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Durability of bioprosthesis

▪ Transcather valves durability is one of the major 
remaining issues in the context of extension of TAVI to 
younger patients.

▪ Bioprosthetic durability can be altered by structural valve 
deterioration (SVD) but also by thrombosis and 
endocarditis

▪ When deterioration is severe, it can lead to hemodynamic
and clinical deterioration and require re-intervention 
(common surgical definition of SVD)

▪ Data on durability of transcatheter valves are still scarce

▪ It is well known that surgical bioprosthesis have a limited
durability



Durability of TAVI vs SAVR at 5 years
From the randomized PARTNER 1 Trial

M Mack et al. PARTNER 1 
Lancet 2015:385(9986):2477-84

▪ Unchanged AVA & gradient comparable to SAVR
▪ No valve deterioration



Danny DVIR

A clash of thunder at EuroPCR 2016



2017 : 1st Consensus on 
Bioprosthetic Valve Deterioration

Eur Heart J 2017;38:3382-90 Eur J CardioThorac Surg 2017;52(3): 408-17

Danny Dvir, Thierry Bourguignon et al

Circulation 2018;137:388-399



Durability of bioprosthetic valves
Need for standardized definitions

Intrinsic permanent 
changes of the 

prosthetic valve: 
stenosis, 

regurgitation or both

Any abnormality
not intrinsic to the 

valve itself
(mismatch, 

paravalvular AR ..)

Thrombus 
development

1% / Pt / yr

Clinical: 1%



SVD: New Standardized Definitions

Moderate SVD (any of the following):

Mean gradient > 20 and < 40mmHg
Mean change from baseline > 10 and < 20mm Hg
Moderate central AR, new or worsening > 1

Severe SVD (any of the following):

Mean gradient > 40mmHg
Mean change from baseline > 20mm Hg
Severe central AR, new or worsening > 2

Morphological SVD (any of the following):

Leaflet integrity/function abnormality
Strut/frame abnormality



Bioprosthetic Valve Failure (BVF)
directly patient related

Autopsy findings

Repeat intervention

Severe hemodynamic SVD



Recent data on durability beyond 5 years
2018-2019 data

ESC/EACTS Standardized definitions except for NOTION

N° Period Valve type

Eltchaninoff
Euro Interv 2018

378 2002-12 BE: 100%

Deutch et al
Euro Interv 2018

300 2007-09 SE:71% / BE: 29%

Holy et al
Euro Interv 2018

152 2007-11 SE:100%

Barbanti et al 
AHA 2018

288 2007-12 SE: 83% / BE: 17% 

UK Registry
J Am Coll Cardiol 2019

241 2007-2011 SE:64% / BE 36%

NOTION 2
J Am Coll Cardiol 2019

1 45 2009-2013 SE:100%

French Registry
Circulation Intv 2019 in press

1403 2002-2011 SE:16% / BE:84%



7-y survival (KM) 7-y/8-y
Total SVD

7/8-y Severe
SVD

7-y/8-y 
Re-intervention

Eltchaninoff
Euro Interv 2018

18% 3.2% 1% 0.6%

Deutch et al
Euro Interv 2018

23.2% 14.9% 11 Pts (% ?) 4 Pts (%?)

Holy et al
Euro Interv 2018

35% 0% 0% 3.3% (not for SVD)

Barbanti et al 
AHA 2018

8.2% 2.4% 0.7%

UK Registry*
JACC 2019

8.7% 0.4% 0%

NOTION 2*
JACC 2019

58% 4.3% 0.7% 2.2%

Recent data on durability beyond 5 years
2018-2019 data

*6 yrs

French Registry
Circulation Interv 2019

18% 11.2% 4.2% 1%

ESC/EACTS Standardized definitions except for NOTION



NOTION 2 randomized trial
SVD with a modified definition

Mean gradient > 20 mm Hg
AND 

Increase > 10 mm Hg from baseline

According to this definition, the rate of SVD at 6 years after SAVR is lower
but remains greater than after TAVR

SAVR: 12.4%
TAVR: 1.4%

At 6 Years



378 Pts:  From 2002 to 2012

Compassionate / Inoperable / High-risk

Assessment of Structural Valve Deterioration of 
Transcatheter Aortic Bioprosthesic Balloon-Expandable

Valves Using the New Consensus Definition. The Rouen Study

SURVIVAL (KM)Baseline characteristics

Age, years 83.3+6.8

NYHA Class III-IV 75.1%

Logistic Euroscore 22.8+13.1%

100%

Eurointervention
2018



Exhaustive Echocardiographic Follow-up
Obtained in  98 % of Pts 

Unchanged mean gradient and valve area

The Rouen Study
100% Balloon Expandable Valves



« Structural Valve Deterioration »

Total SVD at 8 years
9 Pts

Death-competing risk analysisKaplan Meyer Analysis

Severe SVD:
Mean gradient >40mmHg, or
Mean change from baseline > 20mm Hg
Severe central AR, new or worsening > 2

Moderate SVD:
Mean gradient > 20 and < 40mmHg, or
Mean change from baseline > 10 and < 20mm Hg
Moderate central AR, new or worsening > 1

Severe SVD in 3 Pts only
Re-intervention in 2: 0.58% 

At 8 years:

Free from SVD
87% at 8 years

The Rouen Study
100% Balloon Expandable Valves



1984-2003
373 Pts
CE Perimount

Mean FU = 8.6+5.9 yrs

10 yrs: 88+2%
15 yrs: 71+4%
20 yrs: 38+6%

Actuarial freedom
from reintervention

What about SVD post-SAVR ?

Ann Thorac Surg 2015; 100:853-9



Recent data with SAVR 
using echocardiographic assessment

Hemodynamic valve deterioration defined by:

1) an increase in mean gradient > 10 mm Hg with a decrease in EOA or 
worsening of trans-prosthetic aortic regurgitation >1/3 and at least 
moderate on FU and; 
2) abnormalities of leaflets morphology and motion

1387 Pts
70+/-8 yrs

Baseline TTE
4.1 mth (1.3-6.5)

Repeat TTE at > 2yrs

926 TTE at 5 yrs 385 TTE at 10 yrs

Circulation. 2018;138:971-985



HVD during the total echo follow-up = 30.9% (428 Pts)

Median follow-up = 6.7 (4-9.1) yrs

Among Pts with HVD, only 37% (159 Pts) underwent re-intervention 

Recent data with SAVR 
using echocardiographic assessment



▪ Severe structural valve deterioration after TAVI is rare in an elderly
population and the need for re-intervention is very low (< 1 %) at 7-8 y

▪ Sub-clinical SVD is more frequent and exists in both surgical and 
percutaneous bioprosthetic valves

Conclusions

▪ Recent data and extension of TAVI emphasize the need for annual
assesment of all bioprosthetic valves using echo (and CT +/-PET-Scan 
when necessary to eliminate thrombus or endocarditis) using
standardized definitions

▪ The incidence of SVD with TAVI Valves in a lower-risk and younger
population remains unkown. 

▪ This is particularly true with the first generations of Balloon Expandable 
Valve as shown in the Rouen series (0.5% reintervention at 8 years)

▪ The incidence of SVD with the new generation (SAPIEN 3) Balloon
Expandable valve will deserve further assessment on long-term


