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DES failure: Still challenging 

TLR: 3.1%/year 

Miura K, et al. Am H J 2016;175:47 

SES Long term f/u  



DES ISR is Still Challenging 

•  Although DES have drastically reduced the 

incidence of ISR, treatment of DES-ISR is 

particularly challenging.  

30.1% 

14.6% 12.2% 

Cassese S, et al. Heart 2014;100:153-9 



Drug resistance 

Hypersensitivity 

Stent under-expansio
n 

Stent strut fracture 

Non-uniform stent str
ut coverage 

Gap in stent coverag
e 

Residual uncovered a
therosclerotic lesion 

geographic miss 

DES ISR is differ from BMS ISR 

Alfonso et al. JACC 2014;63:2659-73. 



Treatment of DES ISR had poor 

outcomes than in BMS ISR  

Angiographic outcomes MACE  

Byrne RA, et al. EuroIntervention 2013;9:797-802 

Pooled analysis of ISAR-DESIRE and ISAR-DESIRE 2 trials 
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Avoid Oculo-stenotic reflex 

TLR Rates, % Cardiac Death/MI Rates, % 

Pooled analysis taxus IV, V and liberte 

Uchida T et al. JACC int 2010;3:403-11 

OR2.37 

OR 1.34 



FFR Guided Treatment of ISR Lesions 

 51.2% of 

angiographic 

restenosis (DS ≥ 

50%) presented 

a FFR ≥ 0.75 

Lopez-Palop R et al. EHJ 2004;25:2040-7 



FFR Guided Treatment of ISR Lesions 

Revascularization Composite end points 

        Patients with non-treated lesions (FFR≥0.75) 

        Patients with treated lesions (FFR<0.75) 

Lopez-Palop R et al. EHJ 2004;25:2040-7 



FFR Guided Treatment of DES ISR 
Lesions 

MACE Event free survival  

Nam CW, et al. Am J Cardiol 2011;107:1783-6 



Role of Intravascular Imaging 

•  Detect the presence of neointimal hyperplasia, device 

under-expansion, or edge problems, EEM 

• OCT: pattern of neointimal hyperplasia, 

neoatherosclerosis, plaque rupture, intracoronary thrombus   



Adequate Pre-dilation  is crucial  

• Lesion pre-dilation with or without noncompliant balloon 

remains important to treat potential underlying stent 

under-expansion 
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Network Meta analysis of Randomized Controlled Trials 

P<0.05 

P=NS 

8 studies, 326 TVR over 1718 patient-years f/u in DES-ISR lesions  

Sethi A, et al. Circ Cardiovasc Interv 2015;8:e002778 

TVR 



RIBS IV 
PEB (n=154) vs. EES (n=155) in DES ISR 

Multicenter, randomized clinical trial  

MLD % DS 

Alfonso F, et al. JACC 2015;66:23-33 



MACE TLR 

Alfonso F, et al. JACC 2015;66:23-33 

RIBS IV 
PEB (n=154) vs. EES (n=155) in DES ISR 

Multicenter, randomized clinical trial  



Meta-analysis 

% DS 

Binary restenosis 

TLR 

Siontis GC, et al. Lancet 2015;386:655 



ISAR-DESIRE 3 

Kufner S, et al. JACC Cardiov Int 2015;8:877 

Diameter Stenosis at 8 Months         Death/MI during 3 years        



Treatment of ISR in Real World  

Clinical Practice 



Clinical Outcomes  

Oh PC, et al. KJIM 2016;31:501-6 



Role of DEB in DES ISR lesions 

Avoid multiple metal layers 

Save large side br 

Homogenous drug transfer to the arterial wall 

May be better in non-focal type ISR  

Avoid prolonged DAPT, suitable high bleeding risk 

Role of DES in DES ISR lesions 

Suitable for stent fracture 

Suitable for restenosis extending outside the stent edge 

Suitable for suboptimal results after lesion pre-dilation 

EES are better in recurrent DEB failure ISR lesions.   



How to perform DEB? 



Factors for DEB failure in DES ISR lesion  

Rhee TM, et al. JACC CVInt 2018;11:969 
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DEB (n=40) vs EES (n=53) in  

Recurrent DEB failure of ISR Lesions 

All cause of death TLR 

Kubo S, et al. EuroIntervention 2015;10:e1-8 



DEB (n=89/68 pts) vs EES (n=82/65pts) in  

Recurrent Multimetal-layered ISR 

MACE (death, MI, TLR) TLR 

Kubo S, et al. EuroIntervention 2015;10:e1-8 
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Rotational Atherectomy 
• Failed to show benefit in ISR lesion compared to other tx 

• RA may still be required as a bailout strategy in patients 

with un-dilatable ISR lesions   

–Severely under-expanded stents 

–Calcified intra-stent neoatherosclerosis 

 

Kobayashi Y, et al. CCI 2001;52:208-11 

Vales L, et al. Int J Angiol 2013;22:63-8 

Alfonso F, et al. Circ Cardiovasc Interv 



BRS for DES-ISR  • Advantage: preventing 

early recoil, strong anti-

proliferative property, 

device disappear, 

avoiding the presence of 

multiple stent layers 

(“onion-skin” 

phenomenon) 

 

• Potential limitations: 

lumen crowding due to 

strut thickness 

(particularly in small 

vessels), device 

flexibility, questions 

regarding radial strength 

and recoil, risk for stent 

thrombosis  
Alfonso F, et al. JACC 2014;63:2875 

Neoatherosclerosis 



BVS vs DEB, EES in RIBS IV: MLD 

Alfonso F, et al. JACC Int 2017;10:1841 

BMS and DES ISR  

BVS: 141patients 

DEB: 249 

EES: 249 



BVS vs DEB, EES in RIBS IV: MACE, TLR 

Alfonso F, et al. JACC Int 2017;10:1841 

BMS and DES ISR  

BVS: 141 

DEB: 249 

EES: 249 

MACE                                          TLR 



DES ISR (%DS >50%) 

- Avoid oculo-stenotic reflux 

- FFR  

- IC imaging (especially OCT) guided PCI  

- Lesion pre-dilation with NC balloon or scoring balloon  

Patients with high bleeding risk 

Non-focal type ISR 

Bifurcation lesion  

Stent fracture 

Stent edge restenosis, dissection 

Inadequate result of pre-dilation 

If significant,  

DEB 2nd generation DES 

If recurrent  

EES DEB or EES ? CABG 



Thank you for attention ! 



DES in DES-ISR: Homo vs Hetero DES 

• Hetero DES implantation in DES-ISR lesions might overcome 

drug resistance or specific polymer related problems. 

• Overall, results remain inconclusive, and the evidence of 

favoring a switch strategy is weak. (ISAR-DESIRE 2 and 

RIBS III trials).  

 

 

SES vs PES in SES-ISR lesions 

(ISAR-DESIRE2) 

 

 

 

 

 

 

 

 

 
Mehilli J, et al. JACC 2010;55:2710-6 




