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Abstract
BACKGROUND 
There is little data available on the role of new anti-reflux plastic stents (ARPSs).

AIM 
To compare the use of ARPSs with that of traditional plastic stents (TPSs) for 
patients with biliary strictures.

METHODS 
Consecutive patients with biliary strictures who underwent first endoscopic 
biliary stenting between February 2016 and May 2019 were included. The onset of 
stent-related cholangitis, stent patency, clinical success, and other adverse events 
were evaluated.

RESULTS 
Sixty-seven patients in the ARPS group and 66 patients in the TPS group were 
included in the final analyses. Fewer patients experienced stent-related cholangitis 
in the ARPS group than that in the TPS group (8 patients vs 18 patients; P = 0.030). 
The median time till the onset of first stent-related cholangitis was later in the 
ARPS group than that in the TPS group (128.5 d vs 76 d; P = 0.039). The 
cumulative median stent patency in the ARPS group was 185 d, which was 
significantly longer than that in the TPS group (133 d; P = 0.001). The clinical 
success rates and other adverse events did not significantly differ between both 
groups.

CONCLUSION 
Placement of new ARPS might be a safe and effective optional therapeutic 
strategy to reduce the risk of stent-related cholangitis and prolong stent patency.
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Core Tip: This is a retrospective study to compare the use of new anti-reflux plastic 
stents (ARPSs) with that of traditional plastic stents (TPSs) for patients with biliary 
strictures. Fewer patients experienced stent-related cholangitis in the ARPS group than 
in the TPS group (8 vs 18 patients; P = 0.030). The cumulative median stent patency in 
the ARPS group was 185 d, which was significantly longer than that in the TPS group 
(133 d).

Citation: Yuan XL, Ye LS, Zeng XH, Tan QH, Mou Y, Liu W, Wu CC, Yang H, Hu B. New 
anti-reflux plastic stent to reduce the risk of stent-related cholangitis in the treatment of biliary 
strictures. World J Gastroenterol 2021; 27(28): 4697-4709
URL: https://www.wjgnet.com/1007-9327/full/v27/i28/4697.htm
DOI: https://dx.doi.org/10.3748/wjg.v27.i28.4697

INTRODUCTION
Endoscopic biliary stenting is an established procedure for either benign or malignant 
biliary strictures (BBSs or MBSs) that are not suitable for surgery. There are two stent 
categories available on the market: Plastic and metal stents. Plastic stents (PSs) are 
widely available, very effective, and inexpensive. PSs with a diameter of 10 Fr are 
usually used. However, the rather short stent patency (approximately 3 to 6 mo)[1] 
and the relatively high rate of stent-related cholangitis (about 3.5%-48.8%)[2-4] 
represent significant disadvantages. In contrast, self-expandable metal stents (SEMSs) 
are associated with significantly longer stent patency (approximately 9 to 12 mo)[5] 
compared to that of PSs. The rate of stent-related cholangitis, however, can reach as 
high as 45.8% (about 2.1%-45.8%)[3,6]. Most importantly, the higher costs of SEMSs 
limit their widespread application, especially in developing countries[7].

Both stent categories have complications of stent occlusion and stent-related 
cholangitis after stent placement, which may worsen the quality of patients’ life. Since 
duodenobiliary reflux has been identified as a major cause of these problems[1,8-10], 
the design of biliary stents with an anti-reflux valve at the duodenal end has emerged 
as a potential solution for reducing duodenobiliary reflux over recent years. Previous 
studies[10-12] have shown that the use of anti-reflux SEMSs can effectively reduce the 
risk of stent-related cholangitis and prolong stent patency. Unfortunately, studies on 
anti-reflux PSs (ARPSs) have not yet yielded convincing results[7,13,14].

We designed an ARPS with a “duckbilled” valve attached to the PS. In the prior 
clinical trial, 19 patients with distal MBSs were successfully inserted with the new 
ARPSs, and the cumulative median stent patency of the ARPSs was significantly 
longer than that of traditional PSs (TPSs)[15]. However, the role of this new ARPS in 
reducing the onset of stent-related cholangitis compared with TPS remains unknown. 
In the present study, we aimed to determine whether placement of this new ARPS can 
reduce the risk of stent-related cholangitis in patients with biliary strictures compared 
to TPS.

MATERIALS AND METHODS
Study design
Consecutive patients with biliary strictures who underwent first endoscopic biliary 
stenting between February 2016 and May 2019 at West China Hospital, Sichuan 
University were included. We retrospectively reviewed the data of eligible patients 
from our prospectively collected database. Exclusion criteria were (1) Placement of 
SEMS; (2) Placement of multiple biliary stents; (3) Stents with a diameter other than 
10Fr; (4) Simultaneous percutaneous transhepatic cholangial drainage and endoscopic 

http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
https://www.wjgnet.com/1007-9327/full/v27/i28/4697.htm
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biliary stenting; (5) Temporary drainage for resectable MBS; (6) Patients died within 1 
mo after stenting; and (7) Patients without available outcome data. Patient character-
istics, endoscopic retrograde cholangiopancreatography (ERCP) procedures, stent 
details, liver function test results, adverse events, and stent patency duration were 
collected.

This study was approved by the Ethics Committee on Biomedical Research, West 
China Hospital of Sichuan University. Informed consent was waived by the Ethics 
Committee because of the retrospective nature of this study and anonymous data.

Plastic stents
The new ARPS (Tannenbaum design; Micro-Tech (Nanjing) Co. Ltd., Nanjing, China) 
with a diameter of 10 Fr was made of polytetrafluoroethylene, without any side holes 
(Figure 1A). A soft anti-reflux valve with a length of 1.5 cm, made of silicone rubber 
material, was attached to the PS. The antegrade flow of bile kept the valve open, 
whereas increased intestinal pressure made it close, thereby reducing duodenobiliary 
reflux. The TPS (Cotton-Leung Biliary Stent; Cook Ireland Ltd., Limerick, Ireland) used 
in this study was made of polyethylene (Figure 1B). Both types of stents were inserted 
into the bile duct using the same pull-back delivery system (Oasis; Cook Ireland Ltd.).

Endoscopic biliary stenting
Except for patients who were randomly assigned during the previous study period
[15], other patients were advised to choose ARPSs during preoperative preparation, 
and TPSs were used for those who refused ARPSs. We did not administer prophylactic 
antibiotics and nonsteroidal anti-inflammatory drugs prior to ERCP. All ERCPs were 
performed by experienced endoscopists (experience of ≥ 300 ERCPs per year) using a 
standard duodenoscope (TJF-260V; Olympus Medical systems Corp., Tokyo, Japan). 
All patients were placed in the prone position with conscious sedation. After bile duct 
cannulation, the stricture was visualized by injecting contrast. A sphincterotomy was 
performed if necessary. Under the guidance of a guidewire (Jagwire; Boston Scientific, 
Natick, MA. United States), a single ARPS or TPS with an individually determined 
ideal length was inserted into the bile duct above the proximal end of the stricture for 
about 1-2 cm, and the distal end of the stent was kept outside of the duodenal papilla 
for about 1cm. The flow of bile was confirmed before the withdrawal of the duoden-
oscope (Figure 2). Patients received clinical evaluation and liver function tests within 
the first week after stent placement. Then, they underwent clinic visits or telephone 
follow-up every 1-2 mo until stent removal/exchange or death. The follow-up ended 
in December 2019.

Outcomes
The primary outcome was the onset of stent-related cholangitis. Stent-related 
cholangitis, including non-stent dysfunction cholangitis and stent dysfunction 
cholangitis, was considered if patients developed symptoms of acute cholangitis 
during the follow-up period and post-ERCP cholangitis was excluded. Non 
dysfunction cholangitis was diagnosed when acute cholangitis observed and when 
there was no definite finding of stent occlusion or migration[16]. Post-ERCP 
cholangitis was defined as cholangitis that developed within 2 wk after ERCPs[17] 
without definite findings of stent dysfunction, related to ERCP procedures,. The 
diagnostic criteria for acute cholangitis refer to Tokyo Guidelines 2018[18]. Stent 
dysfunction was confirmed by subsequent ERCP findings when patients presented 
with recurrent obstructive jaundice and/or cholangitis symptoms in combination with 
resolution of these abnormalities after insertion of a new stent.

Secondary outcomes were stent patency, clinical success, and other adverse events. 
The duration of stent patency was measured as the days from stent insertion until 
stent dysfunction requiring stent exchange. Clinical success was defined as a decrease 
in bilirubin levels of at least 50% within the first week after stent placement in patients 
with jaundice[19]. Other adverse events were defined according to American Society 
for Gastrointestinal Endoscopy guidelines[20], such as post-ERCP pancreatitis and 
stent migration. Stent migration included proximal and distal migration. Proximal 
migration was defined if the stent was visible in bile duct on fluoroscopy, but the 
distal end of the stent was not seen at duodenal papilla on endoscopy[21]. Partial 
distal migration was defined if the stent location was below the original position on 
fluoroscopy, and the distal end of the stent was seen at duodenum on endoscopy. 
Complete distal migration was defined if the stent was not present on fluoroscopy and 
endoscopy. Proximal biliary stricture was defined as stricture located in the common 
hepatic duct, while distal stricture was defined as stricture located in the common bile 
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Figure 1 Biliary stents used in this study. A: The new anti-reflux plastic stent; B: The traditional plastic stent.

Figure 2 Successful endoscopic placement of an anti-reflux plastic stent or a traditional plastic stent. A1 and A2: Endoscopic and fluoroscopic 
images of an anti-reflux plastic stent; B1 and B2: Endoscopic and fluoroscopic images of a traditional plastic stent.

duct.

Statistical analysis
Continuous variables were characterized using mean with standard deviation or 
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Figure 3 Flowchart. PTCD: Percutaneous transhepatic cholangial drainage; SEMS: Self-expandable metal stents; ARPS: Anti-reflux plastic stent; TPS: Traditional 
plastic stent. MBS: Malignant biliary stricture; BBS: Benign biliary stricture.

median with interquartile range (IQR), while categorical using frequencies or 
proportions. Exploratory subgroup analyses for MBS and BBS were performed. The 
differences of parametric variables between the two groups were compared using 
Student’s t test, and nonparametric variables were compared using the Mann-Whitney 
U est. Chi-squared test or Fisher’s exact test was used for comparison of differences in 
categorical variables as appropriate. The cumulative onset of stent-related cholangitis 
and stent patency of the two groups were plotted using the Kaplan-Meier method and 
were analyzed using Log-rank test. A P value of < 0.05 was considered statistically 
significant. All analyses were performed using SPSS v. 23.0 (IBM Corp., Armonk, NY, 
United States).

RESULTS
Patient characteristics and clinical outcomes
From February 2016 to May 2019, a total of 274 eligible patients who underwent first 
endoscopic biliary stenting were screened. Among these, 140 patients were excluded 
due to the presence of exclusion criteria; thus, 133 patients were included in the final 
analyses, including 67 patients in the ARPS group and 66 patients in the TPS group 
(Figure 3).

The baseline demographic data, liver function test results, cholecystectomy history, 
and comorbidities did not significantly differ between the two groups (Table 1). There 
were 90 (67.7%) patients of MBSs and 43 (32.3%) patients of BBSs in the two groups. 
Among patients with MBSs, 44 (48.9%) patients had pathological confirmation of 
malignancy through brush cytology, transpapillary biopsy, or fine needle aspiration 
sampling. Also, 46 (51.1%) patients with imaging-evidenced tumors were confirmed 
by clinical follow-up (Table 2). All ARPSs or TPSs were successful placement in an 
appropriate position as confirmed by fluoroscopy. Clinical success was achieved in 123 
(92.5%) patients, while there was no significant difference between the ARPS (n = 62) 
and TPS groups (n = 61) (92.5% vs 92.4%; P = 1.000).

Stent-related cholangitis
During the follow-up period, 8 (11.9%) patients in the ARPS group and 18 (27.3%) 
patients in the TPS group developed stent-related cholangitis, and a significant 
difference was noted (P = 0.030). Among 8 patients with stent-related cholangitis in the 
ARPS group, 2 patients had pre-ERCP cholangitis, and 2 patients had non-stent 
dysfunction cholangitis. One patient had proximal stricture, and 7 patients had distal 
stricture. While 18 patients in the TPS group, 6 patients had pre-ERCP cholangitis, and 
6 patients had non-stent dysfunction cholangitis. Three patients had proximal 
stricture, and 15 patients had distal stricture. The rates of pre-ERCP cholangitis (P = 
0.657), onset of non-stent dysfunction cholangitis (P = 0.165), and distribution of 
stricture location (P = 1.000) did not significantly differ between both groups. In the 
MBS or BBS subgroup, no significant difference in the onset of stent-related cholangitis 
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Table 1 Detailed characteristics of patients in the anti-reflux plastic stent group and traditional plastic stent group

ARPS group TPS group P value

Patients, n 67 66 -

Sex, male/female 39/28 37/29 0.8023

Age, yr1 63.4 (16.6); [24-99] 65.4 (14.7); [31-93] 0.2254

Etiologies

MBS 48 42

BBS 19 24

0.3243

Preoperative liver function test results2

Total bilirubin, mmol/L 126.0 (196.9); [7.2-523.3] 156.1 (224.3); [6.8-536.5] 0.7875

Direct bilirubin, mmol/L 117.3 (163.5); [2.1-417.7] 136.1 (217.9); [2.3-456.3] 0.8225

Alkaline phosphatase, IU/L 401.0 (456.0); [75.0-2240.0] 408.0 (400.7); [77.0-1928.0] 0.3025

Glutamyl-transpeptidase, IU/L 558.0 (543.0); [25.0-2067.0] 421.0 (546.7); [19.0-2488.0] 0.0915

Cholecystectomy history 14 (20.9%) 22 (33.3%) 0.1063

Cholangitis prior to ERCP 8 (11.9%) 15 (22.7%) 0.1003

Cholelithiasis 11 (16.4%) 16 (24.2%) 0.2623

Duodenal parapapillary diverticulum 4 (6.0%) 4 (6.1%) 1.0006

Endoscopic sphincterotomy 42 (62.7%) 38 (57.6%) 0.5473

Stricture location, proximal/distal 12/55 11/55 0.8503

Stent length, cm2 7.0 (3.0); [5.0-12.0] 7.0 (4.0); [5.0-14.0] 0.6925

1Mean (standard deviation) [range].
2Median (interquartile range) [range].
3Chi-squared test.
4Student’s t test.
5Mann-Whitney U test.
6Fisher’s exact test. ARPS: Anti-reflux plastic stent; TPS: Traditional plastic stent; ERCP: Endoscopic retrograde cholangiopancreatography; MBS: Malignant 
biliary stricture; BBS: Benign biliary stricture.

was observed between the two groups. The median time till the onset of first stent-
related cholangitis in the ARPS group was later than that in the TPS group (128.5 d, 
IQR 197.5, range 65-347 d vs 76 d, IQR 72.8, range 5-337; P = 0.039), and there was also 
a similar trend in the cumulative median time between the two groups (Figure 4). In 
the ARPS group, 6 patients had stent-related cholangitis only once, 2 patients had it 
twice. In the TPS group, 12 patients had it once, 5 patients had it twice, and 1 patient 
had it three times. There was no significant difference in the frequency of stent-related 
cholangitis between the two groups (P = 0.115) (Table 3).

Stent patency
Up till the final follow-up, stent dysfunction was noted in 44 (65.7%) patients in the 
ARPS group and 52 (78.8%) patients in the TPS group, with median stent patency of 
124 d (IQR 139, range 6-474) and 114 d (IQR 76.5, range 4-353), respectively. There 
were no significant differences in the occurrence of stent dysfunction (P = 0.091) and 
the median stent patency between the two groups (P = 0.135).

In the remaining patients, stent patency was maintained until stent removal/ 
exchange or death. The cumulative median stent patencies were 185 d (SE 8.6; 95%CI: 
168.2-201.8) in the ARPS group and 133 d (SE 16.9; 95%CI: 99.8-166.2) in the TPS 
group; the observed difference was statistically significant (P = 0.001). The cumulative 
median stent patency was 124 d (SE 26.2; 95%CI: 72.7-175.3) in patients with stent-
related cholangitis in the ARPS group, while it was 96 d (SE 22.1; 95%CI: 52.7-139.3) in 
the TPS group (P = 0.420). In the MBS subgroup, the cumulative median stent 
patencies in the ARPS and TPS groups were 173 d (SE 32.0; 95%CI: 110.3-235.7) and 98 
d (SE 11.6; 95%CI: 75.3-120.7), respectively; the observed difference was statistically 
significant (P = 0.008). In the BBS subgroup, the cumulative median stent patency in 
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Table 2 Etiologies of strictures in the anti-reflux plastic stent group and traditional plastic stent group

Etiologies ARPS group, n = 67 TPS group, n = 66 Total, n = 133 P value

MBS 48 42 90

Pancreatic carcinoma 19 13 32 0.5651

Cholangiocarcinoma 7 9 16

Ampullary carcinoma 8 5 13

Duodenal papilla carcinoma 7 7 14

Metastatic carcinoma 5 8 13

Gallbladder carcinoma 2 0 2

BBS 19 24 43

Postoperative injury 11 12 23 0.9141

Chronic pancreatitis 6 8 14

Others 2 4 6

1Fisher’s exact test. ARPS: Anti-reflux plastic stent; TPS: Traditional plastic stent; MBS: Malignant biliary stricture; BBS: Benign biliary stricture.

the ARPS group was significantly longer than that in the TPS group (210 d, SE 23.8, 
95%CI: 163.4-256.6 vs 155 d, SE 6.0, 95%CI: 143.3-166.8; P = 0.049) (Table 3, Figure 5).

Other adverse events
Post-ERCP pancreatitis occurred in 4 (6.0%) patients and 2 (3.0%) patients in the ARPS 
and TPS groups, respectively (P = 1.000), which were mild and improved after conser-
vative treatment. Post-ERCP cholangitis occurred in 1 (1.5%) patient in the ARPS 
group and 1 (1.5%) patient in the TPS group (P = 1.000). They were mild and relieved 
after antibiotic therapy. No stent proximal migration was observed. Stent distal 
migration was noted in 3 (4.5%) patients in the ARPS group, including 2 patients of 
partial migration and 1 patient of complete migration. There were 4 (6.0%) patients of 
distal migration in the TPS group, including 2 patients of partial migration and 2 
patients of complete migration. No significant difference was noted in the incidence of 
distal migration between the two groups (P = 0.718). All partial distal migrated stents 
were retrieved endoscopically, and complete distal migrated stents passed spontan-
eously. No stent migration-related intestinal injury was observed (Table 3).

DISCUSSION
Our study revealed that placement of new ARPS in patients with biliary strictures 
could reduce the onset of stent-related cholangitis and prolong stent patency. No 
serious procedures or stents related adverse events were observed. The use of new 
ARPS proved to be safe and effective.

Although placement of SEMS is recommended for patients with unresectable MBS
[22], many patients in our institution prefer to PSs rather than SEMSs due to the costs, 
especially those with life expectancy less than 6 mo. Therefore, PSs were used in this 
study for patients with MBS. Considering the limited patency of PSs, we scheduled 
routine stent exchange every 3 to 6 mo. However, some patients only underwent stent 
removal/exchange when cholangitis or stent dysfunction occurred, due to the large 
number of patients and long waiting time for admission in our institution.

In the present study, the occurrence of stent-related cholangitis in the ARPS group 
was significantly lower than that in the TPS group. Moreover, the median time and 
cumulative median time till the onset of first stent-related cholangitis were 
significantly later than those in the TPS group, which may be attributed to the anti-
reflux mechanism. The anti-reflux valve of the new ARPS, designed as “duckbilled”, 
could simulate the opening and closing function of a duck’s bill. This design allows 
antegrade bile flow into the duodenum, while it closes immediately when the 
intestinal pressure increases, thereby reducing the reflux of intestinal contents such as 
bacteria and food materials. However, the role of new ARPS in reducing the onset of 
cholangitis was not obvious in the subgroup analyses. The sample size in this study 
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Table 3 Outcomes in the anti-reflux plastic stent group and traditional plastic stent group

ARPS group, n = 67 TPS group, n = 66 P value

ERCP-related complications, n (%) 5 (7.5) 3 (4.5) 0.7184

Pancreatitis 4 (6.0) 2 (3.0) 1.0004

MBS/BBS 3/1 1/1

Cholangitis 1 (1.5) 1 (1.5) 1.0004

MBS/BBS 1/0 1/0

Stent-related cholangitis, n (%) 8 (11.9) 18 (27.3) 0.0303

MBS 7 (14.6) 13 (31.0) 0.0783

BBS 1 (5.3) 5 (20.8) 0.2053

Stent-related cholangitis, frequencies 0.1154

0 59 48

1 6 12

2 2 5

3 0 1

Time till the onset of first stent-related cholangitis, d1 128.5 (197.5); [65.0-347.0] 76.0 (72.8); [5.0-337.0] 0.0395

Stent distal migration, n (%) 3 (4.5) 4 (6.0) 0.7184

MBS/BBS 2/1 2/2

Stent dysfunction, n (%) 44 (65.7) 52 (78.8) 0.0913

MBS/BBS 29/15 33/19

Stent patency, d2 185.0 (8.6); [168.2-201.8] 133.0 (16.9); [99.8-166.2] 0.0016

MBS 173.0 (32.0); [110.3-235.7] 98.0 (11.6); [75.3-120.7] 0.0086

BBS 210.0 (23.8); [163.4-256.6] 155.0 (6.0); [143.3-166.8] 0.0496

1Median (interquartile range) [range].
2Median (standard error) [95% confidence interval].
3Chi-squared test.
4Fisher’s exact test.
5Mann-Whitney U test.
6Log-rank test. ARPS: Anti-reflux plastic stent; TPS: Traditional plastic stent; ERCP: Endoscopic retrograde cholangiopancreatography; MBS: Malignant 
biliary stricture; BBS: Benign biliary stricture.

may not be adequate for exploratory subgroup analyses. A small number of patients in 
both groups experienced 2 to 3 episodes of stent-related cholangitis. These patients 
usually presented with mild cholangitis symptoms, such as fever (temperature > 38 
°C) and chills, accompanied by upper abdominal discomfort, and without obvious 
signs of stent occlusion, namely non-stent dysfunction cholangitis. In the early stage of 
stent occlusion, bacteria from the duodenum refluxed into the biliary tract and 
colonized, thus causing mild cholangitis. Although antibiotics could ameliorate 
symptoms, mild cholangitis were prone to recur owing to the existence of partial stent 
occlusion. Therefore, patients with recurrent cholangitis after stent placement should 
be considered for exchange a new one.

As the relatively short stent patency has always been an important issue in clinical 
practice, prolonging stent patency was another focus of this and previous studies. The 
actual mechanisms of PS occlusion remain unclear. The initial event of PS occlusion is 
the biofilm formation[1,23]. Several previous studies[24-26] have focused on the 
material of stents or the special coat that prevent bacterial adherence and biofilm 
formation, revealing somewhat discrepant results between in vitro testing and clinical 
studies. Food materials refluxed from the duodenum have been observed in occluded 
PSs, thus suggesting that duodenobiliary reflux may have an important role in stent 
occlusion[1,8]. It could theoretically prolong stent patency if we change the design of 
stent to eliminate retrograde flow from the intestine. Our study confirmed that new 
ARPS was superior to TPS in achieving relatively longer stent patency in either BBSs 
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Figure 4 Kaplan-Meier curves of onset of stent-related cholangitis of anti-reflux plastic stent and traditional plastic stent (Log-rank test). 
MBS: Malignant biliary stricture; BBS: Benign biliary stricture; Pts: Patients; ARPS: Anti-reflux plastic stent; TPS: Traditional plastic stent.

or MBSs. The ARPSs reported in prior studies[7,13,14] had a relatively large anti-reflux 
valve opening, which may diminish the effect on reducing duodenobiliary reflux. 
Moreover, the length of the anti-reflux valve was long (about 4cm), and the valve was 
easy to collapse or fold, resulting in poor bile drainage. Therefore, no ideal results 
were observed in their clinical trials. In the present study, the anti-reflux valve of the 
ARPS had a small opening, and its short length (about 1.5 cm) made it relatively hard 
to collapse or fold. It should be noted that the bile drainage gets blocked in the short 
term if the anti-reflux valve is not fully deployed during placement. This phenomenon 
occurred in 1 patient in our study; thus, complete expansion of the valve and sufficient 
bile flow are needed to be confirmed before the withdrawal of the duodenoscope.

Similar delivery systems were used in this study to deploy the investigated ARPS 
and TPS. Despite the valve, endoscopic placement of the ARPS was not difficult and 
did not increase the risk of biliary tract infection. The rates of post-ERCP cholangitis in 
the two groups were comparable to the rate (0.5-5%) previously reported[27-30]. 
European Society of Gastrointestinal Endoscopy guidelines[31] has shown that 
endoscopic sphincterotomy is a risk factor for post-ERCP pancreatitis; thus, 
endoscopic sphincterotomy was not routinely performed in this study. There was no 
significant difference in the incidence of post-ERCP pancreatitis between the two 
groups, neither this incidence was higher than the one (9.7%) reported in the latest 
meta-analysis[32]. Distal or proximal migration of PSs has been reported in 5%-10% of 
cases[21]. There was no proximal migration in our study. No significant difference was 
noted in the incidence of distal migration between the two groups, and our results 
were comparable to previous results (3%-6%)[21]. Previous studies[21,33] indicated 
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Figure 5 Kaplan-Meier curves of cumulative patency of anti-reflux plastic stent and traditional plastic stent (Log-rank test). MBS: Malignant 
biliary stricture; Pts: Patients; ARPS: Anti-reflux plastic stent; TPS: Traditional plastic stent.

that the most distal migrated stents can be retrieved endoscopically, and less than 1% 
of cases developed gut perforation caused by stent migration. No gut perforation was 
observed in our study. Therefore, the use of new ARPS in the treatment of biliary 
strictures does not increase the difficulty of procedures and the risk of adverse events 
related to the procedures or stents.

Some limitations of our study have to be mentioned. The first limitation was its 
retrospective design, but the data collected from a prospectively collected database 
supported the validity of the present results. The second limitation was that the ARPS 
and TPS used in this study exhibit different materials and antimigration designs. 
Previous studies have indicated that there were no significant differences in the rates 
of cholangitis and stent patency between stents made of different materials or stents 
with different antimigration designs[34-36]. Therefore, in the present study, the 
differences in the rates of stent-related cholangitis or stent patency between the two 
groups may not be attributed to those differences. However, further studies are 
needed to assess this hypothesis by comparing the same PS with or without anti-reflux 
valve. The third limitation was that macroscopic and microscopic examinations of 
dysfunctional stents were not performed, and the exact causes of stent dysfunction 
were unclear. The fourth limitation was the inadequate sample size for exploratory 
subgroup analyses. Further studies with large samples are needed to evaluate its 
safety and efficacy. The fifth limitation refer to potential selection bias in the inclusion 
of patients. Although patients with proximal biliary strictures or with pre-ERCP 
cholangitis were considered to have a higher risk of cholangitis, the distribution of 
these patients were comparable between the two groups in terms of baselines or 
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clinical outcomes.

CONCLUSION
In conclusion, our study suggests that it is safe and effective to use the new ARPS for 
the treatment of biliary strictures. This ARPS could reduce the risk of stent-related 
cholangitis and prolong stent patency. However, its role in reducing the onset of stent-
related cholangitis is not obvious in the subgroup analyses. Studies with large samples 
are needed to evaluate further its safety and efficacy.

ARTICLE HIGHLIGHTS
Research background
Endoscopic biliary stenting is an established procedure for patients with biliary 
strictures. However, complications such as stent occlusion and stent-related 
cholangitis after stent placement may worsen the quality of patients’ life. Since 
duodenobiliary reflux is a major cause of those complications, the design of stents with 
an anti-reflux valve is a potential solution for reducing duodenobiliary reflux.

Research motivation
The authors have previously developed a new anti-reflux plastic stents (ARPSs) and 
conducted a clinical trial to compare the patency of ARPSs with that of traditional 
plastic stents (TPSs), which showed this new ARPS had a significantly longer stent 
patency. However, the role of this new ARPS in reducing the onset of stent-related 
cholangitis compared with TPS remains unknown.

Research objectives
In this study, the authors compared this new ARPS with TPS in patients with biliary 
strictures.

Research methods
The authors retrospectively reviewed the data of consecutive patients with biliary 
strictures who underwent first endoscopic biliary stenting between February 2016 and 
May 2019 at West China Hospital, Sichuan University from our prospectively collected 
database. According to the inclusion and exclusion criteria, eligible patients were 
included for analysis. The onset of stent-related cholangitis, stent patency, clinical 
success, and other adverse events were evaluated.

Research results
During the study period, 67 patients in the ARPS group and 66 patients in the TPS 
group were included. There was a significant difference when comparing the onset of 
stent-related cholangitis, which was significantly lower in the ARPS group than in the 
TPS group. The cumulative median stent patency in the ARPS group was significantly 
longer than that in the TPS group. No significant differences were noted in the rates of 
clinical success and other adverse events between both groups.

Research conclusions
This new ARPS results in superior to TPS in reducing the risk of stent-related 
cholangitis and prolonging stent patency.

Research perspectives
Multicenter studies with large samples are expected to evaluate further the safety and 
efficacy of this new ARPS.
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