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Purpose: Endoscopic papillectomy (EP) has been accepted as a viable alternative therapy to
surgery in benign duodenal papillary lesions. However, postoperative complications limit its
widespread clinical application. This study aimed to evaluate the overall safety of the EP
procedure and identify significant risk factors of post-EP complications.

Patients and Methods: We retrospectively collected 76 patients who had undergone EP in
Chinese PLA General Hospital from 2016 to 2019 and graded their postoperative complica-
tions. We assessed twelve patient-, disease- or procedure-related variables to identify risk
factors related to the occurrence of post-EP complications using both univariate and multi-
variate analyses.

Results: Among the 76 patients included in this study, the incidence of entire post-EP
complications was 36.8%, most of which were in a mild form. In both univariate and
multivariate analyses, the pathologic tumor types, especially high-grade intraepithelial neo-
plasia (HIN), and the placement of stents were significantly associated with the occurrence of
post-EP complications. Patients with HIN tumors were more likely to have post-EP pan-
creatitis, bleeding, and overall complications (odds ratio (OR) 11.66, 95% confidence inter-
val (CI) 2.91-62.5, P = 0.001; OR 6.52, 95% CI 1.45-46.77, P = 0.027; OR 9.81, 95% CI
2.75-44.04, P = 0.001, respectively). Pancreatic stent placement may contribute to the
occurrence of post-EP pancreatitis (OR 7.61, 95% CI 1.37-64.53, P = 0.033). While biliary
stent placement was found negatively related to the occurrence of post-EP bleeding and
overall complications (OR 0.02, 95% CI 0-0.37, P=10.016; OR 0.11, 95% C1 0.01-0.99, P =
0.05, respectively).

Conclusion: EP is a safe procedure for papillary lesion treatment with a low rate and
generally mild postoperative complications. Two factors are significantly associated with the
occurrence of complications. The selection of eligible patients and suitable procedures is
important to reduce the complication rate and severity.
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Introduction

Duodenal papillary adenoma (PA) is a type of rare benign tumor with an incidence range
from 0.04% to 0.12% that can potentially become malignant and develop into cancer.
Complete resection of PA therefore is a commonly recommended treatment.'
Currently, endoscopic papillectomy (EP) has been widely applied in the resection of
PA as well as other papillary lesions and recognized as a less traumatic alternative to

surgery.” Despite it is relatively easier to operate and less traumatic compared with
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surgery, EP is found to be associated with a high rate of
postoperative complications (8-35%).5'*

The common post-EP complications include pancreati-
tis, bleeding, perforation, cholangitis, and multiple organ
dysfunction syndrome (MODS). Most post-EP complica-
tions are mild or moderate; however, severe complications
can be rather intractable and lead to poor prognosis or
even death in the worst-case situation.'”'> EP has been
thus considered as a relatively high-risk endoscopic pro-
cedure, which limits its clinical application.

Identification of risk factors is critical for post-EP com-
plication prevention and postoperative recovery. Multiple
factors, including patient-, procedure- or even endoscopist-
related factors, have been proposed to contribute to the
development of post-EP complications.”'®?* Nevertheless,
large-scale studies evaluating the safety and complications
related to EP are rarely reported, and many previous studies
have produced conflicting results.”'*!*2"-%32% The aim of
this study was to assess the safety of EP and identify the risk
factors of post-EP complications using univariate and multi-
variate analyses in a high-volume single-center, retrospective
study in China.

Patients and Methods
Study Population

We conducted a retrospective observational study of clin-
ical cases treated with EP from 2016 to 2019 in the
of the
Gastroenterology at Chinese PLA General Hospital.

Digestive Endoscopy Unit Department  of
A total of 76 patients treated with EP were enrolled in
this study. The criteria for enrolled patients included: (1)
papillary lesions successfully resected by EP; (2) lesion
diameter < 5 cm; (3) cases with integrated information.
Patients with malignant tumors or without integrated infor-
mation were excluded from the analysis.

This study was conducted in accordance with the
Declaration of Helsinki. The requirement for ethical
approval was waived according to the Ethics Committee
of Chinese PLA General Hospital due to the retrospective
nature of the study. Written informed consent was obtained
from each participant of this study.

Endoscopic Papillectomy Procedure

All of the EP procedures were performed successfully by
experienced endoscopists with over 10 years of experience
in endoscopic

retrograde  cholangiopancreatography

(ERCP). An example of the EP procedure is shown in

Figure 1. Detailed EP procedure and post-EP follow-up
are described in the supplementary material.

Data Collection

The patients’ medical records were reviewed for data on age,
sex, chief complaint, tumor size, tumor pathologic type, etc.
The nature of EP-related interventions was collected, includ-
ing submucosal injection (yes or no), resection (en bloc or
piecemeal), stent placement (yes or no), pancreatography (yes
or no), endoscopic sphincterotomy (EST, yes or no), and
hemostasis, etc. Besides postoperative symptoms, complica-
tions, and relevant treatment, outcomes were also retrieved.

Complication Definition and Grade

Post-EP pancreatitis was defined as an over three-fold
increase in serum amylase with abdominal pain. Post-EP
bleeding was defined as a progressive drop in hemoglobin
after the procedure or active bleeding found in postopera-
tive or follow-up endoscopy. Post-EP perforation was
defined as a slight leak or definite perforation found by
follow-up endoscopy, abdominal CT, or ultrasound. In the
present study, post-EP complications were graded based

on the consensus criteria established by Cotton et al.*’

Statistical Analysis

Statistical analyses were performed using SPSS statistics
19.0 (IBM, Armonk, NY, USA) and Prism 8 (GraphPad,
San Diego, CA, USA). The enumeration data are expressed
in percentage, and the measurement data are expressed as
mean (+SD). To analyze the risk factors of complications,
the enumerated data were compared using the chi-squared
test or Fisher’s exact test, and the measurement data were
compared with the Student’s #test or Welch’s rtest.
Variables with a P-value < 0.1 in the univariate analysis
were all included in a forward stepwise multiple logistic
regression model to perform multivariate analysis and iden-
tify the independent risk factors for post-EP complications.
A P-value less than 0.05 was considered statistically
significant.

Results

EP Cases and Procedures

A total of 76 patients who underwent EP were included in the
study with their characteristics summarized in Table 1. The
patients’ mean age was 58.4 + 12.1 years (mean = SD),
47.5% were female, and 39.5% were asymptomatic before
the operation. Among the symptomatic patients, the most
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Figure | An example of EP procedure. (A) Observe the papillary lesion; (B) Lift the lesion by submucosal injection (when necessary); (C and D) En bloc resection of the
lesion with endoloop; (E and F) Cannulate the bile duct, and retain the guidewire in the bile duct; (G) Hemostasis with metal clips; (H) Implant the biliary stent; (I) Spray

hemostatic sealant (fibrin glue) on the closed wound.

common chief complaint was abdominal pain or distension
(32.9%), followed by jaundice (10.5%), cholangitis (17.9%),
pancreatitis (6.6%), and fever and fatigue (2.6%).

EP was performed successfully by experienced endos-
copists in all the patients. Submucosal epinephrine saline
injection was applied in 17.1% of the patients (Table 1).
Lesions were wholly removed either by en bloc resection
(80.3% of the patients) or piecemeal (19.7%). Single or
multiple hemostatic approaches were applied to prevent or
manage bleeding, including metal clips (82.9%), hemo-
static sealant (29%), and epinephrine solution injection
(22.4%). In 89.5% of the patients, plastic stents were
placed in either pancreatic duct or bile duct, or both
(39.5%, 30.3%, and 19.7%, respectively). Only eight
patients were treated without any stent placement.

Disease-related characteristics were recorded during and
after the EP procedure (Table 1). The mean size of the lesion

was 4.48 + 5.74 cm?. Pathologic findings of the resection
specimens included adenoma without intraepithelial neopla-
sia (Non-IN, 46.1%), low-grade intraepithelial neoplasia
(LIN, 14.5%), high-grade intraepithelial neoplasia (HIN,
36.8%), (NT, 2.63%).
Pancreatography was performed in 51.3% of the patients.
EST was performed in 31.6% of the patients. Bile duct
dilatation and pancreatic duct dilatation were observed in
37.5% and 18% of the patients, respectively.

and neuroendocrine tumor

Incidence of Post-EP Complications

Five different types of complications were observed in 28
of 76 patients (36.8%), including pancreatitis, bleeding,
MODS, perforation, and cholangitis. Fourteen patients
showed more than one complication. Pancreatitis was the
most frequent complication occurring in 19 cases (25%),
followed by bleeding in 14 cases (18.4%), MODS in six
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Table | Characteristics of Patients in the Overall Study

Population
Characteristics of Patients
Age (mean%SD, range, years) 58.4+12.1 (26-88)
Sex (Female n, %) 36 (47.5)
Chief complaint (n, %)
Abdominal pain or distension 25 (32.9)
Jaundice 8 (10.5)
Cholangitis 6(7.9)
Pancreatitis 5 (6.6)
Fever and fatigue 2 (2.6)
Incidental finding 30 (39.5)
Characteristics of disease
Tumor size (mean#SD, range, cm?) 4.48+5.74 (0.6-28)
Bile duct dilatation (n/total, %) 12/32 (37.5)
Pancreatic duct dilatation (n/total, %) 7/39 (18)
Pathologic type (n, %)
Non-IN 35 (46.1)
LIN Il (14.5)
HIN 28 (36.8)
NT 2 (2.63)
Interventions
Submucosal injection (n, %) 13 (17.1)
Type of resection (n, %)
En bloc 61 (80.3)
Piecemeal 15 (19.7)
Hemostasis (n, %)
Metal clips 63 (82.9)
Hemostatic sealant 22 (29)
Epinephrine 17 (22.4)
Stent implantation (n, %)
Pancreatic stent 30 (39.5)
Biliary stent 23 (30.3)
Double stent 15 (19.7)
Non stent 8 (10.5)
Pancreatography (n, %) 39 (51.3)
Endoscopic sphincterotomy (n, %) 24 (31.6)

Abbreviations: non-IN, non-intraepithelial neoplasia; HIN, high-grade intraepithe-
lial neoplasia; LIN, low-grade intraepithelial neoplasia; NT, neuroendocrine tumor.

(7.9%), perforation in three (3.9%), and cholangitis in one
case (1.3%). Complications were classified into three
grades: mild, moderate, and severe (Table 2). Pancreatitis
was mild in most cases (68.4%), while bleeding of differ-

ent grades occurred in more similar incidences (42.99%,

Table 2 Post-EP Complications in 76 Patients

Complications | Total (n, % of Severity (n, % of Complications)
Total Procedure)

Mild Moderate | Severe
Pancreatitis 19 (25) 13 (68.4) 5(26.3) 1 (5.3)
Bleeding 14 (18.4) 6 (42.9) 3(21.4) 5(35.7)
Perforation 3 (3.9 0 (0) 1 (33.3) 2 (66.7)
Cholangitis 1(1.3) 0(0) 1 (100) 0(0)
MODS 5 (6.6) 0(0) 0(0) 5 (100)
Overall 28 (36.8) 17 (60.7) 6 (21.4) 5(17.9)
complications

Abbreviation: MODS, multiple organ dysfunction syndrome.

21.4%, and 35.7%, respectively). Considering the nature
of perforation and MODS, most of them were classified as
moderate or severe (Table 2). The MODS in this study was
defined as the development of potentially reversible phy-
siologic derangement involving two or more organ sys-
tems after EP procedure, such as pancreatitis, cholangitis,
anemia, and low blood pressure, etc. All of the six MODS
cases were successfully reversed after timely treatment.
All of the complications were successfully managed, and
there was no EP-related death in this study.

Univariate Analysis of Risk Factors for

Post-EP Complications

To identify significant individual risk factors, we next
performed univariate analysis for the comparison of the
patients with (n = 28) and without (n = 48) post-EP
complications. Twelve variables, which were classified
as patient-, disease-, and intervention-related variables,
were included in the risk factor analysis. Univariate
analysis revealed that the pathologic tumor type and
biliary stent placement were significantly associated
with the occurrence of overall complications. Patients
with non-IN adenoma and biliary stent placement were
less likely to have post-EP complications, with odds
ratios (ORs) of 0.234 (95% confidence interval [CI],
0.09-0.65; P = 0.008) and 0.25 (95% CI, 0.09-0.88;
P = 0.023), respectively. Patients with HIN lesions had
a higher possibility to develop post-EP complications
with an OR of 6.84 (95% CI, 2.41-2049;, P =
0.0002). No statistically significant association was
found between the occurrence of complications and
other variables, including patients’ characteristics (age,
sex, etc.), tumor size, bile or pancreatic duct dilatation,
submucosal injection, pancreatography, resection, and
hemostatic method (Table 3).
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Table 3 Univariate Analysis of Post-EP Complication Related Risk Factors
Variable n in Complication Cases / OR 95% CI P
Total n of Occurrence
Characteristics of patients
Age (mean, years) 58.75 —6.26-5.26 0.863
Sex (Female) 13/36 0.94 0.37-2.34 >0.999
Indication of EP
Abdominal pain or distension 9/25 0.95 0.36-2.57 >0.999
Jaundice 3/8 1.03 0.26-4.48 >0.999
Cholangitis 1/6 0.32 0.03-2.64 0.404
Pancreatitis 1/5 0.41 0.03-2.73 0.646
Fever and fatigue 2/2 Infinity 0.81 — Infinity 0.133
Incidental finding 12/30 1.25 0.47-3.20 0.808
Characteristics of disease
Tumor size (mean, cmZ) 2313 —0.90-4.64 0.181
Bile duct dilatation 5/12 0.71 0.16-2.70 0.726
Pancreatic duct dilatation 317 1.14 0.39-2.53 >0.999
Pathologic type
Non-IN 7/35 0.24 0.09-0.65 0.008**
LIN 3/11 0.60 0.16-2.33 0.737
HIN 18/28 6.84 2.41-20.49 0.00027**
NT 0/2 0.00 0.00-3.70 0.528
Interventions
Submucosal injection 3/13 0.46 0.13-1.63 0.351
Type of resection
En bloc 23/61 1.21 0.36-3.58 >0.999
Piecemeal
Hemostasis
Metal clips 23/63 0.90 0.27-2.94 >0.999
Hemostatic sealant 8/22 0.97 0.33-2.82 >0.999
Epinephrine 717 1.27 0.45-3.79 0.777
Stent implantation
Pancreatic stent 15/30 2.54 0.99-6.98 0.088
Biliary stent 4/23 0.25 0.09-0.88 0.0225%
Double stent 7/15 1.67 0.56-4.77 0.388
Non stent 2/8 0.54 0.11-2.41 0.703
Pancreatography 15/39 1.15 0.47-2.93 0.815

Notes: * P < 0.05, ** P < 0.01, **P < 0.001.

Abbreviations: non-IN, non-intraepithelial neoplasia; HIN, high-grade intraepithelial neoplasia; LIN, low-grade intraepithelial neoplasia; NT, neuroendocrine tumor; OR,

odds ratio; Cl, confidence interval.

Given that pancreatitis and bleeding occurred most fre-

quently, we further evaluated the risk factors specifically for

these two complications (Tables 4 and 5). Univariate analysis

revealed that tumor pathology, hemostatic intervention, and

stent implantation were significantly associated with the
occurrence of post-EP pancreatitis. HIN tumors and pancrea-
tic stent implantation were positively related to the occur-
rence post-EP pancreatitis with ORs of 6.07 (95% CI,
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Table 4 Univariate Analysis of Post-EP Pancreatitis Related Risk Factors

Variable n in Pancreatitis Cases /Total n of Occurrence | OR 95% CI P
Characteristics of patients
Age (mean, years) 54.32 —0.80-11.78 0.086
Sex (Female) 7/36 0.56 0.21-1.53 0.427
Indication of EP
Abdominal pain or distension | 7/25 1.26 0.46-3.56 0.779
Jaundice 1/8 0.40 0.03-2.59 0.671
Cholangitis 1/6 0.58 0.05-4.94 >0.999
Pancreatitis 1/5 0.74 0.06-5.04 >0.999
Fever and fatigue 0/2 0.00 0.00-6.53 >0.999
Incidental finding 9/30 1.54 0.54-4.28 0.431
Characteristics of disease
Tumor size (mean, cm?) 3.84 —3.59-5.20 0.713
Bile duct dilatation 2/12 0.30 0.06-1.56 0.248
Pancreatic duct dilatation 117 0.43 0.03-3.79 0.653
Pathologic type
Non-IN 3/35 0.15 0.04-0.52 0.003**
LIN 3/11 I.15 0.30-4.71 >0.999
HIN 13/28 6.07 2.06-20.13 0.002%**
NT 0/2 0.00 0.00-6.53 >0.999
Interventions
Submucosal injection 3/13 0.88 0.24-3.24 >0.999
Type of resection
En bloc 16/61 1.42 0.34-5.19 0.748
Piecemeal
Hemostasis
Metal clips 15/63 0.70 0.21-2.31 0.726
Hemostatic sealant 7/22 1.63 0.58-4.79 0.395
Epinephrine 6/17 1.60 0.69-3.36 0.342
Stent implantation
Pancreatic stent 12/30 371 1.33-10.26 0.028*
Biliary stent 4/23 0.53 0.17-1.73 0.395
Double stent 3/15 0.70 0.19-2.91 0.748
Non stent 0/8 0.00 0.00-1.37 0.189
Pancreatography 10/39 1.07 0.39-3.03 >0.999

Notes: * P < 0.05, ** P < 0.01.

Abbreviations: non-IN, non-intraepithelial neoplasia; HIN, high-grade intraepithelial neoplasia; LIN, low-grade intraepithelial neoplasia; NT, neuroendocrine tumor; OR,

odds ratio; Cl, confidence interval.

2.06-21.13; P = 0.002) and 3.71 (95% CI, 1.33-10.26; P =
0.028), respectively. Tumor with no intraepithelial neoplasia
was inversely proportional to the risk of developing post-EP
pancreatitis with an OR of 0.15 (95% CI, 0.04-0.52; P =
0.003) (Table 4). On the other hand, pathologic types of

tumors, hemostatic sealant application, and biliary stent
implantation were significantly associated with the occur-
rence of post-EP bleeding. Patients who received a biliary
stent and/or hemostatic sealant were less likely to have post-
EP bleeding with ORs of 0 (95% CI, 0-0.43; P =0.007) and
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Table 5 Univariate Analysis of Post-EP Bleeding Related Risk Factors
Variable n in Bleeding Cases / OR 95% CI P
Total n of Occurrence
Characteristics of patients
Age (mean, years) 62.79 —12.40-1.73 0.137
Sex (Female) 7/36 1.14 0.38-3.45 >0.999
Indication of EP
Abdominal pain or distension 5/25 1.17 0.38-3.67 >0.999
Jaundice 2/8 1.56 0.29-7.66 0.635
Cholangitis 0/6 0.00 0.00-2.39 0.586
Pancreatitis 0/5 0.00 0.00-3.20 0.577
Fever and fatigue 2/2 Infinity 2.14 - Infinity 0.032*
Incidental finding 5/30 0.82 0.27-2.91 >0.999
Characteristics of disease
Tumor size (mean, cmZ) 5.271 —5.08-2.87 0.578
Bile duct dilatation 3/12 1.84 0.47-8.29 0415
Pancreatic duct dilatation 2/7 1.90 0.34-11.14 0.606
Pathologic type
Non-IN 4/35 0.40 0.13-1.45 0.235
LIN o/11 0.00 0.00-1.33 0.199
HIN 10/28 6.11 1.62-19.01 0.005**
NT 0/2 0.00 0.00-9.71 >0.999
Interventions
Submucosal injection 1/13 0.32 0.03-2.29 0.441
Type of resection
En bloc 12/61 1.59 0.35-7.82 0.723
Piecemeal
Hemostasis
Metal clips 12/63 1.29 0.27-6.45 >0.999
Hemostatic sealant 1/22 0.15 0.01-0.96 0.050%*
Epinephrine 4117 1.51 0.46-5.07 0.502
Stent implantation
Pancreatic stent 6/30 1.19 0.34-3.47 0.772
Biliary stent 0/23 0.00 0.00-0.44 0.007**
Double stent 6/15 3.48 0.98-11.72 0.071
Non stent 2/8 1.56 0.29-7.66 0.635
Pancreatography 10/39 2.85 0.79-8.83 0.139

Notes: * P < 0.05, ** P < 0.01.

Abbreviations: non-IN, non-intraepithelial neoplasia; HIN, high-grade intraepithelial neoplasia; LIN, low-grade intraepithelial neoplasia; NT, neuroendocrine tumor; OR,

odds ratio; Cl, confidence interval.

0.15(95% CI, 0.01-0.96; P=10.05), respectively. HIN tumors
were also found directly proportional to the risk of post-EP
bleeding (OR=6.11; 95% CI, 1.62-19.01; P = 0.005)

(Table 5).

Multivariate Analysis of Risk Factors for

Post-EP Complications
We also performed a multivariate analysis of the three risk

factors identified in univariate analysis, including tumor
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pathologic types, hemostatic sealant application, and stent
placement. Given that hemostatic sealant application was
not significantly related to post-EP pancreatitis in univari-
ate analysis and the small number of patients showing
post-EP pancreatitis (n = 19), hemostatic sealant applica-
tion was not included in the multivariate analysis of pan-
creatitis. Notably, tumor pathologic types and stent
placement were found to be both independently associated
with post-EP complications. Pathologic type of HIN was
directly proportional to the likelihood of developing post-
EP pancreatitis, bleeding, and overall complications with
ORs of 11.66 (95% CI, 2.91-62.5; P = 0.001), 6.52 (95%
Cl, 1.45-46.77; P = 0.027), and 9.81 (95% CI, 2.75-44.04;
P = 0.001), respectively. Pancreatic stent placement was
positively related to the occurrence of post-EP pancreatitis
with an OR of 7.61 (95% CI, 1.37-64.53; P = 0.033), but
biliary stent placement was found negatively related to the
occurrence of post-EP bleeding and overall complications
with ORs of 0.02 (95% CI, 0-0.37; P = 0.016) and 0.11
(95% CI, 0.01-0.99; P = 0.05), respectively. Interestingly,
although identified as a potential post-EP bleeding-related
factor in the univariate analysis, hemostatic sealant appli-
cation did not show any significant association with any
post-EP  complication in the multivariate analysis
(Table 6).

Discussion

EP has been widely used in papillary lesion treatment as
a relatively safe and reliable procedure. Nevertheless,
post-EP complications have significant impacts on the
prognosis and recovery in some patients, which may
restrict EP’s broader application. Systematic evaluation
of EP safety and associated risk factors could help to
decrease the incidence and severity of post-EP complica-
tions. In this study, we conducted a single-center retro-
spective study of post-EP complications and their related
risk factors among a total of 76 patients. Our study has
several novelties and new findings compared with pre-
vious EP-related studies. First, our study adopted
a grading system for the first time to evaluate EP’s overall
safety in papillary lesions treatment. Different from the
relatively high rates of post-EP complications reported in

the previous studies (~35%),%!'42%-2?

our analysis showed
instead that most (60.7%) of the complications were mild,

supporting the notion that EP is an overall safe procedure

Table 6 Multivariate Analysis of Post-EP Complications
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in papillary lesion treatment. Second, previous studies
only adopted a univariate analysis of risk factors for EP
complications. In contrast, our study applied both univari-
ate and multivariate analyses and evaluated a higher num-
ber of potential risk factors. This led to the identification
of two outstanding risk factors, including pathologic tumor
types and stent placement. In particular, biliary stenting is
first found to reduce the occurrence of post-EP bleeding
and overall complications.

Previous EP-related studies had reported various inci-
dences of postoperative complications, ranging from 8% to
35%, and the mortality rate was about 0.4% in some
studies.”'*!¢18:2627 In our EP patients, the incidence of
post-EP complications was 36.8%, similar to the previous
studies. It is worth mentioning that previous studies did
not evaluate the severity of post-EP complications. Our
study showed that most complications (60.7%) in EP
patients were mild, while only 21.4% of cases were mod-
erate and 17.9% were severe. These three grades
accounted for 22.4%, 7.9%, and 6.7% of all our EP
patients, respectively. Moreover, all the post-EP complica-
tions were improved after prompt treatment, and no EP-
related death was reported in our patients. Altogether, our
study supports the overall safety of EP procedure in papil-
lary lesion treatment.

Identifying significant risk factors can help to select
patients eligible for EP operation and choose the best
procedures to reduce the incidence and severity of post-
EP complications. Previous studies had primarily focused
on risk factors related to post-EP pancreatitis with only
univariate analysis, and many of their results and conclu-
sions are inconsistent or even conflicting. For example,
one study indicated that larger tumors and pancreatic duct
dilution were associated with a lower risk of postoperative
pancreatitis;*' however, another study reported that small
tumor size and absence of pancreaticobiliary duct dilata-
tion were related to successful surgery.'” Thus, a more
comprehensive analysis of risk factors for more post-EP
complications is needed.

Our study assessed five common post-EP complications
and examined twelve potential risk factors utilizing both
univariate and multivariate analyses. Notably, two risk fac-
tors, including pathologic types and stent placement, are
significantly associated in both analyses (P < 0.05).
Interestingly, when we applied P < 0.005 as the significance
threshold, only pathologic types but not stent placement
exhibited significant association with post-EP complica-
This

tions. indicates a stronger correlation between

pathologic types and post-EP complications. In particular,
we found that the lesion with HIN was positively related to
the post-EP complications, while the non-IN lesion showed
a negative correlation. Thus, EP is better recommended for
patients with non-IN lesions, while the application of EP in
patients with HIN lesions or more malignant tumors should
be cautious for the postoperative complications.

Stent placement showed a less strong significance
with P-value between 0.05 and 0.005. In our analysis,
four different types of stent placements were analyzed,
including pancreatic stenting, biliary stenting, no stent-
ing, and double stenting. Among them, pancreatic stent-
ing was found to potentially contribute to the occurrence
of post-EP pancreatitis, while biliary stenting seemed to
prevent overall complications. Why do these two types of
stents produce opposite effects? Pancreatic stenting is
generally considered to be more challenging than biliary
stenting. There is a higher risk of injury and contamina-
tion during the pancreatic duct cannulation and stent
placement. By contrast, the biliary duct is easier to can-
nulate, and therefore the placement is less likely to intro-
duce injury. In addition, biliary stenting could benefit
patients by helping bile drainage and preventing bile
reflux-induced pancreatitis and bile-induced wound
bleeding. Therefore, we suggest that pancreatic stenting,
especially for patients with difficulty to cannulate pan-
creatic ducts, is unnecessary unless it is required due to
other concerns. On the other hand, biliary stenting could
be considered a preventative method for overall post-EP
complications.

It is worth mentioning that previous studies showed
conflicting conclusions on the effects of pancreatic stent-
ing on postoperative pancreatitis.>'®!1%?% Some studies
claim that pancreatic stents placement could reduce pan-
creatitis incidence by preventing stenosis of the pancreatic
duct and helping the drainage of pancreatic fluid.”>'®*%2
However, other studies suggest pancreatic stenting is not
effective in preventing postoperative pancreatitis and even
increases the risk due to the repeated pancreatic duct
cannulation.®'*?"* In our study, we also found pancreatic
stenting increased the occurrence of post-EP pancreatitis.
Therefore, further study with increased sample size and
multi-center study is required in the future.

Studies of biliary stenting on post-EP complications
are still largely missing, and only a few studies have
suggested the notion that biliary stenting can reduce post-
operative cholangitis, but the effect on other complications
has not yet been revealed.”>?**° Our study demonstrates
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for the first time that biliary stenting alone in EP is effec-
tive in reducing the incidence of postoperative bleeding
and overall complications.

Submucosal injection was performed on 17.1% of our
patients when the endoscopist thought it was necessary
considering the specific lesion features or other conditions.
Consistent with previous studies, our study did neither find
any significant effect of submucosal injection on post-EP
compliczl‘[ions.zo"3l‘32 Therefore, we do not recommend it
as a standard step for EP procedure.

As a retrospective study, this study had some limitations.
First, it is a single-center study, therefore difficult to general-
ize the results of this study to other different environments.
Second, the sample size was relatively small, and only 76
patients were involved in this study. Third, some other risk
factors of post-EP complications were not included, such as
preoperative application of NSAIDs. Therefore, a multi-
center, large-sample study is needed for further research.

Conclusion

In conclusion, EP is a relatively safe procedure in papillary
lesion treatment with low rates of complications and mor-
tality, and most post-EP complications are mild. Both
univariate and multivariate analyses in this study revealed
that the pathologic tumor types and stent placement are
risk factors of post-EP complications. More prospective
studies with a large sample size would help to uncover
other risk factors related to complications and provide
further guidance for clinical practice.
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