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Rouen, France on 16th, April 2002.

Cribier A, et al. Circulation. 2002;106:3006-3008

PCR Online: 20 years of TAVI - Revolutionising medicine since 2002

First-In-Man TAVR



Clinical Trials Evolution of TAVR Technology

Capodanno D, Leon MB. EuroIntervention 2016



Dr. Alain Cribier at TCTAP 2016



His Dream Comes True, Today

Evolut Low Risk

PARTNER 3 NOTION

UK-TAVI

TAVR Low-Risk Trials
(4 RCTs - 3,661 patients)0%	
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The	current	evidence	

Intermediate	risk	paHents	(PARTNER	II)	
Leon	et	al.	NEJM	2016;	374:1609-20	

	

Intermediate	risk	paHents	(SURTAVI)	
Readon	et	al.	NEJM	2017;	376:1321-31	

	

Lower	risk	paHents	(NOTION)	
Thyregod	et	al.	LBCT@ACC	2018	
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Current Status of TAVR in US

JACC 2022 Nov 22;80(21):2054-2056

STS-ACC TVT Registry The Vizient Clinical Data Base

J Am Coll Cardiol 2020;76:2492–516



Standard TAVR Device

MDT Evolut R (PRO+)Edwards Sapien 3 (Ultra)



Current Open Issues and Challenges for TAVR

Circulation: Cardiovascular Interventions. 2022;15:915–927



Current Open Issues and Challenges for TAVR

Balloon-expandable Self-expanding

Paravalvular Leakage ? ?

Permanent Pacemaker Implantation ? ?

Coronary Obstruction (Acute/Late) ? ?

Coronary Access ? ?

Patient-Prosthesis Mismatch ? ?

Bicuspid Aortic Valve ? ?

Durability ? ?

Overall Outcomes ? ?

TAVR Valve Choice Considerations



Parvalvular Leakage



PARTNER I Trial

US CoreValve Pivotal Trial

PARTNER II - SAPIEN 3

Kodali SK et al. N Engl J Med. 2012;366(18):1686-1695.

Pompa JJ et al. J Am Coll Cardiol. 2014;63(19):1972-1981.

Pibarot P, et al. JAMA Cardiol 2017;2(11):1208-1216

1 Yr

1 Yr

1 Yr

> Mild PVL: Mortality

Severe PVL: Mortality

> Moderate PVL: Mortality



SAPIEN 3 SE Valve

Partner 3 trial vs. Evolut low-risk trial 

Moderate-Severe PVL 30-days
0.8% 3.4%

Partner 3 trial vs. Evolut low-risk trial 

Moderate-severe PVL 1-year
0.6% 3.6%

France TAVI (propensity matched analysis)

PVR >moderate 2-year
5.7% 14.8%

OCEAN TAVI registry data 

SAPIEN 3 vs. Evolut R ≥Moderate PVL 4-year
1.2% 7.5%

SAPIEN 3 Ultra Moderate-severe PVL 30-days TVT registry propensity 

matched data n=1324 vs. Evolut Pro TVT registry data n=2065
0.2% 2.8%

PORTICO IDE Data

Moderate or greater PVL 30-days
1.3% 7.6%

Rate of Significant PVL



Permanent Pacemaker



Clinical Impact of Permanent Pacemaker after TAVR

Rigueiro, A, et al. Circ Cardiovas Interv 2016;9:e003635  
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Palmisano P, et al., Europace. 2013 Apr;15(4):531-40.

Small But Significant Complications



Meta-analysis

Eur Heart J, Volume 41, Issue 29, 1 August 2020, Pages 2771–2781

New Onset Persistent LBBB Permanent Pacemaker

Data from 30 studies, including 7792 patients (12 studies) and 42 927 patients (21 studies) for the evaluation of the 

impact of NOP-LBBB and PPI after TAVR were sourced

New Onset Persistent LBBB and Permanent Pacemaker Increase the Mortality
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The Rate of Permanent Pacemaker After TAVR



BEV (N=144,042) 

30-day PPM in the TVT Registry 2013-2020

Chau, K. et al. TVT 2021

SEV (N=52,965)



Effort to Lower PPM: Self Expandible Device

MInimizing Depth According to the membranous Septum (MIDAS) Approach

J Am Coll Cardiol Intv 2019;12:1796–807

Cusp Overlap Technique

https://eurointervention.pcronline.com/doi/10.4244/EIJ-D-22-01030



Coronary Obstruction 
and Access



Acute Coronary Obstruction

Riberiro HB, et al. J Am Coll Cardiol. 2013 Oct 22;62(17):1552-62



Delayed Coronary Obstruction

Jabbour RJ et al. J Am Coll Cardiol 2018;71:1513–24

Timing 



Stefanini GG et al, Eurointervention. 2013;9:S63-S68
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Incidence of CAD in TAVR Patients



The Need for Future Coronary Access after TAVR or SAVR

Catheter Cardiovasc Interv.2021;98:950–956

> 35% at 5 year



Barbanti M et al. J Am Coll Cardiol Intv. 2020;13:2542-55.

Coronary Access after TAVR
RE-ACCESS Single-Center Registry (N=300)



Pointing the flush port at 3 o’clock during Insertion

Tang, G.H.L. et al. J Am Coll Cardiol Intv. 2020



Unfavorable Coronary Access After TAVR
Can be Identified by CT

Ochiai T et al. J Am Coll Cardiol Intv. 2020;13(6):693–705.



Patient-Prosthesis
Mismatch



The STS/ACC TVT Registry
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PARTNER Trial

PPM, a Predictor of Mortality in SAVR but Not TAVR

Pibarot, P., Weissman, N. J., Stewart, W. J., Hahn, R. T., Lindman, B. R., McAndrew, T., . . . Leon, M. B. (2014). Incidence and sequelae of prosthesis-patient mismatch in 
transcatheter versus surgical valve replacement in high-risk patients with severe aortic stenosis: a PARTNER trial cohort--a analysis. J Am Coll Cardiol, 64(13), 1323-1334. 



Ocean TAVI Registry

Aortic Annulus ≤23mm Aortic Annulus ≤21mm

In small annuli

despite better echo

derived gradients with

Evolut R…

….mortality was

doubled at 400 days

compared to SAPIEN 3



The ’LYTEN’ Trial

J Am Coll Cardiol 2022;80:681–693

• There were no differences between groups in intraprocedural 

invasive valve hemodynamics and 30-day clinical outcomes

Doppler 

Assessment



Bicuspid Aortic Valve



STS/ACC TVT Registry

JAMA 2019 Jun 11;321(22):2193-2202 JACC CVI 2020 May 23;S1936-8798(20)30763-9 

Sapien 3
Evolut R



SEV vs. BEV

J Am Coll Cardiol 2016;68:1195–205

The Bicuspid TAVR Registry The BEAT Registry 

Circ Cardiovasc Interv. 2020;13:e008714



S3 vs. Evolut R/PRO

The BEAT Registry 

Circ Cardiovasc Interv. 2020;13:e008714



Check Two Projection



Device Used in Bicuspid Registry



Durability



SURTAVI Trial PARTNER II

J Am Coll Cardiol 2020;76(16):1830-43JAMA Cardiol. 2023;8(2):111-119



Over-all Outcomes



FRANCE-TAVI Registry: PS-Matched Cohort

Van Belle, E et al. Circulation. 2020;141(4):243-259



FRANCE-TAVI Registry: PS-Matched Cohort

Van Belle, E et al. Circulation. 2020;141(4):243-259

All-Cause Mortality Cardiac Mortality



Deharo P et al. Circulation. 2020;141:260–268.

French Administrative Hospital-Discharge Database

All-Cause Mortality Cardiac Mortality

P=0.005 P=0.002



Current Open Issues and Challenges for TAVR

Balloon-expandable Self-expanding

Paravalvular Leakage +

Permanent Pacemaker Implantation +

Coronary Obstruction (Acute/Late)

Acute +

Late +

Coronary Access +

Patient-Prosthesis Mismatch +

Bicuspid Aortic Valve + +

Durability + ++

Overall Outcomes Need RCT

TAVR Valve Choice Considerations

+ : better



Conclusion

• Randomized trials have demonstrated that transcatheter aortic valve 
replacement (TAVR) with both balloon-expandable and self-expandable valves 
shows comparable or better clinical outcomes than surgical aortic valve 
replacement (SAVR). 

• Balloon-expandable valves have shown lower risks of paravalvular leak (PVL) 
and permanent pacemaker implantation, as well as easier coronary access. 

• Self-expandable valves, on the other hand, have demonstrated better 
hemodynamics and lower risks of structural valvular deterioration.

• Real-world data has shown lower mortality in patients who use balloon-
expandable valves, but large randomized trials are needed to confirm or refute 
these observations. 

• It is important to note that one device cannot fit all patients, and operators 
should understand the unique procedural and prognostic characteristics of both 
devices.


