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Risk of CAS (carotid artery stenting) 

 The greatest risk associated with CAS is peri-procedural stroke or 

asymptomatic brain infarction due to distal embolization. 

 

 What is the etiology?  

 Does use of embolic protection help?  

 Does the type of embolic protection matter?  

 Does the type of stent used matter ?  

        

 



Timing of Minor Stroke after CAS 

Circulation 2012;126:3054-3061 



Should we use embolic protection device (EPD)? 

• Systematic review of published literature the stroke  outcomes in protected and 
unprotected CAS. 

• Twenty-four studies included 

• Use of cerebral protection devices decreased the risk of perioperative stroke 
with CAS in both  symptomatic and asymptomatic patients. 

• RR for stroke was 0.62 (95% CI 0.54 to 0.72) with  embolic protection. 



Distal filter Proximal protection Distal occlusion 

Embolic Protection Devices 



Should All Patients Be Treated with same devices? 

Year Study Design EPD Device Stroke & 

Death 

 

2010 EPIC Single arm IDE Distal EPD Fibernet 2.5% 

2010 CREST RCT Distal EPD Multiple 4.4% 

2012 PROTECT Single arm IDE Distal EPD Emboshield 1.8% 

2016 ACT RCT (Asymp) Distal EPD Nav-6, Accunet 2.9% 

2010 ARMOUR Single arm IDE Proximal       

occlusion 

MoMa 2.7% 

2011 EMPIRE Single arm IDE Proximal with 

Flow Reversal 

Gore NPS 2.9% 

2016 Roadster Single arm IDE Proximal with 

Flow Reversal 

EnRoute (Michi) 2.8% 



Evolution of Carotid Stenting 
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CAS maturity in the modern days: 

• Higher operator’s experience 

• Better Patient selection 

• Technology improvement 

• Proximal Protection 

From Biamino, LINC 2016 

Should All Patients Be Treated with same device? 

Courtesy of Robert Bersin, MD 



Are there EPD which perform better than others? 

 Not demonstrated 

 There have been no large scale, randomized trials directly comparing 

superiority of one EPD over another 

 Surrogate outcomes using proximal protection---new DW-MRI           

abnormalities---appear better, but lack context, especially for clinical  

outcomes 

Bottom Line 

 Both proximal and distal protection have a role and physicians can be 

educated, when which may best serve the patient’s procedure  



Proximal vs. Distal Protection: RCT 
Effect of two different neuroprotection systems on 

microembolization during CAS 

Schmidt A et al. JACC 20004; 44: 1966-1969 



Proximal vs. Distal Protection: RCT 

 

Randomized TCD MES Comparison for  

High-Risk, Lipid-Rich Plaque 

Filterwire EZ (n=27) 

MO.MA (n=26) 

Montorsi P et al. JACC 2011;58:1656-63 



Proximal vs. Distal Protection: RCT 

(PROFI study) 
Randomized DWI MRI Comparison 

Bjuklic K et al. JACC 2012;59:1383-89 

87% 

45% 

Reduce embolic load (both number and size of DWI lesions) 

No difference in MAE 



Meta analysis of Proximal Protection (n=2,397) 

Bijuklic K et al. JACC 2012;59:1383-89 

87% 

45% 

  Robert Bersin et al. CCI 2012;80:1072–1078 



Meta analysis of Proximal Protection (n=2,397) 

CCI 2012;80:1072–1078 
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Meta analysis of Proximal Protection (n=2,397) 

CCI 2012;80:1072–1078 

The only independent risk predictors were age and diabetes. 

Patient gender, symptomatic status, and other baseline characteristics were not found to be risk 

predictors for CAS using proximal occlusion devices. 

The presence of a contralateral occlusion does not predict an increased risk of MACCE, nor 

does it predict device/procedure intolerance. 



National Cardiovascular Data Registry  

Giri J et al. JACC Interv 2015;8:609–15 

(n=10,246) 

(n=7,693) 



Distal Filter Protection 

• Continuous carotid artery blood flow 

       - Less intolerable (perfusion) 

• Intuitive 

• Permits visualization of carotid artery during device 

deployment 

• Smaller introducer (6-7 Fr) 

Advantage 



Distal Filters Have Limitations 

1. No protection during lesion crossing 

2. Requires ~ straight landing zone 

3. Difficult  delivery & use for tortuous ICAs 

4. Malapposition allows “peri-flow” emboli 

5. Allows passage of particles < 100 microns (“through flow”) 

6. “Full basket” affects flow rates 

7. Spasm/dissection 

8. Difficult retrieval  



Filter size and apposition matters in distal EPD… 

Okti T. J Vasc Surg 1998;27:463-471; Coggia M, J Vasc Surg 2000;31:550-557;  

Rapp JH, J Vasc Surg 2000; 32:68-76. 

Vessel and guidewire bias apposition -- 

Allows material around filter (peri-flow) 

Capture rate proportional to pore size – 

Stuff gets through 



Proximal Protection 

Advantage 

• Do not require wire crossing of the stenotic lesion  

    without protection 

• Landing zone tortuosity doesn’t matter 

• Less emboli get to brain… on TCD & DWI 

• Great results especially elderly and  

      symptomatic patients 

• Possible to near total lesion 



Proximal Protection 
Disadvantage 

• Transient blockage of cerebral flow 

  Intolerance possible with poor collateral or contralateral occlusion (3~8%) 

• Some loss of visualization due to occluded flow 

• Larger device (8~9 Fr introducer) 

• More manipulation of aortic arch 

• May be ECA dependent 

• New mechanism to learn 

• High pressure during time-dependent procedure 



I prefer proximal EPDs, Why? 

 Incidence of clinical and surrogate CAS events is higher than the low  

risk categories, therefore more opportunity for improvement 

 

 Mechanistically sound logic e.g.,  

 Symptomatic thrombotic lesion  proximal protection 



And the low risk CAS patients?                

Don’t they deserve the “best” EPD? 

 Low risk defined as: 

 Young 

 Asymptomatic 

 Straightforward access 

 Focal lesions 

 

 Clinical outcomes may not be distinguishable between EPD devices. 



For selection of which EPDs 

 Physician experience or availability 

 

 Patient selection 

    - complete medical history 

    - thorough evaluation of anatomy 

 

 Need for more data   



A matter of choice and individualization 

• Anatomy 

 

  - severe angulation 

  - proximal or distal tortuosity 

  - aortic arch type  

  - stenosis or extension of plaque into external or common 

  - ostial disease 

  - contralateral stenosis or occlusion 



A matter of choice and individualization 

• Lesion Characteristics 

  - degree of stenosis 

  - unstable or high risk plaque characteristics 

      : ulceration or intraluminal thrombus 

      : long smooth lesions 

      : hypoechoic lesions 

      : significant calcification 

      : intraplaque hemorrhage 

 

• Age (Octagenerian) 

• Symptomatic state 



Conclusions 

 My default strategy for standard CAS   

Proximal EPDs may expand number of safely performed CAS. 

• Symptomatic and octagenarians 

• Poor ICA landing zones 

• Carotid dissections 

• Intracranial stenosis or high lesions 

• Acute strokes 



Conclusions 

Distal EPDs may work in majority of daily cases.  

  - More familiar, More data 

  - Contrast usage 

  better for difficult GW passage 

  - Better for contralateral occlusion / poor collateral 

  - Better for significant CCA or ECA stenosis 

  - Less manipulation of aortic arch 

  - Alternative access from radial artery  



Thank you for your attention 


