicylic 
acid (especially if papilloectomy/resection is to 
be performed), there are also studies claiming 
that this is not necessary for recent years (17).  
In our practice, we stopped aspirin 5 days 
before the procedure and administered low 
molecular-weight heparin under the skin. 
  The incidence of duodenal perforation after 
ERCP ranges from 0.09 to 1.67%, with mortality 
up to 8% (18). In a study conducted by Wu et  
al. (19) on 30 cases of perforation that occurred 
in 6620 ERCP procedures, 7 patients had 
guidewire perforation in the bile duct, 11 
perforations were peri-ampullary, 3 duodenal,  
1 esophageal, and 1 patient had a perforation  
of the afferent extremity of the Billroth 
II anastomosis. Conservative treatment is 
emphasized in perforations that develop as a 
complication of ERCP, unlike standard gastro-
intestinal perforations, and surgery should be 
applied to patients after careful selection. In this 
study, 23 (0.2%) patients developed duodenal 
perforation during the procedure, and 7 
required open surgery. Although there was no 
intraoperative mortality, two patients died of 
sepsis that persisted after surgery. 
 The periampullary diverticulum (PAD) reported 
in the literature is between 6-20% (20). The 
increase in pancreatic cannulation during the 

procedure may be essential factor contributing 
to the development of pancreatitis due to 
anatomical position changes in the common 
bile duct and pancreatic duct due to the  
change in papilla position due to diverticula. 
Cannulation failure due to the change in the 
position of the papilla is also considered 
another morbidity caused by PAD, but the data 
on this subject are conflicting. Tyagi et al. (21) 
showed that the size of the diverticulum and the 
location of the papilla did not affect cannulation 
success. Choledoch cannulation in patients with 
PAD is more complicated and requires 
extraordinary skill. In addition, this diverticulum 
increases the risk of stone formation in the 
common bile duct after ERCP. In this study, 
1354 (9%) of our patients had PAH. Of these 
cases, 772 were female, and 582 were male. 
Our cannulation time was longer in patients 
with periampullary diverticulum. Although 
conflicting results in terms of bleeding in studies 
with patients with PAH, it was shown that there 
was no difference in terms of pancreatitis and 
perforation compared to those without PAD 
(22). In this study, the complication rate in 
patients without diverticulum was not different 
from the complication rate in the PAD patient 
group. Our overall complication rate in 1354 
patients with PAD was 14.4%, with 196 patients. 
  The most common complication of ERCP is 
pancreatitis (23, 24). The frequency of PEP  
has been reported as 1-40% (24). Predicting 
possible complications and their course is 
essential to reduce risk and mortality (24). 
Various risk factors have been defined for 
developing complications, especially PEP (24). 
The relationship between PEP and female 
gender, young age, previous PEP history, 
presence of recurrent pancreatitis attacks, oddi 
sphincter dysfunction, percutaneous biliary 
intervention, and difficult cannulation has been 
proven in various studies (25, 26). In this study, 
PEP developed in 870 (5.8%) patients after the 
procedure. In our study, pre-cut cannulation 
was performed in 470 (54%) of 870 patients 
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who developed PEP. An anterior pre-cut should 
be performed early to prevent PEP in high-risk 
patients. Prospective studies with more cases 
are needed to demonstrate that the anterior 
incision is protected from PEP with a needle-
point sphycterotome. 
  The most important limitation of this study is 
that patients who underwent gastric and 
duodenal surgery were excluded. ERCP 
application to patients undergoing gastric and 
duodenal surgery is a particular procedure. It is 
appropriate to carry out studies that include this 
group. 
Conclusion 
  With the introduction of various imaging 
methods into clinical practice, ERCP has rapidly 
lost its diagnostic function. Today, the most 
critical indication for ERCP is the treatment of 
biliary tract and pancreatic diseases. Despite 
 the possibility of serious complications, we 
believe the performance of ERCP inappropriate 
indications and early diagnosis of complications 
is essential in preventing morbidity and 
mortality. We also believe that the indications 
and complications of the ERCP procedure 
should be managed by a team more than any 
other endoscopic procedure. Consultation of 
indications and possible complications by a 
general surgeon, gastroenterologist, and 
radiology specialist is crucial for patient and 
physician safety 
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