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 BMS: -20-30% (up to 40% in high- risk subsets)  
 DES: -pivotal trials: < 6%  
 Real world trials: 10-15%  
 BVS :  (6-10%) ? 
 
Clinical Presentation  
 
 DES & BMS:  
 up to 60% presenting with ACS  
 up to 20% presenting with acute MI  
 50% in need for TVR  

The longlasting challenge  in PCI : In-Stent-
Restenosis  
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In-Stent-Restenosis  .Predictors & Mechanisms  

Kim MS. et al, Cardiovasc Ther 2011;29:190-8  

Similar in BMS & DES.. 
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In-Stent-Restenosis  : Stent Fracture  

 
 
•Incidence: 1% to 8%  
•Need for TLR: 15% to 60%  
 

Dangas GD. et al, JACC 2010;56:1897-907  
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Restenosis : Stent under expansion  
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Technical factors  

Lemos A. et al. Circulation 2003; 108: 257-60  

Gap between two stents  Incomplete stent coverage  

Stent edge restenosis:  local trauma outside the stent.  
In-stent restenosis : a localized lesion,  associated with a discontinuity in stent coverage  
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Palmerini et al Eur Heart J 2009  
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  Procedural Factors : Complex approach  vs 
Simple approach   



Chang et al. Heart 2011  

TVR 
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  Procedural Factors: Complex approach  vs 
Simple approach   



From   MITO Registry ( Milan and New-TOkyo )  
Full cover approach (Ostial LM cover) 
FCA strategy: 252 patients     vs     No FCA strategy: 127patients  

 
Overall MB-ISR 4.8% in FCA vs. 12.6% in no FCA  
 
MB ostial ISR 0.4% in FCA vs. 6.4% in no FCA  

Nakamura  et al . EuroPCR. 2012  
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Procedural Factors  : 
:  



PRECOMBACT   2  
Angiographic Restenosis in the Subgroups Stratified By Stenting Technique 

 KIM YH et al ; J A C C  CardioVac Interv 2012: 708-717 
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Left Main ISR  Distribution  



FFR = 0.82   

Ostial LCX  compromised  ?   

 

 
Angio vs  FFR       (FFR <0.75 = ischemia) : to treat or not treat  
• FFR reflects both degree of stenosis and myocardial territory  
 

                                                                                     Bon-Kwon Koo, MD  
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In-Stent-Restenosis Treatment Options 
  

 POBA  
 Cutting Balloon  
 Scoring Balloon  
 Laser, Rotablation  
 DEB  
 DES (same vs. different)  
 VBT  
 CABG  
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4 med tx  59 PCI  7 CABG   

Sheiban et al , JACC , 2009   
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Med tx   ( 4 pts) PCI  ( 59 pts) CABG  ( 7 pts )

DES In-Stent Restenosis in Left Main      ( n = 70 )  
FU :   25,6 ± 16,3 months    

Sheiban et al , JACC , 2009   
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DES vs. POBA : RIBS II: 150 patients with BMS-restenosis: SES vs. POBA  

 
Alfonso F. et al, JACC 2006;56:2152-60  
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Mehilli J. et al, JACC 2010;55: 2710-6  

 
ISAR-DESIRE: 450 patients with SES-restenosis: SES vs. PES  

Angiographic Restenosis at 6 to 8 months 
and Clinical Restenosi t 1 year   

Composite  MACE : Death / MI / TLR   
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Rittger H. et al, JACC 2012;   

 

DEB vs. POBA PEPCAD-DES :110 patients with DES-restenosis: Paclitaxel-eluting balloon vs 

POBA (SES & PES)  

Clinical  Outcome at 6 Months  

Angiographic   Outcome at 6 Months  according to type of restenotic stent  
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Indermuehle et al. Heart2013 

Navarese et al. Clin Res Cardiol 2013 
 

DEB vs POBA  

DEB vs DES  
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Byrne AB et al. Lancet 2013 

RCT 
402 patients 
137 (34%) were assigned to PEB 
131 (33%) to PES 
134 (33%) to balloon angioplasty 

 
DES restenosis: ISAR DESIRE 3 
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 Comparison Among Drug-eluting Balloon, Drug-eluting Stent, and Plain 
Balloon Angioplasty for Treatment of In-Stent Restenosis: A Network 
Meta-analysis of 11 Randomized Controlled Trials 

JM Lee, TCT 2014 
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Total Pts  = 2059 ,     Treatment : POBA = 557; DES = 808; DEB= 694  



Target Lesions Revascularization  

JM Lee, TCT 2014 

Management of Left Main Restenosis 



MACE  

JM Lee, TCT 2014 

Management of Left Main Restenosis 



In- BVS Restenosis 

• Total patients recieving 
BVS  = 101  
 

• In-BVS  Restenosis = 6 (6%)  
 

• Managment :  
• CABG =  1 
• DES     = 5  
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Diffuse ISR :   CABG  could be the best option …  

Post LM Trifurcation  Stenting  After 5-month : diffuse ISR   
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• POBA alone is not an effective treatment for ISR   
• The results  of clinical trials showed superior efficacy of 

DEB  and DES, compared with POBA ,and similar efficacy 
between DEB and DES. 

• DEB might be the suitable first line treatment option for 
both BMS and DES ISR, especially in patients who cannot 
tolerate long-term DAPT. 

• CABG Should be considered in patient with diffuse and 
complex  distal Left Main  ISR  

•  Imaging (IVUS  / OCT ) and  functional ( FFR )  evaluation 
are extremely recommended  for  a more appropriate 
management 

Final  Remarks  
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Thanks for your attention 
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