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Abstract  

 Background and Aims: 

  No data appear to have been reported regarding bleeding risk among patients 

receiving antiplatelet and anticoagulant treatment during EUS-guided biliary 

drainage (BD) procedures.  

 The aim of this study was to assess whether hemorrhagic adverse events 

associated with EUS-BD are increased in patients on antiplatelet and 

anticoagulant treatment.  



Methods: 

 Patients receiving antiplatelet and/or anticoagulant treatment who 

underwent EUS-BD were retrospectively enrolled between May 2015 and 

August 2019.  

 Patients who did not receive antiplatelet and/or anticoagulant treatment 

(AP/AC) and who underwent EUS-BD in the same period were also enrolled as 

a control group.  

 



Results: 

 A total of 195 patients who underwent EUS-BD was enrolled in this study. 

Among these, 154 patients were allocated to the control group, and 41 

patients to AP/AC group.  

 Overall frequency of adverse events did not differ significantly between the 

control group (16.2%, 25/154) and AC/AP group (17.1%, 6/41; P=0.80).  

 The overall bleeding event rate was 3.6% (7/195) with no significant difference 

between the 2 groups.  

 No thromboembolic events were observed with or without interruption of 

antiplatelet and/or anticoagulant agents.  

 According to logistic regression analysis, the use of antiplatelet and/or 

anticoagulant agents was not a risk factor significantly associated with bleeding 

events (OR, 2.96; 95% CI, 0.56–14.0; P=0.18).  

 On the other hand, a long procedure time (>20 min) was an independent risk factor 

associated with bleeding events. 



Conclusions: 

 In conclusion, bleeding events appear infrequent among 

patients who undergo EUS-BD while continuing 

antiplatelet and/or anticoagulant agents.  



Material and methods 



Patients 

 Patients receiving antiplatelet and/or anticoagulant treatment who 

underwent EUS-BD were retrospectively enrolled between May 2015 and 

August 2019.  

 Patients who did not receive antiplatelet and/or anticoagulant treatment and 

who underwent EUS-BD in the same period were also enrolled as a control 

group.  



Technical tips for EUS-BD 

 The echoendoscope was advanced into the duodenum or stomach.  

 The intrahepatic bile duct was punctured in EUS-HGS, and the 

common bile duct or gallbladder was also punctured from the 

duodenum in EUS-CDS and GBD using a 19-gauge needle.  

 To avoid any intervening vessels, the site of interest was carefully 

punctured using color Doppler ultrasonography. 

 A 0.025-inch guidewire was inserted through the needle. Tract dilation 

was performed using an ERCP catheter ,4-mm balloon catheter, or 

electrocautery dilator. 

 



EUS-CDS 



EUS-GBD 



 Finally, a partially covered stent in EUS-HGS or dedicated plastic 

stent,or fully covered self-expandable metal stent in EUS-CDS or GBD 

was applied using an intrascope channel release technique. 

  CT was performed the day after each procedure. 



Management of antiplatelet and 

anticoagulant agents 
 No definitive guideline for the handling of antiplatelet and anticoagulant 

agents during EUS-BD procedures has been established, and these agents were 

therefore basically managed according to JSGE guidelines. 

 antiplatelet agents such as aspirin or thienopyridines were discontinued or 

replaced with heparin for 5 to 7 days.  

 Regarding anticoagulant agents, warfarin was discontinued for 5 days, and  

 direct oral anticoagulants (DOACs) such as apixaban, dabigatran, rivaroxaban, or 

edoxaban were discontinued for 2 days.  

 Also, in cases with dual antiplatelet treatment, aspirin was continued and 

thienopyridine was discontinued for 5 to 7 days.  

 After procedures, antiplatelet and anticoagulant agents were restarted on the 

following day if bleeding was not clinically observed. These strategies were 

conducted based on consultation with a cardiologist or neurologist. 



Definitions 

 Bleeding events were categorized as intra- or postoperative.  

 Intraoperative bleeding events were defined as puncture-site hematoma or 

continuous bleeding, for which endoscopic and/or intravenous and/or surgical 

hemostasis was needed around the puncture site.  

 Postoperative bleeding events were defined as the following: a requirement 

for blood transfusion; melena; hematemesis; bleeding confirmed on CT; or a 

hemoglobin decrease ≥2 g/dL. 



 Procedure time was measured from scope insertion to 

stent deployment. 



Results: 

 A total of 195 patients who underwent EUS-BD was enrolled in this 

study. Among these, 154 patients were allocated to the control group, 

and 41 patients to the antiplatelet and/or anticoagulant treatment 

(AP/AC) group. 



















Discussion 

 No previous studies appear to have undertaken clinical 

evaluations of EUS-BD for patients taking antiplatelet 

and/or anticoagulant agents.  

 According to our results, the rate of bleeding adverse 

events did not differ significantly between the AC/AP and 

control groups. 



 According to our results, the rate of bleeding adverse events did not 

differ significantly between the AC/AP and control groups.  

 In the AC/AP group, bleeding events were only observed in patients taking 

antiplatelet agents.  

 In addition, visible bleeding was seen in only 1 patient from the control group, and  

 no thromboembolic events were seen even during interruption of antiplatelet 

and/or anticoagulant agents.  

 We also found that antiplatelet and/or anticoagulant agents were not a risk 

factor significantly associated with bleeding events. 



 In our study in the dual antiplatelet treatment group, dose of drugs 

was expressly high compared with the single antiplatelet group. 

Indeed, among the 3 bleeding cases in the 11 antiplatelet and/or 

anticoagulant treatment group, dual antiplatelet treatment was 

administered in 2 patients.  

 We should therefore pay more attention to the risk of bleeding based 

on not only whether drugs were administered, but also drug dose, 

although our results showed a low incidence of EUS-BD-related 

bleeding among patients receiving antiplatelet and/or anticoagulant 

agents. 

 

 



 The rate of bleeding events in our study might be lower compared with other 

pancreatobiliary endoscopic techniques. This might be explained by the 

following 2 reasons.  

 

 

 First, compared with therapeutic procedures under ERCP guidance such as 

EST, we might be able to safely perform EUS-BD procedures from the 

perspective of avoiding injury to blood vessels. Before target site puncturing 

under EUS guidance, we usually use color Doppler imaging.  



 Second, EUS-BD is usually performed with a fully self-expandable 

covered metal stent (FCSEMS). We believe that EUS-BD carries a lower 

risk of bleeding due to the tamponade effect of FCSEMS.  

 

 Indeed, as previously described, FCSEMS has been used as a device for 

endoscopic hemostasis after bleeding caused by EST.  





A long procedure time was an independent risk factor for bleeding 

events.  

Reasons: 

During EUS-BD, procedure time might be longer when tract dilation is 

difficult. In cases of difficult tract dilation, various devices such as an 

ERCP catheter, balloon catheter, or electrocautery dilator are used.  

As a result, several devices are inserted into the bile duct or gallbladder. 

During these procedures, risk of vessel injury might be increased.  



limitations  

 the retrospective design with the potential for bias in 

patient selection, and the non-randomized nature of the 

investigation 



conclusion 

 the present study found a low incidence of EUS-BD-related 

bleeding among patients receiving antiplatelet and/or 

anticoagulant agents. Bleeding events appear infrequent 

among patients who undergo EUS-BD while continuing 

antiplatelet and/or anticoagulant agents.  
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