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*Kaplan Meier estimates; **Bay esian estimate; PA=phy sician assistant; NP=nurse practitioner; SENTINEL: Kapadia  JACC 2017 (95%  of patients were ev aluated pre- and  post-TAVR by neurologists, and stroke neurologists were on the CEC); Ev olut Low Risk: Popma NEJM 2019  (<2% of 
TAVR patients receiv ed an embolic protection dev ice); PARTNER 3: Mack NEJM 2019; PORTICO CE Mark: Linke, Circ Cardiov asc Interv 2018 (Supplement); ; PORTICO I: Sondergaard JACC 2018; FORWARD: Grube, JACC 2017 (an embolic protection dev ice was used in 4.1% of patients); 
FORWARD PRO: Grube, PCR 2019 (an embolic protection dev ice was used in 9.1% of patients); PARTNER 2S3i: Thourani, Lancet 2016; PARTNER 2S3HR/Inop: Kodali Eur Heart J 2016; SCOPE I: Lanz, Lancet 2019; SAVI TF: Möllmann, EuroInterv ention 2018; NOTION: Thy regod JACC 
2015; Tamburino Circulation 2020
Results f rom dif f erent studies are not directly comparable.   + Study protocol included mandated, per-protocol baseline and f ollow-up ev aluation by neurologist, neurology PA, neurology NP or neurology f ellow. Inf ormation prov ided f or educational purpose only .
For more inf ormation on the underdiagnosis of Stroke, click here
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Contemporary Studies Show Consistent Rate of Stroke
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PARTNER 3 NOTION* Evolut Low SCOPE I PARTNER FORWARD* SCOPE I SCOPE II FORWARD SCOPE II PARTNER SAVI TF PORTICO I PORTICO CE SENTINEL

(N=496) (N=142) Risk** (N=725) (N=367) 2S3i*+ (registry, (registry, (N=364) (N=398) PRO (N=629) (N=398) 2S3HR/Inop*+ (registry, (N=941) Mark (N=222) Control Arm+

N=1035) N=1038) (registry, N=998) (N=110)

N=583)

https://www.bostonscientific.com/en-US/medical-specialties/structural-heart/sentinel-cerebral-protection-system/therapy-awarness.html


TAVI and Stroke Rates
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SENTINEL™ CPS – Procedural Animation 



Sentinel Filters >90% of Blood Flow to Brain

Zhao M, et al. AJNR 2007 



F/70 Severe AS

Valve in Valve TF Edwards SAPIEN3 #20mm in Trifecta #19

Postdilation (+ 2 ml)



F/80 Severe AS

Predilation NUCLEUS Balloon 20mm X 4cm

TAVI Evolut PRO #29mm – Cusp Overlap (single deploy)

Postdilation TRUE Balloon 20mm X 4cm



F/94 High degree AV Block

Severe AS Micra Implantation

TF TAVI Edwards SAPIEN3 # 20mm, Postdilation



F/75 Rheumatic AS mild-mod MS

Predilation Edwards Balloon 20mm X 4cm

TAVI TF Edwards SAPIEN 3 # 26mm



F/72 Severe AS – Rheumatic/ History of Mechanical MVR

Predilation, TAVI TF Evolut PRO #26mm (single deploy)



F/73 Type 0 Bicuspid Ca++

Pre-dilation Edwards 20mm X 4cm Balloon

Evolut PRO #29mm – 1 full recapture

Post-dilation with Edwards 23mm X 4cm Balloon



SENTINEL IDE Trial – High Rate of Debris Capture

Virmani R, et al. CVPath. SENTINEL IDE Trial. Data presented at Sentinel FDA Advisory Panel, February 23, 2017

Patients with Captured Debris (%) Percent of Patients with at Least One Particle of Given Size

Debris capture in 99% of TAVI patients.



SENTINEL CPS Reduced Cerebral Lesion Volume

TAVR With SENTINEL CPS

Representative slices from each of the orthogonal planes showing new lesions at 2d from each arm of
CLEAN-TAVI randomized trial of cerebral embolic protection in TAVI using SENTINEL CPS

*not statistically signif icant

1. Van Mieghem N, et al. EuroInterv ention 2016;12:499-507 2. Haussig S, et al. Ef f ect of a cerebral protection dev ice on brain lesions f ollowing TAVI in patients with sev ere aortic stenosis. JAMA. 2016;316(6):592-601, 3. Kapadia, et al. JACC. doi: 10.1016/j.jacc.2016.10.023

The CLEAN-TAVI Randomized Trial Showed Significant Reductions in 

New Cerebral Lesion Accumulation with SENTINEL CPS Use2
Protection Can Reduce 

New Lesion Volumes

52% reduction in new lesion volume  

in whole brain (MISTRAL-C1)

• 3T MRI assessment at baseline & 2-5 days 
post-procedure

41% reduction in new lesion volume  

in whole brain(CLEAN-TAVI2)
• 3T MRI assessment at baseline,

2 days, 7 days post-procedure

42% reduction* in new lesionvolume  

in whole brain(SENTINELIDE3)
• 3T MRI assessment at baseline, 2-7 days

post-procedure

TAVR Without Protection



Combining SENTINEL IDE Trial with CLEAN-TAVI and 
MISTRAL-C

Latib A, Pagnesi M, Cerebral embolic protection during 

transcatheter aortic valve replacement:  A disconnect between 

logic and data?, JACC (2016), doi:10.1016/j.jacc.2016.10.036

Shows significant statistical superiority for SENTINEL CPS reducing new lesion volume.



Multiple Studies Suggest SENTINEL CPS Provides 
60-80% Stroke Risk Reduction

1SENTINEL IDE Trial. Data presented at SENTINEL FDA Adv isory Panel, Feb 23, 201; 2Chakrav arty T, TCT 2018; 3Seeger  J, et al. JACC Cardiov asc Interv . 2017 4Van Mieghem  N, TVT 2018 (includes TIA);  5 Rinaldi Outcomes with  a Sy stematic Application of SENTINEL Cerebral 

Embolic Protection For TAVR. Data presented at ACC 2021, May 15, 2021. ;6Stripe, B. PCR LV 2019; 7Megaly M. et al Ischemic stroke with cerebral protection sy stem during transcatheter aortic v alv e replacement J Am Coll Cardiol Intv 2020; 13:2149-55 8Cohen DJ. Cerebral embolic 

protection and TAVR outcomes: results f rom the TVT Registry . Paper presented at: Transcatheter Cardiov ascular Therapeutics Annual Conf erence; October 16, 2020; online. Results f rom dif f erent studies are not directly comparable. Inf ormation prov ided f or educational purposes only .
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8/162 5/456

Cedars Sinai

Medical Center2

7days 
P<0.01

32/589  7/485

Erasmus and 

Groningen University 
Medical Centers4

≤72 hrs

P<0.01

13/280 4/280

Sentinel Ulm

Study3

7days 
P<0.01

9/110 7/231

SENTINEL IDE

Trial 1

≤72 hrs

P=0.05*

SENTINEL CPS (n=14,589)

4/160 1/216

Carolinas

Medical Center5

In Hospital  
P = nr

5/100  0/100

UC Davis

Medical Center6

Peri-procedural

P<0.01

Single-CenterStudies

No SENTINEL CPS (n=113,656)

Registries

40/1050 5/525

US NIS

Registry7

Discharge
P=0.003

TVT Registry8

Primary Analysis
Discharge 

P=0.41

1750/110777 161/12409

RCT

TVT Registry8 

Propensity 
Weighted Analysis

Discharge

P = 0.04

1750/110777 161/12409
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Use of sentinel in low-intermediate risk patients
The SENTINEL-LIR Study

Characterization of Cerebral Embolic Capture Using the SENTINEL Device During Transcatheter Aortic Valve Implantation in Low to Intermediate-Risk Patients: The SENTINEL-LIR Study

Kawakami et al. - Circulation: Cardiovascular Interventions - 2022

Debris captured in 100% of the TAVI patients Larger size particles (≥1000 μm), which can cause 

significant vessel obstruction, were present in 67% of cases





PROTECTED TAVR Study

Randomized Controlled Trial
The PROTECTED TAVRTrial is an all-comers study to prospectively determine if SENTINEL CPS 

significantly reduces risk of periprocedural stroke (≤ 72 h) after TAVR. All commercially available TAVR devices.





Protected 
TAVR Trial

Disabling Stroke

CEP – 8/1501 (0.5%)

Control – 20/1499 (1.3%)

Significant reduction NNT 125



BHF PROTECT-TAVI 
Chief Investigator:  Professor Rajesh Kharbanda



SENTINEL PROTECTION: A Global Prospective Meta-Analysis of the PROTECTED 
TAVR and BHF PROTECT-TAVI Studies
Principal Investigators:  Samir Kapadia, Raj Kharbanda

• Context: P-TAVR and BHF-P-TAVI are the only randomized and powered studies to date 
designed to detect reduction in clinical stroke using CEP

• Main outcome:  Clinical stroke at 72 hours post-TAVI or hospital discharge (whichever 
first).

• Participants/population:  Patients from PROTECTED TAVR and BHF PROTECT-TAVI

• Additional outcomes

• All-cause mortality (cardiovascular and non-cardiovascular)

• 30-Day Stroke Mortality

• Stroke severity (disabling and non-disabling)

• Stroke disability composite of all-cause mortality and all stroke

• Neurocognitive outcome

• Length of stay

• Discharge destination

• Timing:  Analysis to be conducted following completion BHF PROTECT-TAVI (~July 2026)















NOT PROTECTED

PROTECTED











Edwards SAPIEN 3 23mm







Other considerations

• Preserve right radial access prior to planned TAVI procedures
• Pre TAVI PCI via L radial

• Remind anesthetists avoid setting right arterial line

• Secure right arm position during TAVI under LA/MAC

• Potential limitations of Existing Device
• explained to patient during consent

• PROTECTED TAVR, BHF PROTECT-TAVI and Combined 
Analysis

• Minimizing thromboembolic risk in the first place#
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