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Research progress of anti-reflux biliary stents
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Abstract

Endoscopic retrograde cholangiopancreatography with stent implantation have gradually become the
standard palliative care for patients with distal malignant biliary obstruction. Nevertheless, the function
of the sphincter of Oddi is eliminated and the normal anatomical structure of the biliary tract is changed
with the placement of stents of various materials. As a result, the duodenal contents will likely flow back
into the bile duct, leading to a significantly increased probability of cholangitis in patients and seriously
affecting the patients' quality of life. In order to reduce the occurrence of associated adverse events such
as bile duct reflux, anti-reflux stents have appeared. Most of them are designed by adding an anti-reflux
valve at the end of the stent to function as an anti-reflux barrier. They can be categorized into anti-reflux
plastic stents and anti-reflux metal stents according to the material, and also can be named by the shape
of the anti-reflux valve such as the windsock anti-reflux stents, funnel anti-reflux stents and duckbill anti-

reflux stents. A number of clinical studies demonstrated that most anti-reflux stents can not only reduce
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the occurrence of cholangitis, but also prolong the average patency time of the stent, with favorable

clinical results. However, due to differences in the material and design of different types of stents,

problems such as stent clogging and stent displacement still require to be further resolved. Here, the

authors address the research progress and clinical application of anti-reflux biliary stents with different

materials and structures by review of the relevant literature.
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Table 1 Summary of literature reporting the anti-reflux stents

EFS IR (3 B (n) SHM HURIRASH PURMESHM T AR (%)  ERARCR(%) IR SR AEN
2007 Dua, %" 30 iR LAEES)A RIS 100 90 KK
2011 Hu, 220 23 et LBk [E3i 100 87 REHE
2013 Lee, 221 32 &)m STE B 100 76 KKk
2013 Kim, %52 5 o LY 7SIA TEE 100 20 —
2014 Hamada, %5 13 A IR SIA R 100 — RIKA:
2014 Hu, %2 56 &7 FLE fiEIE 100 94 1733 %

9 fifH/R
2015 Hamada, %% 8 B Ts=l-% RIS 100 — 1451
2016 Lee, &%) 39 &R VARESZ RIS 100 97 2451
2016 HZR, A 22 /PR IR B 82 — 41451
2016 Leong, 221 9 Sk} LHESS 2 RN 100 — 5143
2017 Hamada, %) 20 3 IR SIA RN 100 65 KEHE
2017 Vihervaara, % 7 Sk L RIS 85.7 — —
2018 Morita, %55 32 &8 IR SIA R LM 100 97 —
2019 Hamada, %% 52 &R ERSIZ ek 87 — KEA
2019 Yuan, % 19 Sk} L RIUF LM 100 89.5 REAE
2020 Fri, S 10 2R B9 FLIE — 100 100 145
2020 Kin, 21 30 &Jm ML Bk e 93 87 N2
2020 Ko, 450 30 Sk KA 100 100 KK
VR DA L LA IR 5 R 0 S 4L iR
Note: 1) Stent dysfunction caused by more than one reason
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Table 1 Summary of literature reporting the anti-reflux stents (continued)
il tew B SCHRRH T L {37 38 g i ]
AR (n)  RAMRHEN(%)] JE A 1)
2007 Dua, 5" 30 2(6.7) TR 2 1(6.7%) 4.8
2011 Hu, %2 23 6(26) i 1e) PN AE A 140 (4.3% ) 5 iRt BE A4 24610 (8.7% ) s SCHRFEA: 345 (13% ) 14
2013 Lee, %R 32 11(34.4) HEFEAL 1 B (3.1%) 5 g 1) P9 A= 4611 (12.5% ) 5 R B ZE 6 5] ( 18.8% ) 14.4
2013 Kim, %> 5 4(80.0) JEJE R ZE 4 5] (80% ) 1.9
2014 Hamada, 2> 13 6(46.2) IR 419 (30.8% ) 5 HEVRPHZE 1 61 (7.7% ) ; A0 141(7.7%) —
2014 Hu, 452 “ — RS 5 51(8.9% ) ; B i) P AE K 34611 (5.4% ) 5 HER BHZE 2 51 (3.6% ) ; Filtiid 0
AR 11(1.8%) s A& 7416 61(10.7%)
2015 Hamada, 25" 8 4(50.0) JEYRBEZE 2 5] (25% ) ; SCARAEA 1] (12.5% ) 5 WA H 1 16 (12.5% ) 24
2016 Leo, 25 2 A JEJRREIE 4 1 (10.3% ) 5 SZHFA 3 61 (7.7% ) s IERS T RERRERS 2 491 (5% ) 5 Jifrig "
[ A 191(2.6%) s RETE H 1L 11 (2.6% ) 5 K41 1451 (2.6%)

2016 B AR, 47 22 — — 43
2016 Leong, %2 9 7(77.8) M RERE A (PG ) 0.27
2017 Hamada, 45" 20 7(35.0) JIRYERHZE 3 15 (15% ) s Wi ZE 251 (10% ) ; AL 2451 (10% ) 8.2
2017 Vihervaara, 520 7 6(85.7) JIELYERELIE R 1
2018 Morita, 25131 32 15(46.8) TS B (15.6%) s LR BILIE 9 1] (28.1% ) s gt FE A 1491 (3.1%) 5
2019 Hamada, 25 52 21(40.3) THRFEAT 14491 (26.9% ) 5 HRVEBEIE 6 1] (11.5% ) 5 JFivfed 1) P9 A= 4 1 611 (1.9% ) 8.4
2019 Yuan, & 19 12(63.2) B R 9.5
2020 Fi, 10 0(0.0) x 4.2
2020 Kin, %0 30 9(30.0) JIRYERHZE 5 151 (16.7%) 5 g ek i AR 4 3 51 (109% ) 5 I H il 1 51 (3.3% ) 9
2020 FREE, S 30 — — 4.2
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Note: 1) Stent dysfunction caused by more than one reason
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Figure 1 Anti-reflux plastic stents

pigtail type anti-reflux plastic stent
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Figure 2 Anti-reflux metal stents A: Hemispherical anti-reflux metal stent; B: Nipple type anti-reflux metal stent; C: S-shaped

anti-reflux metal stent; D: Windsock type anti-reflux metal stent; E-F: Funnel type anti-reflux metal stent; G: Wine-glass

type anti-reflux metal stent; H: Duckbill type anti-reflux metal stent; I: Anti-reflux metal stent with a cone spiral valve
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