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Severe PPM

Overall, moderate, and severe PPM prevalence after TAVI was 35%, 27%, and 8%, respectively,

which may be less than that after SAVR. 
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Cumulative incidence of all-cause mortality at 1 year 



TAVR-RCT TAVR-NRCA

Severe PPM independently predicted 

mortality at 2 years (HR 1.88, p = 0.02)



N = 62,125 patients, between 2014 and 2017

17.2% Severe

15.8% Moderate/None

Adjusted HR (95% CI)
for 34 variables:

1.19   (1.09-1.31)   p<0.001



N = 62,125 patients, between 2014 and 2017

5.6%

27.9%



N = 81,969 patients, from 23 studies







N = 148 patients, SAVR with the Avalus valve







Echocardiographic Measurements

At the inferior edge of the THV stent 

from outer-edge to outer-edge





Pressure Loss Recovery in Aortic Stenosis
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All-cause mortality at 3 year 
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N = 757 patients, The Bern TAVI registry,  

between August 2007 and June 2017





(Acurate TransApical, Boston Scientific; 

Portico, Abbott Vascular, California)



SMART TRIAL DESIGN SMall Annuli Randomized To evolut or sapien

Prospective, multi-center, international, randomized controlled, 
post-market study at 90 sites in Canada, EMEA and the United States

Co-primary endpoints at 12 mos:     
1. Death, disabling stroke, HF re-hosp
2. Bioprosthetic valve dysfunction

Severe native aortic valve stenosis with a small annulus
(< 430 mm2 by MDCT)  

Medtronic Evolut 
PRO/PRO+/FX

Edwards SAPIEN 3/
SAPIEN 3 Ultra

30-Day and annual 5-Year follow-ups for all patients

Randomization 
1:1 Stratified by Sex

(~700 patients)

Study Organization Chair/PI:  Howard C. Herrmann, MD         Co-PIs: Roxana Mehran, MD and Didier Tchetche MD

Major 
inclusion/exclusion 
criteria

• Small annulus with all risk groups (low to high)
• An “all-comers” trial (including bicuspid valves)
• Patient’s anatomy must be suitable for TF TAVR treatment with both devices

External Support
(Medtronic)

Echocardiographic Core Laboratory, Clinical Events Committee (CEC), Data Safety Monitoring Board (DSMB), 
Subject Confirmation of Qualification/Case Planning Committee  (screening phase)

ClinicalTrials.gov Identifier: NCT04722250
Am Heart J 2022;243:92-102



N = 723 patients,  The Bern TAVI registry with an annulus area <430 mm2

between January 2012 and June 2021









Summary

• Previous TAVR studies mainly used “measured” PPM and yielded conflicting results.

• Several methodological pitfalls

- Obese patients

- Discordance between echocardiographic and invasive measurement

- LVOT circular assumption

- A low-flow state 

• Clinically meaningful residual high gradients and PPM might be less frequent even in 

patients with small annuli treated with an intra-annular THV.

• Awareness and prediction of the risk of severe PPM after TAVR is a key first step.


