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Summary

1.-Definitions
2.-The Overall magnitude of the problem 
3.-BEV durability
4.- New technologies to improve durability
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THROMBOSIS ENDOCARDITISNON- STRUCTURAL VALVE 
DETERIORATION

STRUCTURAL VALVE 
DETERIORATION

Patient Prosthesis Mismatch
Paravalvular Leak

Calcification/Tears REVERSIBLE
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TYPE OF BIOPROTHETIC VALVE DYSFUNCTION

STRUCTURAL VALVE DETERIORATION NON-STRUCTURAL VALVE DETERIORATION THROMBOSIS ENDOCARDITIS

HEMODINAMIC CHANGES

CLINICAL CONSEQUENCES

STAGE 1: morfological 
valve deterioration

STAGE 2: moderate 
hemodinamical valve 

deterioration 

STAGE 3: severe 
hemodinamical valve 

deterioration 

BIOPROTHESIS VALVE FAILURE 
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There is a time-dependent degeneration of THVs consisting of 
thrombus formation, endothelial hyperplasia,
fibrosis, tissue remodeling, proteinase expression, and 
calcification

All Explanted transcatheter heart valves
 had adherent thrombus



@CardioRed1

The problem of the patient
Risk factors and mechanisms of structural valve deterioration and failure
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The problem of the definition

The major disadvantage of the EAPCI/EACTS definition is that it overestimates the actual incidence of 
structural BVD as  it include several cases of PPM, which is a non-structural BVD.

EAPCI/EACTS structural BVD definition

There is either 
(1) a high gradient at any echocardiography after
aortic valve replacement (AVR) 

OR 
(2) an increase in gradient during follow-up

VARC-3 standardised structural BVD definition

There is either 
(1) a high gradient at any echocardiography after 
aortic valve replacement (AVR) 

AND 
(2) an increase in gradient during follow-up
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The problem of the definition

5-6-YEAR 10 YEARS

The incidence of Stage 2 or 3 SVD

3.6% and 15.8%

7-8-YEAS

4.6% and 14.9%EAPCI/EACTS definition

VARC-3 definition 1.8% and 9.5% 13.9%
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Overall magnitude

5-6-YEAR 10 YEARS

The incidence of BVF related to SVD 

1.6% and 3.3%

7-8-YEAS

1.8% and 3.7% 9.7%
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The problem of the device
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N Engl J 
Med 2023

J Am Coll Cardiol 2023
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INCIDENCE OF SVD AND BVF IN TRIALS AND REGISTRIES

EuroIntervention 2024;20:e845-e864
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Clinical Studies Comparing THV Durability In 
BEV versus SEV
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Stage 3 SVD was more frequent in BEVs versus SEVs (11.9% vs 3.5%; p=0.02

Catheter Cardiovasc Interv. 2023;101:932-42
JACC Cardiovasc Interv. 2020;13:1071-82
Circulation. 2018;138:2597-607

XT
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Small Registries Evaluating Durability In Balloon Expandable Valves



@CardioRed1

The SMART Trial (ClinicalTrials.gov: NCT04722250)
 
The BEST trial (ClinicalTrials.gov: NCT05454150) 

Both trials are expected to extend follow-up until 10 years to compare THV durability in BEVs versus 
SEVs.

Ongoing trials comparing new generations of BEVs versus 
SEVs
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Stable capping
the glutaraldehyde- treated
bovine pericardium tissue 
was treated with an amine

Dry tissue storage
Glycerolization replaces 

calcium-attracting 
glutaraldehydes

EX
T

SAPIEN 3 Ultra 
RESILIA valve

The problem is presence of residual phospholipids
and residual free aldehyde functional groups due to

glutaraldehyde fixation in tissue preparations and storage

The glutaraldehyde fixation prevents immune
response against porcine or bovine tissues
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Conclusions

We have recent longer-term reinsuring data on the absence of 
alarm on TAVI durability vs surgical bioprostheses in 
randomized trials.

Further data are required to facilitate a comparison between 
BEV and SEV in terms of durability. This is currently being 
investigated through ongoing trials.

New tissue technology is being developed with the objective of 
increasing durability. However, this must be proven in clinical 
trials..


