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Byrne, Kastrati | Nat Rev Cardiol 2015

A brief history of catheter intervention



Principles of Drug-Coated Balloon Therapy
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Byrne R.A. | Lancet 2017

Drug-Coated Balloon Angioplasty

1. Meticulous attention to angioplasty technique is critical
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2. Lesion preparation with cutting/scoring balloons improves efficacy

Diameter Stenosis at Follow-up Angiography

ISAR-DESIRE 4: Intracoronary Stenting and Angiographic Results: Optimizing 

Treatment of Drug Eluting Stent In-Stent Restenosis 4
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Control

P= 0.047

40.4% ± 21.4

35.0% ± 16.8

252 patients with DES-restenosis enrolled 
between June 2012 and December 2014 in 

4 centers in Germany

Angiographic follow-up at 6-8 
months in 80.4% (N=203)*

Standard balloon 
plus paclitaxel-
coated balloon 

(N=127)

Scoring balloon 
plus paclitaxel-
coated balloon

(N=125)

ISAR-DESIRE 

4 Trial



3. After DCB angioplasty accept a result that is not “stent-like“



Treatment Algorithm for In-stent Restenosis
DES vs. DEB for ISR: What Is the Best Weapon? | Byrne R.A., TCTAP 2021 Virtual



In-stent Restenosis | Management Algorithm
Management of Myocardial Revascularization Failure: An Expert Consensus Document of the EAPCI

Stefanini et al. | EuroIntervention 2020

Preparatory Work

Destination Therapy



DAEDALUS | DCB Angioplasty vs Repeat Stenting with DES
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Giacoppo et al. | Eur Heart J 2019 & Giacoppo et al. | J Am Coll Cardiol 2020
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Treatment of ISR | DAEDALUS Collaboration

#1: Comprehensive IPD meta-analysis of all 10 RCT of DCB versus DES for ISR reported

DAEDALUS Collaboration | Giacoppo et al. | Eur Heart J 2019

DAEDALUS 

TLR

Death/MI
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Drug-Eluting Stent

(Cypher)

Bare Metal Stent

(Multilink)

Byrne, Joner et al. in Interventional Cardiology — A Companion to Braunwald's Heart Disease 2015



DAEDALUS Collaboration | Impact of ISR-Type
Comprehensive IPD meta-analysis of all 10 RCT of DCB versus DES for ISR reported

DAEDALUS | Giacoppo et al. | J Am Coll Cardiol 2020

DAEDALUS 

Relative efficacy of DCB versus DES 
dependent on type of restenosed stent
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2018 ESC/EACTS Guidelines on myocardial revascularisation
European Heart Journal (2018) 00, 1-96 - doi:10.1093/eurheartj/ehy394

www.escardio.org/guidelineswww.escardio.org/guidelines

Repeat revascularization

16

Recommendations Class Level

Restenosis

DES are recommended for the treatment of in-stent restenosis of 
BMS or DES. I A

Drug-coated balloons are recommended for the treatment of in-
stent restenosis of BMS or DES. I A

In patients with recurrent episodes of diffuse in-stent restenosis, 
CABG should be considered by the Heart Team over a new PCI 
attempt.

IIa C

IVUS and/or OCT should be considered to detect stent-related 
mechanical problems leading to restenosis. IIa C

http://www.escardio.org/guidelines
http://www.escardio.org/guidelines


Take Home Message
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• In patients with ISR, both angioplasty with DCB and repeat stenting with 
DES are important components of standard-of-care treatment and 
recommended by clinical practice guidelines in Europe

• Understanding the principle modality of stent failure and employment of 
meticulous attention to lesion preparation is prerequisite to choice of 
destination therapy and critical to treatment success with either modality

• The DAEDALUS individual patient collaborative meta-analysis suggested:
• an efficacy advantage for repeat stenting with DES over angioplasty with DCB at 

midterm follow-up

• residual concern about the impact of multiple DES layers at long-term follow-up

• lower efficacy and safety with either modality in DES vs BMS restenosis

• interaction between treatment effect and type of restenosed stent with greater 
efficacy advantage for repeat stenting with DES in DES restenosis
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