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Restenosis 

After Balloon Angioplasty 

1. Recoil and remodeling 

2. Neointimal hyperplasia
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1. Stents to prevent 

vascular recoil and remodeling

Solution of Restenosis

After Balloon Angioplasty 
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2.  Active therapeutic agent   

to prevent neointimal hyperplasia



DES Won !

Solution of Restenosis

After Balloon Angioplasty 

Byrne RA et al., Eur Heart J. 2015;36:2608-20 

Systematic Review of 158 RCTs



The Concept of DCB

“Leaving Nothing Behind” 

Balloon-based local delivery of 

antiproliferative drugs to the arterial wall 

without a permanent metallic implant
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Limitation of the DCB,

Tissue retention time is limited

For stent-based local drug delivery, 

the drug must be released for a period of 

several weeks for effective inhibition of 

neointimal proliferation.

Clever YP et al., Circ Cardiovasc Interv. 2016;9:e003543. 
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Limitation of the DCB,

Tissue retention time is limited

In de novo coronary artery disease, 

the combination of PCB and BMS was

inferior to current generation of DES.

DEB-AMI Trial, Belkacemi A et al., J Am Coll Cardiol. 2012;59:2327-37 
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Limitation of the DCB,

Tissue retention time is limited

In de novo coronary artery disease, 

the combination of PCB and BMS was

not superior to DES.

PEPCAD-CTO Trial, Wöhrle J et al., Catheter Cardiovasc Interv. 2013;81:793-9.
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Limitation of the DCB,

DCB Technology Improved 

Gray WA, Granada JF. Circulation. 2010;121:2672-2680. Granada JF. Interventional Cardiology. 2016  

1. Rapid absorption

2. Improving bioavailability at target site



Limitation of the DCB,

DCB Technology Improved 

1. Rapid absorption

2. Improving bioavailability at target site

DCB DES

Drug load per device

(3-µg/mm2)
300-1,000 µg 100-200 µg

Drug transferred and absorbed 

by tissue after implantation (%)
16% 5-10%  



Limitation of the DCB,

Acute Closure or Recoil occurs

Coronary in-stent restenosis became 

main target of DCB Treatment



Lots of RCTs, 

DCB for BMS or DES ISR

Scheller B et al., NEJM 2006 Alfonso F et al., JACC 2014 Kufner S et al., JACC Interv 2015 Wong YTAKang DY et al., AHJ 2018 Baan J et al., JACC 2018



12 RCTs, 

DCB for BMS or DES ISR

ISR Intervention N End point Study

BMS PCB-POBA 108 In-segment LLL PACCPCATH ISR

PCB-PES 131 In-segment LLL PEPCAD 2 ISR

PCB-EES 189 In-segment MLD RIBS V

PCB-EES 136 LLL ISR study

DES PCB-POBA 110 LLL PEPCAD-DES

PCB-POBA 208 TVF Habara et al

PCB-POBA 50 In-segment LLL Habara et al

PCB-PES 402 In-segment DS ISAR-DESIRE 3

PCB-PES 220 In-segment LLL PEPCAD-ISR-China

PCB-EES 309 In-segment MLD RIBS IV

PCB-EES 172 In-segment LLL RESTORE

PCB-EES 278 In-segment MLD DARE

Shin ES, Presented at Complex-PCI 2018



Many Meta-analyses,

DCB for BMS or DES ISR

Lee et al., JACC CV Interv. 2015 Elgendy IY, Alfonso F et al., Cardiovasc Revasc Med. 2018  Sionitis GC et al., Lancet, 2015



Patient-level Pooled analysis 

of 10 RCTs: DAEDALUS study

Giacoppo D et al., presented at EuroPCR 2018

Target Lesion Revascularization of ISR



Patient-level Pooled analysis

of 10 RCTs: DAEDALUS study

Composite of all-cause death, MI, or target lesion thrombosis

Giacoppo D et al., presented at EuroPCR 2018



ESC Guideline recommends 

DCB for in-stent restenosis treatment

Drug-coated balloons are recommended 

for the treatment of in-stent restenosis of 

BMS or DES

Neumann FJ et al. Eur Heart J. 2019;40:87165

A I



Data on DCB vs. DES for ISR

consistently shows that…

• Angiographic outcomes are slightly 

better with DES.

• TLR is more frequent with DEB.

• Hard outcomes (death, MI, thrombosis) 

are comparable between DEB vs. DEB.



DCB as First-line Tx for ISR?

• No additional metallic stent layers

• Repeatable option of the procedure

• Reduced need for prolonged DAPT

• Disadvantage in angiographic outcomes and TLR

• But, similar hard outcomes

• Optimal lesion preparation is crucial

• Intravascular imaging guidance can be helpful



Debulking

My Treatment Strategy for ISR

In-stent Restenosis

Intravascular Imaging (Prefer OCT)

Under-expansion

High-pressure Balloon

Neointimal Hyperplasia

Complication assessment by 

angiography & imaging

(-)

DES DCB

Cutting, Scoring, NC balloon

Un-dilatable(+)



Another indication of DCB,

Patients unsuitable for DES

Small vessel disease

Side branch disease in bifurcation lesion

Patients with high bleeding risk



Small vessel disease,

“Leave Nothing Behind”

Latib A et al. JACC CV Interv. 2015;8:1132-1134. 

MACE                                TVR                                TLR

BELLO Trial 

(<2.8mm, DCB vs. PES, Bail-out BMS 20.2% in DEB)

RCT showed similar outcomes

compared with DES



Jeger RV et al. Lancet. 2018;392:849-856. 

MACE (cardiac death, non-fatal MI, TVR) at 12 mo

BASKET SMALL-2 Trial 

(<3mm, DCB vs. PES/EES, Bail-out stent 5.1%)

Small vessel disease,

“Leave Nothing Behind”

RCT showed similar outcomes

compared with DES



In conclusion,

DCB is…

• A reasonable alternative to repeated 

stenting with DES in ISR

• Not yet widely tested in de novo 

coronary disease



In conclusion,

DCB in the future…

• It will play an important role in the 

treatment of ISR with intravascular 

imaging guidance

• DCB-only strategy will be a reasonable 

alternative in selected patients.

• I am awaiting for newer-generation DCBs 

with better drug & technology.



Thank You !!

summitMD.com


