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Mortality & Outcomes of Stroke : PARTNER Data

Kapadia, et al. Circ Cardiovasc Interv. 2016;9:e002981 

•Patients experiencing a stroke or TIA had lower 1-year survival

- With stroke: 47% 1-yr survival vs 82% without for TF-TAVI

- With TIA: 64% 1-yr survival vs. 83% without for TF-TAVI 

Stroke & TIA after TAVI are associated with an increased risk of 1-yr mortality



Stroke Incidence ; 1st gen.

Leon et al, NEJM 2010:363:1597-

1607



30-day All-Stroke Rates with Contemporary TAVI Devices

Kapadia JACC 2017; Evolut Low Risk: Popma NEJM 2019; PARTNER 3: Mack NEJM 2019; PORTICO CE Mark: Linke, Circ Cardiovasc Interv 2018

•Stroke remains an issue in contemporary studies (2-4% average rate) 

•But, TAVI trials tend to emphasize only major/disabling stroke rates

•Recent minor stroke and TIA data show a 2-4 times mortality increase



K-TAVI 1st cohort

Complications at discharge Complications by devices



Timing of Stroke : PARTNER Data

Different pathophysiology by timing

Early Stroke
- 0-7 days

- Broadly considered to be related d/t procedure

Late Stroke
- >1 wks.

- Related to pt’s atherosclerotic risk & frailty

Risk of stroke or TIA is highest early after 
TAVI (85% occurring within 1 week,

34% in 1 day)

Kapadia, et al. Circ Cardiovasc Interv. 2016;9:e002981 



Predictors of Stroke

Female gender 

CKD
History of stroke

PVD 

Low BMI
History of falls

NOAF

AV annulus size

Pure AS

Total time in the Cathlab

Time of delivery catheter in patient’s body

Rapid pacing

Balloon predilatation

Valve repositioning

Balloon postdilatation (?) 

Pt. Related Procedure Related

Kleiman et al. Circ Cardiovasc Interv. 2016;9:e003551



How to minimize Stroke ; Good procedure

So what is a good procedure… ; Fast but 

accurate skill !!! -> minimize total time in 

cathlab & time of catheter movement in 

pt.’s body
- Accurate pre-procedural imaging for sizing & approach

- Overcome aorta to iliac tortuosity with multiple 

techniques

- Accurate & minimal Rapid pacing

- Balloon predilatation only when needed (no routine 

predilatation)

- Delicate & accurate LV wire manipulation (never let LV 

wire fall back to aorta!)

- Harmony between 1st & 2nd operator is important

- Final accurate access site closure !, more bleeding 

means increased possibility of stroke…

AV annulus size

Pure AS

Total time in the Cathlab

Time of delivery catheter in patient’s body

Rapid pacing

Balloon predilatation

Valve repositioning

Balloon postdilatation (debatable) 

Procedure Related



Risk of Stroke in TAVR with Bicuspid Aortic Valve

Makkar, R. et al. JAMA. 2019 Jun 11;321(22):2193-2202. doi: 10.1001/jama.2019.7108



Aortic Valve Calcification as a Predictor of White Matter 
Hyperintensity Volume (WMHV)

Vlastra, W. et al. Int J Cardiovasc Imaging. 2019 Jul 16. doi: 10.1007/s10554-019-01663-0.



Aortic Valve Calcification As A Predictor of Stroke and Reduced 
Survival After TAVR

Pollari, F. et al. Journal of Cardiovascular Computed Tomograph (2020), doi: https://doi.org/10.1016/j.jcct.2019.12.001



Stroke Rate with Balloon-Expandable Valve

Feistritzer H. presented at TCT 2020



Embolic Debris Captured During Transcatheter Valve-in-Valve (ViV) 
Procedures with SENTINEL™ CPS

Schmidt T, et al. Heart 2016;0:1–7



Silent Brain Infarct (SBI)

Woldendorp et al, EHJ 2021



Silent Brain Infarct (SBI)

Woldendorp et al, EHJ 2021



How to minimize Stroke

There are various sources of embolic debris that can result from TAVI 

Kapadia, S. et al. JACC 2017;69(4): 367-77; Seeger, J. et al. JACC Cardiovasc Interv 2018;11(17):1683-1693.



Cerebral Embolization Protection Device

In Courtesy of Boston Scientific Corporation



Cerebral Embolization Protection Device



CEPD ; SENTINEL™

•Two independent filters capture & remove embolic material 

•Polyurethane filter, pore size = 140 µm

•Standard right trans-radial sheath access (6F)

•One size accommodates most vessel sizes; fits ~90% of anatomies

•Deflectable compound-curve catheter facilitates cannulation of LCC 

•Minimal profile in aortic arch (little interaction with other devices)

In Courtesy of Boston Scientific Corporation

Proximal Filter Size 

(mm)

Target Proximal Vessel 

Size (mm)

Distal Filter Size 

(mm)

Target Distal Vessel 

Size (mm)

15 9 – 15 10 6.5 – 10



CEPD ; SENTINEL™

In Courtesy of Boston Scientific Corporation

SENTINEL CPS does not adversely impact Cath lab 
workflow or timing

SENTINEL™ CPS – One Size to Fit ~90% of Anatomies



CEPD ; SENTINEL™

Zhao M, et al. AJNR 2007 

SENTINEL protects 90% of blood flow to the brain



CEPD ; TriGuard 3TM

TriGUARD 3 Deflection Filter 

•Self-positioning, self-stabilizing, radiopaque nitinol frame

•Dome-shaped PEEK mesh

•3X the Filter Area

•Decreased pore size (115 x 145 µm); 60% open area 

•Heparin coated (same as to TriGuard HDH)

In Courtesy of  Venus Medtech, Inc 

TriGUARD 3 Delivery System

• 8 Fr integrated delivery sheath – pre-assembled for rapid 
prep

• Nitinol shaft – designed to provide stability after 
deployment

• Atraumatic tip – accommodates guidewire for OTW 
delivery

• Integrated pigtail entry port – improved hemostasis

• Ergonomic handle – consistent deployment and retrieval



CEPD ; TriGuard 3TM

In Courtesy of  Venus Medtech, Inc 



How about systemic embolization?

In Courtesy of Corindus, Filterlex 



CEPD ; CAPTIS Total Body Protection Solution 

In Courtesy of Corindus, Filterlex 



CEPD ; CAPTIS Total Body Protection Solution 

In Courtesy of Corindus, Filterlex 



PROTECTED TAVR

N Engl J Med 2022;387:1253-1263, DOI: 10.1056/NEJMoa2204961



PROTECTED TAVR

N Engl J Med 2022;387:1253-1263, DOI: 10.1056/NEJMoa2204961



PROTECTED TAVR Limitations

N Engl J Med 2022;387:1253-1263, DOI: 10.1056/NEJMoa2204961



PROTECTED TAVR



CASE 1 80/M Pre TAVI CT review

Perimeter: 6.1mm (AnnulusDiameter : 24.2mm)

Evolut R/PRO 29mm (20% Oversizing)Diffuse atherosclerotic calcifications along aorta 



Pre TAVI CT review

20~21mm

34mm



Spyder FX



18mm Pre balloon Carefully place the valve on ascending 

Aorta



8Fr ANSEL with Spider 7mm in both CCA Cusp overlap view



Final Angio

Final angiography Debris in Rt. CCA Spyder filter



Case 2 82/F, previous AVR, stroke Hx. 



Pre-TAVI CT Measurements

Low Coronary Height : LM 6.5mm



3D simulation by pre-TAVI CT

High Risk of Coronary Obstruction
- Low Coronary Height : LM 6.5mm
- With small sinus width < 30mm
- VTC (Virtual virtual transcatheter heart valve to coronary distance) < 
4mm



High Risk TAVR d/t small annulus & previous small AV

Sentinel Device BASILICA BVF



Final Result



Take Home Messages

Good device nowadays, but 2-4% stroke

good procedure… -> minimize total time in cathlab & time of catheter management in pt.’s 

body
- Accurate pre-procedural imaging for sizing & approach

- Overcome aorta to iliac tortuosity with multiple techniques

- Rapid pacing only when needed

- Balloon predilatation only when needed (no routine predilatation)

- Delicate & accurate LV wire manipulation (never let LV wire fall back to aorta!)

- Harmony between 1st & 2nd operator is important

Cerebral Embolization Protection Device can be a very useful device for minimizing stroke, 

but routine use of CEPD need more studies, consider in…
- Bicuspid, heavy Aortic Valve leaflet Calcium, LVOT calcium (especially under RCC), Valve-in-Valve ; even more consider with BEV

- Look for calcium distribution in 3D simulation
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