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Cerebral Embolization during TAVI  
= 

 INEVITABLE 



Cerebral embolization in TAVI 

SAPIEN 



Stortecky S, Windecker S. Circulation 2012;126:2921-24 

Procedural Stroke 



Circulation 2012;126:1245-55 

TAVI & Timing of Cerebral Embolization (TCD) 



Multi-centre study Cohort  
1061 Patients 

Nombela-Franco et al. Circulation 2012;126:3041-53 



Predictors for Cerebral Embolization with TAVI 

Incidence Variable Risk 95% CI P-value 

Acute 
<24h 

29 (2.7%) 

Balloon 
postdilatation 

OR: 2.46 CI: 1.07 to 5.67 
0.034  

 

Valve 
dislodgment/emboliz

ation 
OR: 4.36 CI: 1.21 to 15.69 

0.024  
 

Subacute 
24h><30 

Days 

25 (2.4%) New onset AF OR: 2.76 1.11 to 6.83 
0.028  

 

Late 
>30 Days 

35 (3.3%) 

Chronic AF 
HR: 2.84 

 
1.46 to 5.53  

 

PAD 
HR: 2.02 

 
1.02 to 3.97 

 

Prior CVA 
HR: 2.04 

 
1.01 to 4.15  

 

Nombela-Franco et al. Circulation 2012;126:3041-53 



Identification of Cerebral Embolisms  

Van Mieghem N et al. Circulation 2013;176:2194-2201 



FREQUENCY 



N Device 30-Day 
Major Stroke 

30-Day 
All CVE 

SOURCE 463 (TF) SAPIEN 4 

SOURCE XT 2706 SAPIEN XT 2.2 

SAPIEN 3 150 Sapien3 0 2.7 

PORTICO 102 PORTICO 2.9 3.9 

REPRISE 2 120 Lotus 1.7 5.9 

GARY 9282 Sapien XT & MCS 1.3 

STS ACC/TVT Registry 7710 Sapien 2 

18F S&E 126 MCS 9.6 

Italian Registry 772 MCS 1.7 

Australia/NZ 
Corevalve Registry 

441 MCS 3.5 

Canada TAVR 345 (2012) Sapien & XT 2.3 

EU TAVI Exp   Meta-Analysis Corevalve 2.8 

FRANCE 2 3933 Sapien & XT & MCS 4.6 



National Registries - Assets & Pitfalls  
 

Projection of Real Life 
 
Large Cohorts 
 
Notion Safety/Efficacy 
 

Selected Centers 
 

Self-reporting 
 

Non-Uniformity 
 



Meta-analyses  

Genereux et al.  

JACC 2012  

• VARC reports 

• 3323 patients included 

• 30-day mortality 7.8% 

• Stroke: 

– Major 3.8 % 

– Minor 0.9 % 

– TIA 1.5 % 

 

Eggebrecht et al.  

EuroIntervention 2012 

• TAVI reports in geneal 

• 10037 patients included 

• 30-day mortality: 8.1% 

• Stroke: 

– Procedural stroke (<24h): 
1.5% 

– Major stroke at 30 days: 
2.9% 

– Stroke/TIA at 30 days:  3.3% 

 



 Rotterdam EMC 
 

 Toulouse Pasteur 
 

 Toulouse Rangeuil 
 

 San Raffaele Milan 
 

 986 Patients overall 

793 consecutive TF TAVI patients 
November 2005 – August 2011 

Per center 3 equal tertiles  
based on enrolment date 

T1: up to 2009 
264 

T2: 2009 – 8/10 
264 

T3: 8/10 – 8/11 
265 

T1: up to 2009 
214 

T2: 2009 – 8/10 
214 

T3: 8/10 – 8/11 
214 

Propensity Score Matching 

Van Mieghem N. et al. AHJ 2013,165:183-92 

 
PRAGMATIC Plus - Experience 

 Propensity score matched analysis –  
Impact of experience & technological refinements 



Major Vascular Complications 

Life-threatening bleeding 

Clinical Endpoints 

Combined Safety Endpoint 

Major Stroke 

Van Mieghem N. et al. AHJ 2013,165:183-92 



TAVI & Neurological Events 

Baseline AF 
30-day major 

stroke 

30-day CVE 
(Stroke + 

TIA) 

1-year major 
stroke 

1-year CVE 
(Stroke + 

TIA) 
 

Independent 
CEC 

ADVANCE  33.2 1.2% 3.3 2.2 6.1 + 

TVT Registry 1.7 (In hospital) 3.6 

Corevalve 
Extreme Risk 

 
46.8 2.3 4.6 4.3 5.4 + 

PARTNER 
Cohort B 

 
32.9 5.0 6.7 7.8 10.6 + 

Corevalve High-
Risk TAVI 

41 3.9 5.7 5.8 10.4 + 

Corevalve High-
Risk SAVR 

47.5 3.1 6.5*** 7.0 14.2 + 

PARTNER 
Cohort A TAVI 

40.8 3.8 5.5 5.1 8.3 + 

PARTNER 
Cohort A SAVR 

42.7 2.1 2.4 2.4 4.3 + 

CHOICE 
Edwards 

33.3 2.5 5.8 (no TIA) 

CHOICE 
Corevalve 

24.8 2.5 2.5 (no TIA) 



Is there a Stroke Problem with TAVI? 



Source: NCHS and NHLBI. 
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DeNOVO Study 

 Prospective Study in 2 centers 
in Pennsylvania 

 196 Patients with SAVR 

 Mean age 75 years, 36% 
Female 

 Pre- and serial postop 
assessment by neurologist 

 Brain MRI post SAVR median 
Day 6 

 

Messe et al. Circulation 2014;129:2253-61 



DeNOVO Study 

 Clinical Strokes in 17% (median 
NIHSS 3 = mild) 
 58% on Day 1 

 Moderate to severe stroke (NIHSS > 
10) in 4% 

 

 109 patients with no clinical 
stroke underwent brain MRI 
 Silent infarct in 54%! 

 

Messe et al. Circulation 2014;129:2253-61 



Subclinical Brain Lesions & TAVI 

68%	 69%	
73%	

68%	

84%	

0%	

20%	

40%	

60%	

80%	

100%	 Diffusion Weighted MRI  

Rodes-Cabau  
JACC 2011 

(n=60) 

Astarci EJCTS  
2011 

(n=80) 

Ghanem  
JACC 2010 

(n=30) 

Rodes-Cabau  
JACC 2011 

(n=25) 

Rodes-Cabau  
JACC 2011 

(n=32) 



Impact of Microinfarcts/subclinical Brain Lesions 

 Controversy remains! 
 
 Given its high incidence after TAVI, is this acceptable moving 

towards lower risk/younger patient cohorts 



Lesion Volume Matters 

Bonati et al, Lancet Neurol 2010;9:353-62 

Larger total DWI lesion volumes are associated with significantly 
higher risk of clinically evident stroke (p<0.001) 

Clinical Presentation 

      Hemispheric ischaemic stroke 

      No focal deficit 

>3mm! 



How to reduce Cerebral Embolization 

1.  Smaller Profile device platforms 

3. Scientifically sound anti-thrombotic therapy 
 during en after TAVI 

2. Technical Adjustments (no BAV, less post-Dil) 

4. Embolic Protection Device 



In Conclusion 

2. More Stroke after TAVI than SAVR? 

1. Is there a Stroke issue with TAVI? 

3. Is Stroke Rate after TAVI Declining? 

4. Can Stroke Rate after TAVI decline ? 

5. Should we do all it takes to prevent stroke after 
 TAVI? 

 

 

 

✗ 

? 


