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Burning questions

ü All tissue valves have limited durability;

ü It is unknown whether transcatheter and surgical valves have 
similar durability; 

üValve durability is an increasingly important issue as TAVI expands 
to lower risk and younger populations with longer life expectancy
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Etiology of Bioprosthetic Valve Dysfunction (BVD)
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RED FLAGS of Aortic Bioprosthetic Valve Dysfunction 
(BVD)

ü  Reduced or excessive leaflet mobility and  leaflet thickening

ü Color-flow Doppler systolic restriction

ü  Mean Gradient ≥ 20 mmHg in high suspicious of BVD (≥ 30 
mmHg) or increased in mean gradient ≥ 10 mmHg (≥ 20 mmHg) 

in high suspicious of BVD during follow-up. 

ü EOA < 1.1 cm2  (< 0.8 cm2) in high suspicious of BVD 

ü  DVI < 0.35 (0.25)  - AT/LVET > 0.32 (0.37)

ü  New onset or worsening of intraprosthetic AR ≥  mild

ü New onset or worsening of symptoms 



Généreux, P. et al.; J Am Coll Cardiol. 2021;77(21):2717–46.

ü  Stage 1: Morphological valve deterioration: evidence without significant 
haemodynamic changes;

ü  Stage 2: Moderate haemodynamic valve deterioration;

ü  Stage 3: Severe haemodynamic valve deterioration;

Grading of BVD according Valve Academic Research Consortium 3



Généreux, P. et al.; J Am Coll Cardiol. 2021;77(21):2717–46.

Stage Moderate (stage 2) Severe (stage 3)

Mean Gradient (mmHg) ≥ 20 mmHg ≥ 30 mmHg

Increase in mean Gradient to baseline (mmHg) ≥ 10 mmHg ≥ 20 mmHg
Decrease EOA (cm2) ≥ 0.3 cm2 ≥ 0.6 cm2

AR (occurence or increased) Moderate Severe



Pibarot et al.; JACC Vol.80, No. 5, 2022 – August 2,2022:545-561

What about Prosthesis – 
Patient Mismatch ???



ü Society of Thoracic Surgeons/American College of 
Cardiology TVT (Transcatheter Valve Therapy) registry 
to examine the frequency, predictors, and association 
with outcomes of PPM after TAVR in 62,125 patients 

enrolled between 2014 and 2017.

Non PPM (EOAi >0.85 
cm2/m2)

Moderate PPM 
(EOAi 0.65-0.85 

cm2/m2)

Severe PPM 
(EOAi <0.65 

cm2/m2) 

Herrmann, H.C. et al. J Am Coll Cardiol. 2018;72(22):2701–11.
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…what about treatment?



...the stars

Balloon Expandable Valve 
(BEV): Edwards

Self Expandable Valve 
(SEV): CoreValve 

Medtronic

Mechanical Expandable Valve 
(MEV): Boston Scientific Lotus 

Valve 
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Key Steps for TAVR in TAVR

1. CT evaluation of Transcatheter heart valve 
and root anatomy; 

2.  Coronary obstruction risk assessment; 

3.  Transcatheter heart valve #2 sizing; 

4. Trancatheter heart valve #2 positioning. 
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Key Steps for TAVR in TAVR

1. CT evaluation of Transcatheter heart valve 
and root anatomy; 

2.  Coronary obstruction risk assessment; 

3.  Transcatheter heart valve #2 sizing; 

4. Trancatheter heart valve #2 positioning. 
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…what valve in valve?

Tarantini et al:; JACC Cardiovascular Interventions Vol.15,N. 18, September 26, 2022:1777-1793

SAME VALVE = SAME SIZE
DIFFERENT VALVE = OVERSIZE
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Redo-TAVR or TAVR EXPLANT ?



ü  A multicenter, international registry (EXPLANT-TAVR) of patients who underwent TAVR explantation; 
ü 269 patients across 42 centers with a mean age of 72.7  +/- 10.4 years underwent TAVR explantation; 

Bapat et al.; JACC Cardiovascular Interventions Vol 14, N. 18, 2021 September 27, 2021: 1978 -1991. 
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Summary of reported TAVR Explant Studies 

Tarantini et al:; JACC Cardiovascular Interventions Vol.15,N. 18, September 26, 2022:1777-1793



SAVR TAVR

Which is the ideal planning for young patient with severe AS and at low surgical risk?
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Take-home messages

ü  Definition of structural bioprosthetic valve deterioration requires confirmation by imaging and 
evaluation of hemodynamic deterioration;

ü In patients with structural valve deterioration and PPM redo TAVR could be feasible; 

ü  Key points for redoTAVR  are  evaluation of transcatheter heart valve and root anatomy, coronary 
obstruction risk assessment, transcatheter heart valve sizing and positioning of 2 valve;

ü  TAVR explant is technically more demanding than first-time or redo SAVR, with higher-than-
expected mortality and stroke. 

ü Sequencing is an emerging concept which must be taken into account, especially in younger 
patients
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Da rifare per impaginazione

Younger patients with 
low surgical risk and 
Higher life expentancy 







D. Capodanno et al.  European 
Journal of Cardio-Thoracic 
Surgery. 52 (2017) 408–417



…and the future ?





Charles Fauvel  et al.; Archives of 
Cardiovascular Disease (2020) 113, 209—221 
 



ü TAVR explant is technically more demanding than first-time or redo SAVR, with higher-than-
expected mortality and stroke, but with experience outcomes will improve; 

ü  The need for TAVR explant should be discussed in young and low risk patients when redo 
TAVR is unlikely anatomically feasible, to better inform patient the pros and cons of index 

SAVR vs TAVR as 1° aortic valve intervention; 

ü Experience may guide decision-making in TAVR vs SAVR as first AV intervention as part of 
patient lifetime management strategy. 

Key messages in TAVR explant 
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In all patients need to consider the optimal 
first valve to minimize and avoid:

ü Paravavular leak;
ü New LBBB and pacemakers;

ü HALT;
ü Adverse hemodynamics and valve 

asymmetry that affect outcomes and 
durability;

ü Optimize commissural alignment to 
preserve coronary access;

2) In young patients, need to also consider 
placement that  «sets up» a future TAVR-

in-TAVR procedure to avoid complications  

PURPOSE IN FIRST TAVR



…and the future ?

Ø Real-time assessment of patient specific 
anatomy 

Ø Implanter control of catheter 
Ø Less reliance on imaging/echo team 
Ø Ideal for 4D Intra-Cardiac Echo (ICE)
Ø Can be used for procedural pre-planning

Natasha Stephenson  et al.; The International Journal of Cardiovascular 
Imaging (2023) 39:1405–1419Dutcher J and Sander P. J Am Coll Cardiol. 2022 Mar, 79 
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Artificial Intelligence


