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Abstract

Objective: To analyze the risk factors for post-endoscopic pancreatitis 
(PEP). 

Background: PEP occurs in 4%-42% of patients, depending on their risk 
factors. Over 56 risk factors were analyzed, but only 4were found to be repeated 
in most studies. 

Study: A single-center retrospective study analyzing 402 consecutive 
patients with naïve papillae who underwent Endoscopic Retrograde 
Cholangiopancreatography (ERCP) was conducted. The significance of 14 
potentially new risk factors was evaluated, and it was found that they were 
associated with the level of bile duct stenosis, papilla anatomy, bleeding during 
sphincterotomy, endoscopic bleeding control, and pathological examination. 
Furthermore, 13 of the most frequently published risk factors were re-analyzed.

Results: Five risk factors (containing two new ones) were significant with 
the following univariate and multivariate regression values: flat papilla (odds 
ratio [OR] 5.1, p=0.0049; OR 4.59, p=0.0244) and bleeding during endoscopic 
sphincterotomy (OR 3.58, p=0.148; OR 4.07, p=0.0257), and significance of 
the three already known risk factors was confirmed: age <40 years (OR 6.89, 
p=0.0139; OR 4.96, p=0.0139), common bile duct (CBD) diameter < 9 mm 
(OR 5.35, p=0.0007; OR 3.98, p=0.0203), and difficulty in cannulation (OR 3.2, 
p=0.0298; OR 7.72, p=0.004). 

Conclusion: This study reaffirms the risk of PEP associated with age, 
difficulty in cannulation, and CBD diameter. It also identifies two new risk factors: 
flat papilla and bleeding during sphincterotomy. These results suggest the need 
for a change in ERCP methodology in patients with these risk factors, but this 
finding requires confirmation in subsequent studies.
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Introduction
The incidence of Post-Endoscopic Pancreatitis (PEP) ranges 

from 4% to as high as 42% in patients after Endoscopic Retrograde 
Cholangiopancreatography (ERCP), as determined risk factors 
that exist in individual patients [1,2]. Therefore, knowledge about 
the risk factors enables proper risk assessment and selection of the 
best treatment options. Previous studies have analyzed over 56 risk 
factors, but even in the most extensive studies conducted, only four 
of them have been repeated (sphincter of Oddi dysfunction, female 
sex, pre-cut incision, and unintentional contrast filling of the duct 
of Wirsung) [1,3-9]. Therefore, it is likely that the importance of 
already identified risk factors has not been clearly evaluated, and not 
all risk factors have been probably identified. For these reasons, the 

existence of 14 new potential risk factors associated with the level of 
biliary stenosis, Vater’s papilla anatomy, bleeding during Endoscopic 
Sphincterotomy (ES), endoscopic treatment of post-sphincterotomy 
bleeding, a biopsy of the papillae, and stent diameter in the Common 
Bile Duct (CBD) > 7 Fr were analyzed. Furthermore, the 13 most 
frequent previously studied risk factors associated with preoperative 
general, local, and procedure-associated conditions were re-analyzed.

Material and Methods 
A single-center retrospective study was conducted to examine 

patients who underwent therapeutic ERCP between February 2010 
and November 2011. Data were collected from Endobase (procedural 
details), Oracle - hospital medical database (perioperative course), 
and medical records from other hospitals (comorbidities). The 
study was approved by the Bioethical Committee at Swietokrzyska 
Medical Chamber (Resolution No. 11/2020 - VII). All procedures 
were performed by one endoscopist while complying with the 
commonly used ERCP protocols. Difficult cannulation was defined 
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as unsuccessful access to the biliary tree during 5 minutes of the 
procedure. In all cases, the guide wire (Wilson-Cook 0.025 mm or 
0.035mm in diameter) technique was used. The CBD diameter was 
measured at 2 cm from the papilla of Vater on radiographs taken 
during ERCP.

PEP was defined as serum amylase levels three times the normal 
with coexisting pancreatic pain 24 hours after the procedure. The 
inclusion criterion was therapeutic ERCP in a patient with naïve 
papilla of Vater, and the exclusion criteria were sphincterotomy and 
acute pancreatitis before ERCP. Newly analyzed risk factors were 
associated with the following: 1) The level of biliary stenosis-To 
clarify whether different anatomies(distal part, papilla level, middle 
part, liver hilum, multilevel, stricture pro diagnosis) resulting from 
different levels of stenosis have an impact on PEP risk, 2) Vater’s 
papilla anatomy-To check if different mutual positions of the bile and 
pancreatic duct orifices (flat papilla, protruded papilla, papillae in the 
diverticulum, tumor of the papilla) alter the risk of PEP, 3) Bleeding 
during ES-To check whether the transverse vessel located near the 
upper edge of the intramural part of the papilla would alter the risk of 
PEP, 4) Endoscopic treatment of post-sphincterotomy bleeding-To 
assess whether endoscopic injection or clipping impairs pancreatic 
juice outflow, 5) Pathological examination conducted on the papilla-
To assess whether performing multiple biopsies may cause pancreatic 
outlet edema, and 6) Diameter of the stent, as big as 7 Fr, introduced 
in the CBD-To determine whether a larger diameter of the prosthesis 
can increase the pressure on the orifice of the pancreatic duct. The 
13 most frequently studied risk factors associated with 1) General 
preoperative conditions (age, sex, comorbidities), 2) Preoperative 
local conditions (lack of stones in CBD, normal bilirubin levels, 
chronic pancreatitis, sphincter of Oddi dysfunction (SOD), CBD 
diameter <9 mm at the level of 2 cm from the papilla, intrapancreatic 
CBD diameter <5 mm), 3) Procedure-associated factors (difficulty in 
cannulation, unintentional introduction of the guide wire into the 
duct of Wirsung, injection of contrast into the duct of Wirsung and 
pre-cut incision) were also re-analyzed.

Statistical analysis
Univariate and multivariate logistic regression analyses were used 

to assess the importance of the variables. The measure of risk factors 
was expressed as Odds Ratio (OR) with 95% confidence intervals. P 
values <0.05 were considered significant, and the statistical analyses 
were performed using MedCalc ver. 12.3 (MedCalc Software, 
Mariakerke, Belgium).

Results
Overall, 402 patients were enrolled in the study. Women 

accounted for 58.2% (234) of the study population. The average age 
was 66.1 years (SD 16, range 19.1-96.9); 54% (215) of the patients 
had comorbidities, including 43.9% (175) with cancer 16.8% (67) 
liver disease, 20.4% (81) cardiovascular disease, 10.3% (41) pancreatic 
disease, 8.5% (34) diabetes, 6.8% (27) kidney disease, 4.3% (17) 
central nervous system disorders, and 14% (56) other diseases. 
Altogether, 27 risk factors evaluated in the study group occurred with 
the following frequencies: biliary stenosis - in the distal part 4.48% 
(18), papilla level 16.8% (68), middle part 4.2% (17), liver hilum 5.5% 
(22), multilevel 4.2% (18), stricture pro diagnosis 24.2% (98); Vater’s 
papilla anatomy: flat papilla 42.5% (171), protruded papilla 30.3% 

(122), papilla in the diverticulum 19.4% (78); tumor of the papilla 
8.2% (33); bleeding during ES 13.2% (56); endoscopic treatment of 
post-sphincterotomy bleeding 10.9% (44); biopsy of the papilla for 
pathological examination 10.2% (41); stent diameter introduced 
to the CBD <7 Fr 76.5% (306); age <40.8% (32); female sex 58.2% 
(234); systemic diseases 54.8% (218); CBD without stones 43.30% 
(174); normal bilirubin level 17.20 (68); chronic pancreatitis 1.5% (6); 
SOD 25.40% (102); CBD <9 mm 17.20% (69); intrapancreatic CBD 
diameter <5 mm 33.80% (136); difficulty in cannulation 46% (102); 
unintended guidewire introduced into the duct of Wirsung 10.70% 
(43); injection of contrast into the duct of Wirsung 8.2% (33); and 
pre-cut incision 41% (165). Based on the Atlanta classification, PEP 
occurred in 18 patients (4.5%), with the mild form in 10 (2.48%) 
patients, moderate form in 4 (1%), and severe form in another 4 
(1%), including one patient (0.25%) who needed surgery. On the 
basis of the univariate logistic regression analysis, significant values 
were noted for two new risk factors, namely, flat papilla (OR 5.1, 
p=0.0049) and bleeding during ES (OR 3.58, p=0.148), and three 
already known significant risk factors, namely, age <40 years (OR 
6.89, p=0.0004), CBD diameter <9 mm (OR 5.35, p=0.0007), and 
difficulty in cannulation (OR 3.2, p=0.0298). All these risk factors 
also proved to be significant in the multifactorial logistic regression 
analysis: flat papilla (OR 4.59, p=0.0244), bleeding during ES (OR 
4.0722, p=0.0257), age <40 years (OR 4.96, p=0.0139), CBD < 9 mm 
(OR 3.9, p=0.0203), and difficulty in cannulation (OR 7.72, p=0.004). 

Discussion
Our results suggested the existence of two new risk factors (flat 

papilla and bleeding during ES). They also confirmed the importance 
of the three previously identified factors (age <40 years, CBD 
diameter <9 mm, and difficult cannulation). The classification of the 
shape of the papilla was devised by Horiuchi and modified by Lee 
[10]. Furthermore, Haraldsson reported adequate repeatability for 
determining the shape of the papillae, even by non-experts in ERCP 
[11]. Our results showed that the existence of a flat papilla increased 
the risk of PEP by almost five-fold (OR 5.06, p=0.049). This may be 
due to the proximity of the pancreatic duct to the bile duct, which 
results in an increased probability of mechanical (failed attempts at 
catheterization) or thermal (during sphincterotomy) damage to the 
pancreatic duct orifice with consequent outflow impairment. The 
anatomy of the ampulla of Vater has been evaluated in only one study, 
in which Masci did not confirm its importance [12]. While Cheng 
showed that the position of the ampulla in the diverticulum reduces 
the risk of PEP [13], the present study did not confirm the protective 
effect of the presence of the diverticulum (OR= 0.2345, p=0.1619). 

In summary, in the case of a flat papilla, the method of access 
to the CBD should be modified (e.g., two-step access). The results 
obtained should be confirmed in a larger group of patients using the 
papilla shape classification (currently used in a very small number of 
centers).

Bleeding during ES has not been analyzed previously. Our results 
showed that it increased the probability of PEP by 3.5 times (OR 3.58, 
p=0.0148). There are three potential explanations. First, the lack of 
proper visibility, which can cause manipulations close to the orifice 
of the duct of Wirsung. Second, its specific anatomy, where the 
transverse vessel runs near the top of the ampullae. Third, a technical 
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error involving an incision in the wrong direction (extending in the 
1 o’clock direction), causing a pancreatic duct sphincter reaction 
[14]. This may suggest a simultaneous increase in bleeding with the 
risk of developing PEP. Interestingly, a higher risk of PEP was not 
found in patients with bleeding treated endoscopically using the 
injection method. This may be because, in most patients, a stent was 
introduced prophylactically into the duct of Wirsung to prevent 
impaired pancreatic outflow. This finding suggests that even the cases 
of self-limiting bleeding should be considered for preventive stenting.

Among the risk factors re-analyzed in the present study, age 
<40 years, CBD diameter <9 mm, and difficulty in cannulation 
were significant. All these risk factors have been well discussed 
[1,3,12,15,16]. The OR calculated (only in one study) for age <40 
years was 1.53 [12]. In our results, this value was 6.9 and 5.6 in 
single and multifactorial regression analyses, respectively. CBD 
diameter <9 mm, based on our results, increased the risk of PEP from 
three times (multivariate regression) to over five times (univariate 
regression). Other studies analyzing a narrow CBD diameter (5-
10 mm) showed an increased risk of PEP with OR values 0.8-2.6 
[1,13,15]. For difficulty in cannulation, the calculated OR values in 
single and multifactorial logistic regression analyses were 3.2 and 
7.7, respectively. In literature, the OR value ranged from 1.76 to 14.9 
[1,3,15,17]. All existing differences have already been analyzed in 
many studies and may result from demographic differences, different 
sizes of analyzed groups, and the use of non-uniform definitions 
and criteria [1,17]. Therefore, to be able to compare the results, 
analyses should be conducted using uniform definitions included 
in the European Society of Gastrointestinal Endoscopy guidelines 
[1,3,7,15,17-20].

This study has some limitations. This was a retrospective single-
center study; therefore, it was not possible to investigate all potential 
risk factors. In addition, a relatively small group of patients at a low 
frequency of assessed complications (4.5%) may affect the reliability 
of the statistical analysis. 

Conclusion
Two new risk factors (flat papilla and bleeding during ES) were 

identified in this study. These results suggest the need for a change 
in ERCP methodology for managing patients with these risk factors, 
but this requires confirmation in subsequent studies. The study also 
confirmed the importance of three already known risk factors (age 
<40 years, difficult cannulation, and CBD diameter < 9 mm).
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