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Open? Closed? Micromesh? 
is there a difference? 

 

 

Mark Wholey, MD 
2007 



Open vs Closed 
 

  

Closed: 
All possible points of 

connection are utilized 

Open: 
Some possible points of 
connection are omitted 

Wholey, M. Endovasc Today March 2007:25-34 



Closed Cell vs Open Cell 
under 1 Newton force 

 
Closed Cell Open Cell 



Open vs Closed 

• Some series indicated fewer neuro events with 
closed cell 

• Benefit has typically been seen in symptomatic 
patients 

• No difference in DWI defects in symptomatic 
patients open vs closed 

 

Bosiers, M. Eur J Vasc Endovasc Surg. 2007;33:135-14 
Hart, J. J Vasc Surg 2006;44:725-30 
Blasel, S. Cardiovasc Intervent Radiol. 2009;32:666-71 



Open vs Closed 

• CAPTURE postmarket (open) vs EXACT (closed) 

• 3,900 patients  

• No significant difference 

 

Wholey, M. Endovasc Today March 2007:25-34 



Open vs Closed 
Does It Matter? 

Tadros. J Vasc Surg. 2012;56:89-95 

Benefit seen only by Bosiers, Hart in symptomatic patients 

9,751 Patients 



Closed Cell Benefit? 
 

Retrospective analysis, majority Wallstent use,  

Some cases done without embolic protection 

 

Bosiers, M. Eur J Vasc Endovasc Surg. 2007;33:135-41 

TIA was the major contributor to different outcomes 



Open vs Closed 
Comparison of emboli 

 • Filters examined from 173 patients 

• Open cell vs closed cell: No difference in clinical 
outcomes 

• Particle size and number: 

 

Tadros. J Vasc Surg. 2012;56:89-95 



Particle Number and Size Based on Stent Type 

Tadros. J Vasc Surg. 2012;56:89-95 



Open vs Closed 
too narrow a question 

 • Overall performance is crucial 

• Profile 

• Trackability 

• Radial support 

• Deployment accuracy 

• A big closed cell is more dangerous than a small 
open cell 

 

 
Wholey, M. Endovasc Today March 2007:25-34 



Micromesh Stents 
Best of Both Worlds 

 
• Deliverable, conformable 

• Large cell frame 

• Mesh with exceptionally small cell size 

 

 

 



Roadsaver® 

• Nitinol double layer micromesh 

• Exceptionally small cell size (375-500µm) 

• Design goals 

– High flexibility 

– High conformability 

– Avoid plaque protrusion 



OCT Image 

Plaque 
Protrusion 

Case by Max Amor, MD 



Plaque Protrusion 
 

• Possible source of intraprocedural complications 

• May explain post-procedural stroke 

 

 

 



Roadsaver® 
Carotid Stent System 

• 5 french rapid exchange 

• Re-sheathable even after 50% deployment 





Roadsaver® 
RICA Stenosis 

 

Case performed by Max Amor, MD 

Stent Struts 



Roadsaver® 
Symptomatic LICA Stenosis 

Proximal Protection (MoMa) 

Case performed by Max Amor, MD 



Gore Micromesh Stent 



Gore Micromesh Stent 

Open cell nitinol frame 

500µm PTFE closed cell mesh on outside 



CGuard Micromesh Stent 



CGuard Micromesh Stent 

• Nitinol frame 

• Single-strand PET mesh 

• Cell size 150-180µm 

• CARENET trial 

– Low incidence of DWI lesions 

– Low volume of DWI lesions 

 



Piotr Musialek, MD LINC 2015 



Summary 
 

• Cell type is only one component of overall stent 
performance 

• Selection of embolic protection may be as or 
more important 

• No convincing superiority of one cell type 

• Micromesh design appears superior to 
conventional stents 

 

 

 



Closed Cell Benefit? 
Retrospective analysis, 74% Wallstent use 

 

Bosiers, M. Eur J Vasc Endovasc Surg. 2007;33:135-41 

TIA was the major contributor to different outcomes 
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Mednova, Neuroshield 

Filter wire, EPI 

Angioguard, Cordis 

Different types of protection devices 

7.5mm 

RX ACCUNETTM 

12 mm 



Types of protection, what device is optimal? 



In-vitro performance of different filters 

• 3 filter devices 

• Silicone flow model 

• Quantification of vessel wall apposition 

• Quantification of capture ability 

 

  wall apposition 

  capture ability  p=NS 

Finol et al J Endovasc Ther 2008; 15:177-185 



Neuro-complications after CAS 

• Patients 3160 CAS, 9 protection devices in total 

• Clinical/neurological follow-up at 30 days 

 

 concentric vs eccentric lesions p=NS 

 proximal vs distal protection p=NS 

Iyer V et al J Vasc Surg 2007; 46: 251-56 



Does stent design matter? 

• Wallstent 

– Closed cell elgiloy 

 

• Acculink 

– Open cell 

 

• Xact 

– Closed cell nitinol 

 



Plaque coverage 

 

• Very good 

 

• Less coverage 

 

• Good  



Cell design on CVA risk 

Closed cell reduced overall risk for CVA primarily in symptomatic patients 
However never studied-large RCT necessary to discriminate 

Bosiers M et al EJVES 2008 



Open vs Closed… 
the question is not so easy... 

 • Large closed cell vs small open cell 

• Other components of overall stent performance 

• Other variables: 

• Type of embolic protection filter 

• Proximal vs distal protection 

• Symptomatic vs asymptomatic 

• Other patient variables 

 



CONCLUSIONS 

•Distal Embolic Protection has dramatically 
improved outcomes from stenting 

•Distal embolic protection is the standard of 
care 

•Operators must have experience to use DEP in 
CAS 

•Device types, DEP seem similar in all outcomes 


