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Abstract
Background: Endoscopic retrograde cholangiopancreatography (ERCP) is a gold standard tool in diagnosis 
and mainly treatment of biliary and pancreatic disease. This invasive technique has well-described potential 
morbidity and mortality. However, no comprehensive information exists till date from Palestine. 

Aim: This study aimed to determine outcome and complications of ERCP procedures performed in the European 
Gaza Hospital, Gaza.

Methods: a retrospective facility-based study was conducted on 103 consecutive patients underwent ERCP in 
the European Gaza Hospital from 2017 to 2019. Patients' records were reviewed and appropriate data were 
collected. Descriptive and multivariate logistic regression.

Results: mean patients' age was 55.5±17.8 years, and 53.4% of them were females. Half of patients (50.5%) 
presented with jaundice as a chief complaint, and 62% had a past history of gallbladder stones and/or cholecystitis. 
Three quarter of ERCP procedures were elective, in which most common indication was obstructive jaundice 
resulted from choledocholithiasis (77.7%). successful cannulation was reported in majority of ERCP procedures 
(95.1%) and sphincterotomy was mainly intervened (90.3%). ERCP was performed mainly for therapeutic 
purpose either by clearance of common bile duct (CBD) or biliary stenting (67% and 20.4%, respectively). Most 
ERCPs time ranged between 30 to 60 minutes. overall complication rate was 6.8%, mainly bleeding (2.91%) 
followed by pancreatitis (1.94%). Predictors for risk of complications were doing pancreatic injection (OR: 18.8, 
CI95%: 2.18-162.45, P=0.008) and CBD clearance (OR: 0.15, CI95%: 0.03-0.86, p=0.033).

Conclusion: despite reported morbidity and risk of mortality, ERCP remains a significant approach for 
management of pancreatico-biliary diseases.
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Introduction
Endoscopic retrograde cholangiopancreatography (ERCP) has 
been first used in 1968 to diagnose and treat pancreatic and bil-
iary diseases. It is a complicated and invasive endoscopic tech-
nique with serious and life-threatening complications. ERCP is a 
complex intervention, performed by physician or Gastroenterol-
ogist, which requires very specialized equipment and high com-
petent personnel. A specialized side-view endoscope is moved 
through mouth until reach the duodenum, then accessories are 
inserted into biliary and/or pancreatic duct for management. 
As a therapeutic intervention, ERCP can be used to relieve bile 
duct obstruction by removing stones, balloon dilation or by in-
sertion a stent. Moreover, performing trans-papillary drainage 
of pseudocysts when it is related to pancreatic duct. As a diag-
nostic tool, it is used to visualize the ampulla and take biopsies 
to rule out pancreatic and biliary malignancy. Evolution of the 
ERCP has simultaneously emerged with development of sensi-
tive but non-invasive modalities for diagnosis, such as magnetic 
resonance cholangiopancreatography (MRCP) and endoscopic 
ultrasound (EUS).
 
ERCP carries risk for serious complications, occur in 10% of 
patients, including but not limited to bleeding, pancreatitis, and 
perforation, and overall mortality is 0.1% to 0.5% (1, 2). Pancre-
atitis is the most common and its incidence varies 1-7% and can 
touch 25% in high risk patients (3). Predictors include difficult 
cannulation, pancreatic injection, and use of precut sphincterot-
omy. Bleeding is also common, resulting from sphincterotomy, 
and is estimated to occur in 0.3% to 2% (4). Perforation occurs, 
between 0.3% to 0.6% of ERCP, as trauma from sphincterotomy 
and intraductal guidewire manipulation. Other complications in-
clude cholangitis, cholecystitis, and stent-related complications. 
In the Gaza strip, two referral hospitals provide ERCP service 
and serve more than two million inhabitants; one in Al-Shifa 
medical complex and another in the Gaza European hospital. 
The ERCP service was initiated since 2013, however, there is 
lack data on performance of these hospitals. This study aimed 
to retrospectively analyse outcome and complications of ERCP 
intervention during three years from 2017-2019 at the Gaza Eu-
ropean hospital.

Materials and Methods
This was a retrospective facility-based study conducted on 103 
consecutive patients underwent ERCP between 2017-2019 at 
the European Gaza hospital by two experienced medical gas-
troenterologists. Patients' records were retrieved and analyzed 
accordingly. Data included patients’ demographics, clinical 
characteristics, past medical history, ERCP indication and find-
ings, cannulation success and technique, devices used during the 

procedure, intervention, investigation/imaging results, and com-
plications. Records with incomplete information and patients' 
refusal to be involved were excluded from analysis. Ethical 
approval was obtained from the Research Committee of Min-
istry of health and European Gaza Hospital. Moreover, patients 
gave their consent prior beginning of ERCP. The procedure was 
performed under general anesthesia and patients were admitted 
for observation for at least 24 hours. Intravenous Propofol and 
fentanyl were administered for all procedures, and sometimes 
ketamine was added. Complications of ERCP were determined 
according to classification of (5). Complication is any adverse 
event occurs 30 days after ERCP and is related to it and neces-
sitate at least one night of hospitalization. Severe complications 
required at least ten days’ hospitalization and needed surgical, 
invasive radiological interference or admission to intensive care 
unit or death. Patients were followed for 30 days’ post ERCP 
and were called by telephone to identify any problems related 
to procedure. The IBM SPSS software version 23 was used for 
data analysis. Categorical variables were presented informs of 
frequency and percentage and were compared using Chi-square 
test, while continuous variables were expressed informs of 
means and standard deviations (SD). Independent factors as-
sociated with increased risk for complications were examined 
by univariate analysis first. Then, independent variables with 
P<0.25 were included and run into multivariate logistic regres-
sion. Odds ratio (OR), and confidence interval at 95% (CI 95%) 
were presented accordingly and the statistical significance was 
set at P < 0.05.

Results
One hundred three patients were enrolled in the study. The men 
age was 55.5±17.88 years old (range: 10-89 years), and females 
represented more than half of the sample (53.4%). Half of pa-
tients had past history of cholecystitis (55.3%) and complained 
of jaundice (50.5%) and pain associated with jaundice (34%). 
Most ERCP procedures were elective (75.7%), were related to 
biliary causes (93.2%) and persisted between 30-60 minutes 
(85.4%). Biliary related causes included stones in CBD, post-
op biliary leak, biliary strictures, cholangitis and biliary tumors. 
Clearance of CBD calculi was the most intervention performed 
(67%) followed by biliary stenting (20.4%) using plastic materi-
als and pancreatic injection was performed in 3.9% of patients. 
Sphincterotomy was performed in majority of patients (90.3%) 
(Table 1). Successful cannulation was achieved in 95.1% of 
patients (98/103) and only 7 patients (6.8%) exposed to com-
plications. Common reported complications were: perforation 
(1/103, 1%), pancreatitis (2/103, 1.9%), bleeding (3/103, 2.9%) 
and sepsis (1/10, 1%). Most patients were discharged with over 
all good health (91/103, 88.3%), whereas, 12 patients (11.7%) 
were referred to West Bank hospitals for further management.

Table 1: Socio-Demographic and Clinical Characteristics

Variables n (%)
Gender n
M 48 46.6
F 55 53.4
Age (M±SD): 55.5±17.88
< 35 14 13.4
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36-64 53 51.5
≥ 65 36 35.0
Past history 
Pancreatitis 4 3.9
GBS / cholecystitis 57 55.3
Chronic disease 31 30.1
Chief complain
Abdominal pain 10 9.7
Jaundice 52 50.5
Pain and jaundice 35 34
Pain and fever 1 1
Pain and itching 1 1
Jaundice and itching 2 1.9
Jaundice and fever 2 1.9
Type of intervention
Elective 78 75.7
Urgent 25 24.3
Indication 
Pancreatic cause 4 3.9
Biliary cause 96 93.2
Miscellaneous 3 2.9
Procedure time (minutes)
≤ 60 88 85.4
> 60 15 14.6
Result of cannulation
Successful 98 95.1
Unsuccessful 5 4.9
Pancreatic injection
Yes 4 3.9
No 99 96.1
Technique 
Sphincterotomy 93 90.3
Papillotomy 4 3.9
Pre-cut fistulotomy (NKF) 1 1
Pre-cut papillotomy 1 1
Trans-pancreatic pre-cut 1 1
sphincterotomy Balloon dilatation 3 2.9
Intervention 
Clearance of CBD calculi 69 67
Biliary stenting 21 20.4
Biliary stricture dilation 3 2.9
Pancreatic papillotomy and stenting 2 1.9
Pancreatic duct stone clearance 2 1.9
Normal ERCP –No therapeutic intervention 1 1
Failure to cross tight CBD stricture 4 3.9
Failure to visualize ampulla/bleeding ampulla 1 1
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Radiology findings n %
Pre- Ultrasound 
   Normal 1 1
   Stones 69 70.4
   Dilated CBD 24 24.5
   Wall thickness 4 4.1
Pre-MRCP
   Stones 55 57.3
   Dilated CBD 31 32.3
   Strictures 3 3.1
   Tumor 2 2.1
   Filling defect 5 5.2

Table 2: Radiological findings from abdominal ultrasound and MRCP pre-ERCPs

Significant reduction in findings are observed (P<0.0001) (Table 
3). In bivariate analysis of independent variables associated with 
complications, five independent factors were chosen for multi-
variate regression analysis (P<0.05): age, technique performed 
during ERCP, pancreatic duct injection, type of intervention 
and pre-ERCP anemia (Table 4) Multivariate logistic regres-

sion showed that pancreatic injection and type of intervention 
in clearance of CBD calculi were significantly associated with 
occurrence of complications (OR: 18.8, CI95%: 2.18-162.45, 
P=0.008 and OR: 0.15, CI95%: 0.03-0.86, p=0.033), respective-
ly (Table 5).

Investigations Mean score of lab results, frequency and percentage P value
Pre ERCP Post ERCP < 0.0001
n (%) n (%)

Total bilirubin 5.32±3.51 3.64±4.18 < 0.0001
     Normal 9 (9.3) 14 (14)

     Abnormal (>1mg/dl) 90 (84.9) 86 (83.1)

Direct bilirubin 2.83±2.85 1.81±1.7 < 0.0001
     Normal 1 (1) 1 (1)

     Abnormal (>0.2mg/dl) 96 (93.2) 98 (95.1)

ALT 131.23±13.8 105.7±11.3 < 0.0001
     Normal 5 (5) 12 (11.9)

     Abnormal (>40) 96 (93.1) 90 (86.2)

AST 157.88±14.7 100.36±11.14 < 0.0001
     Normal 7 (7) 17 (17)
     Abnormal (>40 U/L) 93 (90.1) 83 (80.1)
ALP 679.07±11.8 397±27.8 < 0.0001
     Normal 19 (19) 49 (49)

     Abnormal (>300 U/L) 81 (78.1) 51 (48.1)
HB   Mean ±SD 11.99±1.55 g/dl 11.49±1.6 g/dl < 0.0001
≤ 10 g/dl 14 (13.9) 19 (18.8)
> 10 g/dl 87 (84.2) 82 (79.3)

Table 3: laboratory findings pre and post-ERCPs

Findings from radiological investigations revealed most patients 
had gallbladder stones and nearly one fourth had dilated CBD 
as confirmed by abdominal ultrasound and MRCP (70.4% and 
57.3%, respectively and 24.5% and 32.3%, respectively) (Table 
2). One patient had a normal ERCP finding and 5 (4.9%) had 

failed procedure; of which 4 patients had tight CBD stricture and 
one patient had non-visualized ampulla due to bleeding. Laborato-
ry findings, including ALT, AST, serum bilirubin (total and direct), 
ALP and hemoglobin, were compared before and after ERCP. Ta-
ble 2 summarizes findings pre and post ERCP procedure.
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Table 4: Bivariate Analysis of Independent Factors Associated with Complications
Variables Complications P-value

No Yes
No. % No. %

Age <60 59 96.7 2 3.3 0.02*
>60 37 88 5 12

Gender Male 46 95.8 2 6.2 0.44
Female 50 91 5 96

Past history Pancreatitis 3 75 1 25 0.3
Gallbladder stones/ Cholecystitis 54 94.7 3 5.3
Chronic disease 29 93.5 2 6.5

Indication CBD stones 74 92.5 6 7.5 0.58
Post-op biliary leaks 3 100 0 0
Biliary strictures 6 100 0 0
Cholangitis 1 100 0 0
Biliary tumors 6 100 0 0
Pancreatic carcinoma 1 100 0 0
Recurrent pancreatitis workup 4 80 1 20
Pancreatic leak (post-traumatic) 1 50 1 50
Post liver transplant 1 100 0 0
Extra biliary malignancy, causing biliary obstruction 2 100 0 0

Indication Biliary cause 90 93.75 6 6.25 F= 1.171 
P= 3.14Pancreatic cause 3 75 1 25

Miscellaneous 3 100 0 0
Procedure type Urgent 23 92 2 8 0.67

Elective 73 93.5 5 6.5
Procedure time 0.5 3 75 1 5 0.76

0.75 2 100 0 50.3
1 76 92.6 6 7.4
1.25 2 100 0 0
1.5 5 100 0 0
2 7 100 0 0
3 1 100 0 0

Technique Sphincterotomy 88 94.6 5 5.4 <0.01*
Papillotomy 4 100 0 0
Pre-cut Fistulotomy (NKF) 1 100 0 0
Pre-cut Papillotomy 0 0 1 100
Trans pancreatic Pre-cut sphincterotomy (TPS) 0 0 1 100
Balloon dilatation 3 100 0 0

Pancreatic duct 
injection

No 94 94.5 5 5.5 0.02*
Yes 2 50 2 50

Intervention Clearance of CBD calculi 66 95.6 3 4.4 0.08
Biliary stenting 20 95 1 5
Biliary stricture dilation 2 66.6 1 33.3
Pancreatic papillotomy and stenting 2 100 0 0
Pancreatic duct stone clearance 1 50 1 50
Normal ERCP –No therapeutic intervention 1 100 0 0
Failure to cross tight CBD stricture 3 75 1 25
Failure to visualize ampulla/ bleeding ampulla 1 100 0 0
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Table 5: Multivariate Regression analysis of independent variables
Univariant logistic regression B S.E. Wald Sig. Odds (95%CI)
Age groups
>60 0.711 0.792 0.805 0.369 2.04 (0.43-9.61)
< 60 Ref
Procedure time (min)
≤ 60 1.110 1.174 0.894 0.344 3.03 (0.3-30.27)
> 60 Ref
Technique
Sphincterotomy -1.482 0.915 2.625 0.105 0.23 (0.04-1.36)
Others Ref
Pancreatic duct injection
Yes 2.934 1.100 7.110 0.008 18.8 (2.18-162.45)
No Ref
Intervention
Clearance of CBD calculi -1.887 0.884 4.555 0.033 0.15 (0.03-0.86)
Biliary stenting -1.792 1.218 2.164 0.141 0.17 (0.02-1.81)
Others Ref

Discussion
In this study, we sought to evaluate outcomes and predictors for 
complications post-ERCP at the European Gaza Hospital. The 
dominant indication for ERCP was choledocholithiasis followed 
by bile duct cancer, bile duct stricture, and post-operation biliary 
leak (6, 7). The most common finding on ERCP was bile duct 
stone (35.5%). In most cases, it was associated with filling de-
fects, strictures, or leaks. ERCP is the most likely initially treat-
ment for choledocholithiasis (8). It is highly effective in detecting 
and removing bile duct stones before laparoscopic cholecystec-
tomy (9, 10). The major endoscopic intervention applied during 
ERCP in our study was endoscopic sphincterotomy, which is one 
of the most useful interventions that aids in the management of 
choledocholithiasis, papillary stenosis, ampullary carcinoma in 
poor surgical candidates, sphincter of Oddi dysfunction, and bile 
duct injuries. Also, it facilitates biliary stent placement and ac-
cess to the pancreatic duct (11). The other intervention applied 
was biliary stenting. Biliary stenting was successfully used in 
preoperative drainage or palliative treatment of pancreaticobili-
ary malignancies; especially when complete the bile duct clear-
ance was not ensured. It was also used in patients with large bile 
duct stones that could not be removed in a single session (12).

Complications and mortality rates of ERCP have been report-
ed to range from 4.0% to 15.9% and from 0.06% to 2.4% re-
spectively. In our study, the complication rate was 6.8% which 
is in the same range as reported in other studies (13-15). The 
risk of bleeding is (0.14- 1.5%) (16-18). In our study, bleeding 
was reported in 2.9% of patients as the most common compli-
cation and higher than similar studies. Post ERCP bleeding can 
be graded as mild, moderate, or severe based on the consen-
sus definition. We reported mild bleeding complications which 
were easily controlled without intervention. No cases of severe 
bleeding requiring blood transfusion or long hospital admission 
were reported. Post-ERCP pancreatitis is one of the most serious 
complications. Its incidence was reported to be between 1.3% 

to 15.1%. On 108 randomized controlled trials (RCT) involving 
13296 patients reported an overall incidence of 9.7% for pan-
creatitis, with an increased incidence of 14.7% in the high-risk 
patients (19-21). In our study, the rate of post-ERCP pancreatitis 
was 1.9%, which is lower than that of the previous studies and 
this may be attributed to the fact that we have a small sample. 
Post ERCP acute pancreatitis can be graded as mild, moderate, 
or severe based on the consensus definition. In the present study, 
different from previous studies, no cases of moderate or severe 
pancreatitis or long admission were reported because all cases 
were mild pancreatitis. 

Perforation was defined as air or contrast leak into the peritoneal 
or retroperitoneal cavity recognized either at the time of ERCP 
or on the subsequent imaging. We reported one patient had per-
foration (1%). Previous studies reported perforation to occur in 
0.35% to 2.1% of patients (22). Cholangitis was characterized 
as a septic illness lasting more than 24h in an obstructed patient 
without any other clear source of infection. Mild cholangitis 
refers to a hospital treatment lasting less than 48 h; moderate 
cholangitis refers to a hospital treatment lasting three or more 
days, or a treatment requiring endoscopic or percutaneous in-
tervention, and severe cholangitis refers to a septic shock or one 
that requires emergent surgery. We reported one case of septic 
cholangitis 1% compared to 4.9% (5/102) and 1.4% (6/423) re-
ported by Nayab and his colleagues (2018) and Gurung and his 
colleagues (2014) respectively (23, 24).

According to the previous studies, predicting factors for pan-
creatitis included younger age, female sex, normal serum bili-
rubin levels, a history of acute recurrent pancreatitis, and some 
procedure-related factors such as frequent pancreatic duct visu-
alization, cannulation time more than 10 min, needle-knife pre-
cut, pancreatic sphincterotomy, implantation of pancreatic duct 
stent, pancreatic deep wire pass, and development of pain during 
the procedure (25-28). In our study, the main risk factors for 
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complications were: invasive techniques in clearance of CBD 
calculi, and pancreatic injection. Of these factors, the pancreatic 
injection was directly related to the development of Pancreati-
tis. The placement of pancreatic stent can be used to reduce the 
risk of Pancreatitis. Showed the efficacy of pancreatic duct stent 
(PDS) placement for the prevention of pancreatitis; they found a 
pooled relative risk of 0.39 for the effective PDS as a preventive 
measure against pancreatitis (29). Showed that the early pre-
cut strategy when facing a possible difficult biliary cannulation 
could reduce pancreatitis incidence (30).

Many limitations of the study need to be highlighted. One of 
these is the fact that we have conducted the study on a narrow 
sample because the sample size was drawn from a single center. 
The European Gaza Hospital is one of only two centers in the 
Gaza Strip doing ERCP. Patients are referred from healthcare 
units to these two centers; therefore, post-op follows up is not 
well established for many patients. Other limitations of our study 
include the documentation process of cases that underwent an 
ERCP; for example, we could not find the exact number of can-
nulations attempts and pancreatic injection times. Future studies 
with larger samples drawn are needed to support the findings.

Conclusions
ERCP is a valuable procedure in the treatment of a variety of 
pancreaticobiliary diseases, and recently it is one of the most 
technically demanding procedures in gastroenterology. Despite 
the development of the technology and equipment of ERCP in 
recent years, the incidence of adverse events and complications 
after ERCP has not decreased significantly. Choledocholithiasis 
was the most common indication for doing ERCP. Clearance of 
CBD calculi was the most common therapeutic endoscopic in-
tervention applied during ERCP, with sphincterotomy was the 
common technique done. The total rate of complications in this 
study was 6.8%, The most common complications were bleed-
ing, followed by pancreatitis. invasive techniques of CBD clear-
ance and pancreatic injection were more common in patients 
with post-ERCP complications.
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