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Self-expanding stents 
13 companies 

29 medical products 

US ~325.000 per year 

ROW ~245.000 per year 

TOT ~570.000 per year 

Source: Industry 

Problem dimensions 



Scheinert D, J Am Coll Cardiol 2005;45:312–5 

Biomechanical forces challenging  
femoropopliteal artery territory 

Bio-mechanical Problems in the Superficial Femoral Artery (SFA) 



Freedom From Recurrent ISR by ISR Class 

Tosaka a et al. JACC 2012 

Classification In Stent Restenosis (ISR) 

Freedom From Recurrent Occlusion by ISR Class 



Kastrati A. Circulation, 1993; Schillinger M. Circulation, 2007 

ISR in coronary and peripheral arteries 



Smooth Muscle Cells-actin in atherosclerotic plaque is associated 
with restenosis: analysis of ex-vivo atherectomy sample from SFA 

 

65 patients with PAD stage >IIb (Fontaine)  

Atherectomy (SilverHawk, EV3), extraction of plaque material  

duplex ultrasonography after 12 months  

 
Fixation of the plaque material in formalin, embedded in paraffin and staining with hematoxylin-eosin (HE), Sudan Red and Elastica by 

Gieson. Immunohistochemical work-up with: anti-CD3, anti-CD15, anti-CD68, anti-CD31, anti-CD61 and anti-SMC 

Methods 

Study Protocol 

Microscopic sections were analysed blindly on a semi quantitative 
scale in order to assess: lipid content and foam cells, smooth muscle 
cells, inflammation cells, platelets and apoptosis 

Ott I. Submitted 
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In patient with restenosis the plaque analysis 
demonstrated high level of smooth muscle cells and 
lipid contents in ex vivo sample from atherectomy 

Ott I. Submitted 



Endovascular Treatment of  
SFA In-stent Restenosis – a “New” Disease 

 POBA 
 Cutting balloon 
 Cryoplasty 
 Debulking (Laser, Atherectomy) 
 Stent-in-stent 
 Covered Stent 
 Brachytherapy 
 DEB 
 DES 

How to approach SFA-ISR? 



PTA versus Cutting Balloon 

Dick et al; Radiology 2008. 



LK Marone et al. Vascular 2013 

Cryoplasty versus PTA 



Laser versus PTA 



Zeller et al. JACC Vol. 48, No. 8, 2006 

Atherectomy and ISR 



ISR by stent fractures 
therapeutic options 

 Stent-in-Stent (DES? Nitinol?) 

 Covered Stent 

 Surgery in case of re-occlusion 

Scheinert D, JACC 2005;45:312–5 



The RELINE Trial 

Physician initiated, randomized, controlled, multi-center trial comparing the new generation 
Viabahn endoprothesis (Gore & Associates) and POBA in the treatment of femoral in-stent restenosis 



64.1% 

83.4% 

P < 0.01 

M.D.  Dake  et al. J Am Coll Cardiol 2013;61:2417 - 2427 

Sustained Safety and Effectiveness of Paclitaxel-Eluting Stents for Femoropopliteal Lesions :  
2-Year Follow-Up From the Zilver PTX Randomized and Single-Arm Clinical Studies 

 



Liistro F, Porto I 





ISAR-PEBIS 

Design 
• DESIGN: Prospective, 

randomized control trial 

 

• HYPOTHESIS: PTA with 

paclitaxel-coated balloon is 

superior to PTA with 

conventional balloon 

 

• PRIMARY ENDPOINT      

Angiographic percent diameter 

stenosis at 6 months 

 

 

Patients with first symptomatic  

In-Stent Restenosis of SFA 

SFA> 70% stenosis (Rutherford 2-6) 

Angio follow-up  

at 6 months 

Clinical follow-up 

to 24 months 

Ott I. Fusaro M. clinicaltrials.gov NCT01083394 

Angio follow-up  

at 6 months 

Clinical follow-up 

to 24 months 

PTA with paclitaxel-

coated balloon  

PTA with 

conventional balloon 



Contemporary Treatment Options for In-stent Restenosis: 
What Is the Best? 

• Failure: POBA, Debulking, Cutting and Cryoplasty 

• Promising: Drug Coated Ballons 

• In stent restenosis + stent fracture: DES, Covered 
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