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Structural surgical valve deterioration

Leaflet tear

Calcifications

Pannus

Flail

Fibrosis

Degenerated surgical bioprosthesis : 
1-5% @5 yrs; 5-10% @ 10 yrs; 15-50% @ 20 yrs
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BVD : TAVI vs SAVR

Remaining native valve calcifications

Mechanical stress of the stent frame

Crimping of the valve tissue before implantation

Valve leaflet geometry

Balloon expansion for deployment or post-
dilatation



Structural TAV deterioration

 Leaflet reduced mobility

 Thickening

 Thrombus

 Calcifications

 Stent frame fracture

 Increase of gradient and/or regurgitation

Degenerated TAVI prosthesis: what we know

- @ 5 yrs :
0/53 patients alive on PARTNER IA
1.4% CV Italian registry

- @> 5 yrs :
2.4% Vancouver registry
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Structural changes and acute thrombogenicity in transcatheter
pericardium valves after crimping and balloon deployment

Bourguet et al. Morphologie 2017;101:19-32

After crimping and ballooning, the structure of the pericardium was severely injured, 
eventually with delaminations and ruptures. The blood cell uptake was considerably
increased compared to the control.

Structural TAV deterioration : mechanisms?



Microscopic analysis of 4 Sapien Edwards valves : pericardial leaflet injury after crimping

Control : bovine pericardium

Sapien : 
disruption of the collagen fibers



Martin C, Sun W. J Biomech 2015;48:3026-3034

TAV and SAV leaflet fatigue due to cyclic loading was investigated by implementing a computational soft 

tissue fatigue damage model to describe the behavior of the pericardial leaflets.

Under identical loading conditions and with identical leaflet tissue properties, the TAV leaflets sustained

higher stresses, strains, and fatigue damage compared to the SAV leaflets. 

The expected durability of TAVs is about 7.8 years. 



Structural TAV deterioration : Impact of stent geometry

On a computational model of elliptical TAV, for a distorted TAV with an elliptical eccentricity of 0.68, the peak
stress increased significantly by 143% compared with the nominal circular TAV. 

When the eccentricity of an elliptical TAV was larger than 0.5, a central backflow leakage was likely to occur

Sun at al. J Biomech 2010

 Abnormal coaptation
 Increase leaflets curvature
 Stress, strain



Structural TAV deterioration : Impact of  height of implant

Stearns et al. Int J cardiol 2014

Subannular position reduces
- orifice area and 
- leaflet curvature

- Reduction leaflet curvature induces a leaflet fatigue, 
reducing long term durability



9 patients with structural TAV deterioration in Rouen

Eurointervention 2018;Mar 30



Structural TAV deterioration -
mechanism : thrombus?

Del Trigo et al. J Am Coll Cardiol 2016;67:644-55 

No VKA : HR : 3.17

VHD : 4.5% @ 20 months

 Multicenter study
 1500 pts
 Fup : 20 months
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VHD : 0.6 vs 3.9%, p<0.001

No adverse event in patients VHD
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 26 cases on 4266 TAVI in 12 centres : 0.6% @ a median time of 181 days
after TAVI

 Echo : increased gradient, thickened leaflets, thrombus
 Restoration of normal THV function within 2 months of ACO



Sondergard et al.



Anticoagulation after TAVI

ESC guidelines 2017

AHA/ACC guidelines 2017



Conclusions

 In vitro models suggest leaflets damage, when contained
within a catheter before deployment or due to the 
crimping and/or balloon inflation

 Stent geometry and position according to the native 
annulus may have an impact on leaflets fatigue 

 Premature structural TAV deterioration is expected, as 
compared with SAV 

 Clinical data are scarce but reassuring (3.2% @ 8 yrs)
 Treatment :  

Preventive role of anticoagulant @ periprocedural period ?
Medical (high % asymptomatic)
 TAV-in-TAV
 SAV


