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Fig 4 Forest plot for relative risk of stroke at longest follow-up for transcatheter aortic valve implantation (TAVI) compared 

with surgical aortic valve replacement (SAVR) for severe aortic stenosis, by valve approach. 

Reed A Siemieniuk et al. BMJ 2016;354:bmj.i5130



Pathophisiology



Silent Ischemia
• > 70% of TAVR have new silent cerebral lesions detected by post 

procedural diffusion-weighted magnetic resonance imaging (DW-MRI)

• Has been suggested that represent silent brain infarctions that could 
be related to memory loss, cognitive decline, and dementia 

• One study showed a >2-fold risk of dementia and decline in cognitive 
function.

• The same association was found after cardiac surgery within 6 weeks 
after the procedure

• Another study showed that in pts with silent lesions 91% of them had 
preserved cognitive function at 2 years follow up  and only 5.4% had 
early cognitive decline





Pathophysiology

• Stroke at 24h and 30 days strongly correlated to the procedure

• Retrograde crossing of a stenotic aortic valve results  in new focal cerebral lesions in 22% of pts

• BAV could cause embolism of calcium deposits and increases the risk of thrombogenic 
complication

• The interaction of the stent valve with the aortic annulus over the displaced natural valve can 
cause additional embolic debris.

• Hypoperfusion may occur during BAV and balloon-expandable valve deployment due to repeated 
rapid ventricular pacing, results in transiently reduced cardiac output. This can induce ischemia in 
addition to impaire decreased washout of dislodged microemboli.

• prosthetic valve surface exposure, flow turbulence, blood stasis in the perivalvular space 
‘‘outside’’ the metallic stent generate thrombi with subsequent events.

Van Mieghem Circulation 2013,  Rodes Cabau JACC 2011, Popma JACC 2014, Stirtecky circulation 2012  Marechau EJCTS 2012, 
Kalhert Circulation 2012 



“...Improvements in the TAVR procedure may 
decrease risk of post-TAVR stroke. We observed 
that longer procedure time and more pacing 
runs and postdilatations were associated with a 
higher risk of stroke after TAVR (with variable 
reliability). Advances in valve and delivery-
system design, alongwith increasing 
experience, may reduce procedure times 
and,thereby, reduce occurrence of stroke…”



Multivariable predictors 

• total NIHSS score >0, 

• Manifestations of prior CVA, prior 
TIA, 

• peripheral vascular disease,

• absence of prior CABG 

• presence of angina,

• low body mass index (<21 kg/m2), 

• falls within the past 6 month

Multivariable procedural predictors 
• total time in the cath lab or OR
• total delivery catheter time in the 

body
• rapid pacing during valvuloplasty
• repositioning of the CoreValve with 

a snare
• Number of valves implanted





Mechanism of efficient Cerebral Embolic 
protection

Wieneke Vlastra, et al. Cerebral protection devices during transcatheter aortic valve implantation.
Trends in Cardiovasc Med 2018

Renal arteries?



Sentinel Embolic protection (Boston Scientific)





Stroke reduction with CPF



Registries







Metanalysis



Combined stroke&mortality
@ 30 days



Stroke @ 30 days

Mortality @ 30 days



Pts with new brain  lesions @ 30 days

New total volume lesions  @ 30 days



Considerations

• Metanalysis failed to detect a significant reduction in clinically overt stroke 
and all-cause mortality. However, both endpoints were numerically lower in 
the EP group.

• The effect of EP on neurological imaging endpoints appeared to be uniform 
between SE and BE valve types, which differ significantly in terms of design 
and implantation technique.

• Because a substantial number of emboli during TAVR are of thrombotic origin, 
complementary antithrombotic strategies to EP are warranted



Technical and procedural factors favouring CVA
• Thrombus formation in large diameter sheath despite optimal anticoagulation

• Wire and catheter manipulation in aortic arch, 

• Aggressive retrograde aortic valve crossing 

• Suboptimal preparatory BAV ( ineffective RVP and eccessive balloon 
movement)

• DCS navigation

• ↓ cardiac output reduce cerebral perfusion which can results in diffuse silent
ischemia 
• RV pacing during BAV pre and post implant or during valve implant
• Hemodynamic instability

Device malpositioning, dislodgment, or embolization; 



• Consensus to better characterize, track,and report CVEs in TAVR and SAVR 

• accuracy 

• etiology (stroke because of atrial fibrillation versus device thrombosis)

• Easy of use ( ex noncomplex tools in diagnosis)

• The  importance of antithrombotic drugs in mitigating stroke risk after TAVR, 

• Characterize modifiable factors for periprocedural stroke to identify patients 
who may benefit of intraprocedural embolic protection devices
• complex anatomic characteristics (eg, highly calcified native valves, large aortic arc 

atheromas, or angulated aorta) 

• Aortic valve mobile vegetations

• expected challenging-longer procedures.



• Yes if is used extensively
• No if we are able to Identify patient at risk of intra-periprocedurale CVA:

• Optimize procedure technique
• Be Precise, follow rigorously all the procedural steps, don’t waste time be fast but not in hurry
• Reduce unuseful manipulation

• aggressive approach for crossing the valve
• mantain the wire in the ventricle, 
• reduce RV Pacing for BAV pre and post
• during deployement mantain the valve position

• Use CEP in patient considered at high risk for CVA

• Avoid CEP if:
• Unfavourable vascular anatomy
• Potential device related complication of the procedure 

Role of Embolic Protection Devices in TAVR:
Are They Needed? Waste of Time and Money?



Discussion

1. Who is the patient at higher risk of periprocedural stroke?
2. Do the younger or lower risk patient benefit more of the cerebral

embolic protection?
3. Technical advise for reducing periprocedural stroke.
4. Concern about potential complication during CEP device

manipulation/postioning?
5. Importance of full protection of epiaortic vessels.
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