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Comparative efficacy of various endoscopic 
techniques for the treatment of common 
bile duct stones: a network meta-analysis 



Background 

• Endoscopic sphincterotomy (EST) and bile duct stone 
extraction 

– First introduced in 1975 

– Standard technique for dilatation of the bile duct orifice 
and removal of common bile duct (CBD) stones during 
ERCP (Endoscopic Retrograde Cholangio-Pancreatography) 

 



N Engl J Med 2014;370:150-7. 



Background 

• EST and bile duct stone extraction 

– Associated with frequent adverse events 

• Bleeding, perforation and pancreatitis 

– For larger CBD stones, mechanical lithotripsy  
might be required for fragmentation and retrieval 



Background 

• Endoscopic papillary balloon dilatation (EPBD): 

– Preservation of the papillary  
sphincter function 

– Lower rate of post-procedural  
bleeding 

– High risk of post-ERCP  
pancreatitis 

 

The American Journal of Gastroenterology volume 106, pages 278–285 (2011) 



Background 

• EST with balloon dilatation (ESBD): 

– Efficient stone clearance and acceptable adverse events. 

• Several traditional pairwise meta-analyses comparing stone 
removal rates between EST versus EPBD and EST versus ESBD 
were published: 

– Provided only fragmentary pairwise results  

– No comprehensive results comparing the 3 endoscopic 
techniques 

• A network meta-analysis to evaluate comparative efficacies 
among EST, EPBD, and ESBD in the removal of CBD stones 

 



步驟 1：系統性文獻回顧探討的問題為何？ 

Patient/population (P) Patients with 1 or more CBD stones 

Intervention (I) Endoscopic techniques for stone removal 
including EST, EPBD, and ESBD 

Comparator (C) Another endoscopic technique 

Outcome (O) Successful rate of stone removal, 
requirement of mechanical lithotripsy, 
and adverse events including bleeding, 
perforation, and pancreatitis 



F - 研究是否找到 (Find) 所有的相關證據？ 
• We searched for all relevant studies published between 

January 1970 and June 2017 that examined the efficacy of 
endoscopic techniques for CBD stone removal using MEDLINE, 
EMBASE, and the Cochrane Library databases. 

• The following search string was used: ((bile) OR (biliary)) AND 
(stone*) AND ((sphincterotomy) OR (balloon) OR (large-
balloon) OR (dilation) OR (dilatation)).  

• To identify additional studies, we also examined the 
references of screened articles.  

 

步驟 2：系統性文獻回顧的品質如何？(FAITH) 



評讀結果： □ 是  ■否  □不清楚 



A - 文獻是否經過嚴格評讀 (Appraisal)？ 
 
• Two investigators independently evaluated the 

studies for eligibility and resolved any 
disagreements through discussion and consensus.  

• When no agreement could be reached, a third 
investigator determined the eligibility.  

• The Cochrane Risk of Bias assessment tool was 
used for assessing the risk of bias in individual 
studies. 

 

 

評讀結果： ■是  □否  □不清楚 



I - 是否只納入 (Included) 具良好效度的文章？ 

• All 25 studies were randomized controlled trial 

– One was designed as a 3-arm trial  
that compared the efficacy between  
EST, EPBD, and ESBD 

– All other studies were 2-arm study  
designs comparing EST versus EPBD,  
EST versus ESBD, or EPBD versus ESBD 

 

 

 



I - 是否只納入 (Included) 具良好效度的文章？ 

• Quality of evidence was rated for results from the network 
meta-analysis according to the Grading of Recommendations, 
Assessment, Development and Evaluations (GRADE) working 
group approach. 

– Risk of bias, indirectness, imprecision, heterogeneity, 
and/or publication bias. 

– Inconsistency between direct and indirect estimates 

 

 

 

 

 
評讀結果： □ 是  □ 否 ■ 不清楚 



Network meta-analysis: a technique to gather evidence from direct and indirect comparisons 
Pharm Pract (Granada). 2017 Jan-Mar; 15(1): 943 



T - 作者是否以表格和圖表「總結」 (Total up)  
試驗結果？ 
 • Figure 2A.  

Direct meta-analysis of 
different endoscopic 
techniques for successful 
CBD stone removal in the 
first endoscopic session.  

評讀結果：  
■ 是  □ 否  □不清楚 



H - 試驗的結果是否相近－異質性 
(Heterogeneity)？ 

• Figure 2A.  
Direct meta-analysis of 
different endoscopic 
techniques for successful 
CBD stone removal in the 
first endoscopic session.  

評讀結果：  
□ 是 ■ 否  □不清楚 



RESULT 
Pooled summary estimates and quality of evidence derived 
from direct and indirect estimates and network meta-analysis 









Significant network inconsistency was identified 
(Rare perforation events across studies) 







Limitations – Potential Bias 

• Some of the included studies were not conducted under the 
consensus guideline definition of adverse events after ERCP 

• The extent (minor or major) of sphincterotomy 

• Different degrees and durations of balloon dilatation 

• Significant inconsistency between direct and indirect evidence 
was identified in post-ERCP bleeding and perforation  
– Extremely low incidence 

– A relatively small number of studies have compared ESBD with EPBD 

 

 

 



Conclusion 

• ESBD vs. EPBD: 

– Higher successful rate of stone removal  
(in overall and the first endoscopic session) 

– Mechanical lithotripsy was less frequently  

– Higher risk of bleeding 

– Tended less post-ERCP pancreatitis 
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