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Multifactorial: 

Operators (training, experience, multidisciplinary team, etc.) 

Patients selection (Symptoms, age, DBT, plaque 

characteristics, aortic arch, bilateral disease, medications, 

previous lacunar defects, etc, etc). 

Carotid Angioplasty Technique (carotid engagement, 

wires, guiding, balloons, pre & post dilatation, post PTA care, 

radial approach, etc) 

Cerebral Protection Devices. Which one for which 

lesion. 

Stent Design (Closed vs. open cell ?) 

Cerebral Protection During CAS 
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Cerebral Protection Strategies 
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Distal Occlusive Balloon: 
  Theron System. 

  GuardWire Plus. PercuSurge. Medtronic. 

  Twin One. Mynvasis 
 

Filters: 
  Filter Wire EZ . Boston Scientific. 

  Angioguard . Cordis J&J.  

  Spider   

   Accunet . Abboth 

   EmboShield . Abboth.  

  Rubicon. Boston Scientific. 

  Others. 
 

Reversal Flow and Flow Blockage: 
  PAES ®. Parodi Anti-Embolism System. Gore 

  MOMA. Medtronic.  

       

Cerebral Protection Devices & Personal Experience 
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Distal Occlusive Balloons: GuardWire Plus 

N=68 
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PercuSurge GuardWire System. 
Fundación Favaloro Experience. O Mendiz, et al. 

CAFÉ Study 
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Advantages: 

 Low profile. 
 Block all possible particles embolization after crossing 

Disadvantages: 

 Stop ICA flow while inflated (~ 4-5% intolerance) 
 Particles dislodgement when crossing. 
 Potential distal trauma. (dissection or spasm where the  

  balloon is inflated).  
 Saline flush can embolize particles through the EC. 
 Wire’s lack of support (Guardwire plus). 
 Not friendly to use (Guardwire plus) 
 Stenting without protection (TwineOne)  

Distal Occlusive Balloons 
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Not Good Candidates: 
• Contralateral occlusion or 

critical stenosis. 

• Willis’ Circle abnormalities. 

• Subtotal obstructions 

• Tortuous ICA. 

• High or intracraneal lesions. 

• Beginners.  

Distal Occlusive Balloons 

RCA 

LCA 
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Filter Devices 

Over-the-wire Filters: 

  Advantage: easy to cross tight lesion and curves with bare wires. 

  Disadvantage: more steps for using. 

 

On-the-wire Filters: 

  Advantage: One step positioning 

  Disadvantage: Difficult to cross very tortuous vessel or tight  

     lesions. 

http://www.google.com.ar/imgres?imgurl=http://www.lumenbio.com/images/fibernet.jpg&imgrefurl=http://www.lumenbio.com/OUSproducts.php&h=289&w=640&sz=23&tbnid=yX0l9vQBaWdw7M:&tbnh=62&tbnw=137&prev=/images?q=fibernet+photo&hl=es&usg=__1oy3ag6KdEUMrNsd4T41v8sHZfc=&ei=y3wtSpuOKZ2FlAeP_oXGCQ&sa=X&oi=image_result&resnum=2&ct=image
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Filter Devices 

Concentric Filters: 

  Disadvantage: they need an straight landing zone. More rigid. 

 

Eccentric Filters: 

 

Self Centering Filters: 

  Advantage: shorter straight landing zone. More flexible. Better  

  artery wall appositioning. 
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EPI Filter Wire 
Long lesions at CCA & ICA 
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EPI Filter Wire 

Done with filter but better for Proximal Protection Device 
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Second Surgical Restenosis post CEA: 

Filter protection 
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Angioguard + Precise 

36174 

Straight Vessel, Concentric & Fibrotic  Plaque; Ideal for Filter 
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Ulcerated lesion but 

Contralateral Occlusion 

Easier with filter 

Filter (angioguard) 

Close Cell or Microcel Stent  
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Soft, eccentric, ulcerated 

plaque at the bifurcation 

Filter + Closed Cell Stent 
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Proximal Occlusion or Over the Wire Filters 
  

Better for over the wire filter (Emboshield-Spider) 

Tight lesion, angulated origin of ICA 
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Filter ??  + Closed Cell St 

Subtotal occlusion with plaque at the CCA 
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Advantages: 
 Maintain the ICA flow.  
 Easy to use. 
 Profile ?. 

Disadvantages: 

 Allow small particles flow (±80-120 mµ). 

 Particles dislodgement when crossing.  

 Potential trauma at distal landing zone. (dissection or 
spasm where the filter is deployed). 

 Profile ?. 

 Flexibility ? 

Filter Devices 

http://www.google.com.ar/imgres?imgurl=http://www.lumenbio.com/images/fibernet.jpg&imgrefurl=http://www.lumenbio.com/OUSproducts.php&h=289&w=640&sz=23&tbnid=yX0l9vQBaWdw7M:&tbnh=62&tbnw=137&prev=/images?q=fibernet+photo&hl=es&usg=__1oy3ag6KdEUMrNsd4T41v8sHZfc=&ei=y3wtSpuOKZ2FlAeP_oXGCQ&sa=X&oi=image_result&resnum=2&ct=image
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Failure to cross the lesion: 

Failure to cross the lesion: EpiFilter (BSC) & Roadrunner .018” (Cook) 

It was crossed with a coronary guidewire (BMW .014”.Guidant) 

5 Fr Catheter 9 Fr Guiding  

Crossing Failure: Epi Filter Wire 
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44845 

“On the wire” “Over the wire” 

Crossing Failure 

Ideal Case for Proximal Protection Device 
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Distal Protection Device Complication: 
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Distal nInternal Carotid Artery Dissection 
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EPIC FiberNet Embolic Protection System 

FiberNet
®

 system is a novel EPD that incorporates the ability to allow 

flow during the procedure (filter), capability to capture small particles 

(occlusion balloon) and has deliverability of standard coronary guidewire.  
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 EPIC FiberNet® EPS 

No delivery system required 

with a crossing profile 

1.7 to 2.9 F 

Fiber-based filter conforms to 

asymmetrical vessels 

Particle entrapment as 

small as 40 µm 
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a b c 
Retrograde flow from the external to internal carotid artery 

Gentileza Dr. Parodi 



 Fundación Favaloro Gentileza. Dr Shönhold 



 Fundación Favaloro 

Rationale for Proximal Protection Devices 

Pass lesions unprotected (balloon-filters) 

Unreliable wall apposition (filters) 

Emboli passing through the filter 

Need for suitable landing zone (balloon-filter) 

Potential trauma to the landing zone (balloon-

filter). 

Difficult to negotiate tortuous anatomies, tight 

lesions. 
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Main Indication: 

Soft, tight, eccentric plaque without bifurcation 

compromise and good contralateral circulation 

Proximal Flow Blockage and Closed Cell Stent 
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Soft, tight, eccentric plaque without bifurcation 

compromise and good contralateral circulation 
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Spontaneous ICA Disection 

Proximal Flow Blockage 
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Proximal Protection Devices 

First choice for: 

 Soft ulcerated plaque ? 

 High lesions 

 Critical stenosis 

 Intracraneal associated lesions 

 Lack of distal landing zone for DPD (tortuosity, 

lesion, high plaque, etc). 
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Reversal Flow / Flow Blockage Systems : 

Advantages: 
 Lesions are crossed under protection.  

 No particles embolization through ECA. 

Disadvantages: 

 Can not be well tolerated (contralateral disease, Willis circle 
abnormalities) 

 Difficult to use at bifurcational lesions. 

 Potential dissection, spasm or trauma where the  
 balloon is inflated. 

 Look unfriendly to use. 

Protection Devices Differences 
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Which Protection Device is Better? 

Lack of appropriate level of evidence. 

Not adequate randomized trial. 

Most of the information provided by single center, 

small, industry sponsored or based on operators 

experience. 

However, different patients and lesions seem to 

be better approached by an specific device 

based on operators experience and device . 

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

El-Koussy et al. J Endovasc Ther 2007;14:293-303 

Iyer V, et al. J Vasc Surg 2007;48:251-258 



 Fundación Favaloro 



 Fundación Favaloro 



 Fundación Favaloro 



 Fundación Favaloro 



 Fundación Favaloro 



 Fundación Favaloro 



 Fundación Favaloro 

45,2 

87,1 

0

10

20

30

40

50

60

70

80

90

100

Proximal PD Filter

New Cerebral Lesions 

Proximal Protection vs. Filter: The PROFI Trial 

Bijuklic K. Et al. J Am Coll Cardiol 2012;59:1383-9 
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Proximal PD Filter

Contralateral Hemisphere 
Lesions 

p=0.0001 P=0.05 

Diffusion-weighted MRI evaluation 

CAS Ptes randomized to PPD (31) vs. Filter D (31) 

PPD vs. Filter: 

The number (median [range]: 0 [0 to 4] vs. 2 [0 to 13]), p=0.0001 

The volumen (0 [0 to 0.84] cm3 vs. 0.47 [0 to 2.4] cm3), p=0.0001 
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Proximal Protection vs. Filter: The PROFI Trial 

Bijuklic K. Et al. J Am Coll Cardiol 2012;59:1383-9 

Diffusion-weighted MRI evaluation 

CAS Ptes randomized to PPD (31) vs. Filter D (31) 
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CAS complications: 

 

Is it all about Protection Devices? 

Which is the Importance of Stent Design? 
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Post-procedural phase: the dark side of stents 
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“Free cell area” based analysis 

Based on Houdart, Cirse 2005 and Cremonesis, SOLACI 2007 

closed    closed     closed       open      open      open     open 

FREE  

CELL 

AREA 
(mm²) 

Stent 
Design: 

<2.5 2.5-5.0 5.0-7.5 >7.5 
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Carotid Stent Design: 

 Cell size comparison 

Modified from J Laird, Linc 2014 
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“Free cell area” based analysis 

OR=5.976 

OR=4.309 

MANE % 

Closed 
cell 

Open 
cell 

Post-procedural neuro events:  

Symptomatic population 

M. Bosiers, et al. EJVES 2007 
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SPACE TRIAL:  

Jansen, et al. Stroke 2009;40:841 

Higher Neurologic Events with Open Cell Design 
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Do device characteristic impact outcome in carotid stenting?  

Hart JP. Et al. J Vasc Surg 2006;44:725-30 

P=0.01 P=0.05 

Adverse events at 30 days in symptomatic 
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GORE® Carotid Stent:  

Open Cell Nitinol Frame 

Closed Cell 500 μ lattice 

on outside of Frame 

Permanently Bound CBAS 

Heparin on all device 

Surfaces 

SCAFFOLD Trial is ongoing 

Modified from J Laird, Linc 2014 



 Fundación Favaloro 

Which is the Best Strategy for CAS? 

Although there are not good randomized trials: 

Tailored CAS using different Protection Devices 

and Stent Design has been shown as a good 

strategy to treat more complex patients without 

increasing the complication rate 

 

New approaches (radial), Proximal Protection 

Devices and new stent design may improve 

CAS outcomes. 



 Fundación Favaloro 

Thank you for your attention 

omendiz@ffavaloro.org 


