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TAVI and Embolic Protection 

• Is there a clinically relevant problem with 

embolic cerebral events ? 

• Can we protect the brain with devices ? 

• Can we see a difference in cases with partial 

vs. completely protected cerebral arteries ? 



Pathophysiology 
Potential Paths of Cerebral Embolism 

Layton KF et al. Bovine Aortic Arch Variant in Humans. AJNR 2006. 
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Protecting Left Subclavian Artery - Vital 
 

27% of the DWI MRI Lesions are in the Distribution of the 
Cerebellum/Brain Stem and 33% in the Posterior Region 

Arnold 2011 et al J Am Coll Cardiol Intv. 2010 

Layton KF et al. Bovine Aortic Arch Variant in Humans. AJNR 
2006. 

Potential Paths of Cerebral Embolism 
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Vertebral Arteries 
• Supply exclusively the CEREBELLUM and BRAIN STEM 

– BRAIN STEM is critical for sustaining life  
• regulation of cardiac and respiratory function  
• regulates Central Nervous System 
• pivotal in maintaining consciousness and regulating the sleep cycle  

– CEREBELLUM coordinates the motor movements, basic 
memory and learning processes  

• coordination of voluntary motor movement, balance, equilibrium, 
and muscle tone 

• Provide blood flow to the POSTERIOR CEREBRAL 
CIRCULATION  
– center for all visual ability 
– involuntary movements, memory defects 

  
 



Spectrum of Cerebrovascular Events 



Reporting Stroke:  
What if we ask Neurologists ? 

• Prospective evaluation of pts undergoing surgical AVR 
• Pre and post assessment and DW MRI 

 
• Clinical strokes in hospital: 17%  
• Moderate/severe: 4% 
• TIA 2% 
• Silent infarcts on MRI:  54% 



Postoperative cognitive capacity 

cognitive decline  
memory  
mood disturbances 
psychomotor speed 
personality changes  
 



THE DATA SO FAR 



EMBOLIC PROTECTION DEVICES 

Triguard 















2: Keystone Heart Embolic Deflection Device 
Triguard 

Ascending 
Aorta 

Innominate A. L Carotid A. 

L Subclavian A. 

Retrieval Hook with  
Tether 

Simple, Fast, Familiar through Femoral access 
to reduce procedural complexity 

Designed for Coverage of All 3 Take-Offs 

Nitinol Frame and Mesh 
Self-positioning, with stabilizing 

atraumatic arms to avoid 
migration/embolization 



Study Protocol: DEFLECT I 
• Pre Procedure  Neurocognitive Assessment 

Neurocognitive Assessment 

Procedure  

Post Procedure  
 

DW MRI 

DW MRI 

 TC Doppler 

Neurocognitive Assessment 30 Day Follow-up  
 



DW-MRI Results 
Lesion Volume Reduction vs. Historic Controls 

(Kahlert 2010, Ghanem 2011, Astarci 2011, Stolz 2004, Rodes Cabau 2011) 
 

28 Paired DW-MRI 

Parameter DEFLECT-I  
N=28 

Historical Data 
N=150 

Proportion of Patients with 
New Lesions 

78.6% 77% 

Number of New Lesions 5.14+ 6.10  
(0 - 28) 

4.60 
(0 -36) 

Average New Lesion Volume 0.13+0.13 cm3 
(0 – 0.47) 

0.33 cm3 

Total New Lesion Volume 0.77+0.96 cm3 
(0 – 3.94) 

2.18+4.5 cm3 
(1.65 – 4.3) 



Proof of Principle 
Complete Coverage 

Subgroup analysis of those patients where the 
device was documented in place throughout 
the procedure 
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Historic Data (N=150) 
TriGuard DEFLECT-I (N=28) 

DW-MRI Results 
Mean Total New Lesion Volume (cm³)  

Historic Vs. DEFLECT-I 

22 

DEFLECT-I 
Full Vs. Partial coverage 

Full coverage(N=17) 
Partial coverage (N=10) 

Historical Data: Astarci 2010, Ghanem 2010, Kahlert 2010,  
Fairbarn 2011, Knipp 2012 
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0.5+0.91 

1.3+0.85 (P=0.021) 
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DW-MRI Results 
Mean Single New Lesion Volume (cm³)  

Historic Vs. DEFLECT-I 
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DEFLECT-I 
Full Vs. Partial coverage 

Full coverage(N=17) 
Partial coverage (N=10) 

Historical Data: Astarci 2010, Ghanem 2010, Kahlert 2010,  
Fairbarn 2011, Knipp 2012 
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P=0.017 P=0.157 

Number of lesions 
TriGuard full Coverage Vs. Partial Coverage 

Protection until after TAVR implant is good but until after TAVR 
removal is better! 

Full coverage 
Partial coverage 



Full coverage 
Partial coverage 

Total lesion volume (cm³) 
TriGuard full Coverage Vs. Partial Coverage 

Protection until after TAVR implant is good but until after 
TAVR removal is better! 
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3. Claret Montage 























Summary 

• ‘Silent’ cerebral infarcts are frequent and are likely to impact on 
cognitive function 

• Initial results with cerebral protection devices are promising and 
need to be validated in powered randomised trials 

• Failure to cover all ostia completely (by design or suboptimal 
positioning)  results in increased embolic events compared to 
full coverage 



Postoperative cognitive capacity 
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