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Twenty years of TAVI (2002-2022)
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PARTNER A
High risk

Age ~84 years
30-d death: ~3%

SURTAVI 
Intermediate risk

Age ~80 years
30-d death: ~3%

PARTNER 2 
Intermediate risk

Age ~82 years
30-d death: ~6%

EVOLUT
Low risk

Age ~74 years
30-d death: ~0%

PARTNER 3 
Low risk

Age ~73 years
30-d death: ~1%

CoreValve
High risk

Age ~83 years
30-d death: ~1%

UK TAVI
Intermediate risk

Age ~81 years
1-y death: ~5%

PARTNER B
Prohibitive risk
Age ~83 years

30-d death: 5%

NOTION
Low risk

Age ~79 years
1-y death: ~5%

CoreValve
Extreme risk

Age ~83 years
30-d death: ~8%

First TAVI
Compassionate

Focus on procedural complications Focus on long-term outcomesFirst cases ► ►



Modern TAVI procedures

• Cath lab procedure

• Conscious sedation

• 14F / 16F sheath, in ~95% TF

• 1-3 days to discharge 

• No rehabilitation period

• Significant PVL <5%

• Permanent Pacemaker <10% 

• Minimal med. requirements (one antiplatelet tx)

• Minimal contrast (can be none)

TAVI expansion



TAVI devices in Israel



Carroll J. et al. TVT Registry. ATS 2020

Annual volumes of TAVR and SAVR in the US



Carroll J. et al. TVT Registry. ATS 2020

Annual volumes of TAVR and SAVR in the US



Annual volumes of TAVR and SAVR in the US

Carroll J. et al. TVT Registry. ATS 2020



Improved TAVR Clinical 
Outcomes

TAVR 30-day Mortality
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Low risk severe AS patients' clinical outcomes

TAVI expansion



Primary Endpoint
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Low risk severe AS patients' clinical outcomes

N Engl J Med 2019; 380:1695-1705



Death or Disabling Stroke
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Months from Procedure
Number at risk:

Surgery 454 444 436 432 430 426

TAVR 496 494 494 493 491 488
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HR [95% CI] =  
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0

10

20

0.4%0 3 6 9 12

Surgery  
TAVR

TAVI expansion

Low risk severe AS patients' clinical outcomes

N Engl J Med 2019; 380:1695-1705



Hemodynamics & PPM

Durability < 
Life Expectancy

Coronary Access 

(PCI) & TAV-in-TAV

LIFETIME

MANAGEMENT METRICS

Mortality & Stroke

Quality of Life

Conduction 
Disturbance (PPI)

PROCEDURAL

SUCCESS METRICS ER/HR/IR Low Risk

ANATOMY

AGE

80+ 65+, CAD

More BicuspidTri-leaflet

High(er)Low

ACTIVITY

New priorities in the era of low-risk TAVI procedures

TAVI expansion



NOTION: patients at low surgical risk randomized to TAVI (CoreValve) or SAVR

8-Year Durability of TAVR vs SAVR in Lower risk Patients  

European Heart Journal (2021) 42, 2912–2919
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1-Year Mortality Post TAVR
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Dvir D. TCT 2014

TAVI in obese patients



Dvir D. TCT 2014

TAVI in obese patients



A major limitation of all tissue valves

Structural Valve Degeneration (SVD)

Engager THV



Capodanno D, et al. Eur J Cardiothorac Surg. 2017;52:408-417.

Structural

Valve 

Deterioration

Thrombosis Endocarditis

Bioprosthetic Valve Dysfunction

Intrinsic permanent changes 
of the prosthetic valve

(i.e., calcification, leaflet 
fibrosis, tear or flail) leading 

to degeneration and/or 
hemodynamic dysfunction

Any abnormality not intrinsic to 
the prosthetic valve itself 

(i.e., intra- or para-prosthetic 
regurgitation, prosthesis 

malposition, patient-prosthesis 
mismatch, late embolization) 

leading to degeneration and/or 
dysfunction

Thrombus development on 
any structure of the prosthetic 
valve, leading to dysfunction 

with or without 
thrombo-embolism

Infection involving any 
structure of the prosthetic 

valve, leading to perivalvular 
abscess, dehiscence, 

pseudo-aneurysms, fistulae, 
vegetations, cusp rupture 

or perforation

Non-Structural

Valve 

Deterioration

ESC-EAPCI-EACTS CONSENSUS DOCUMENT

Tissue valve degeneration



We are not created equal in terms of 
body size and aortic annulus size !



2 Pibarot P, et al. J Am Coll Cardiol. 2000;36:1131-1141.
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1 Rahimtoola SH. et al. Circulation. 1978; 58 (1): 20-24.

Prosthesis Patient Mismatch
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Stented bioprosthesis (n = 51)

Stentless bioprosthesis open circles (n = 194)

Aortic homograft (n = 55)

Pulmonary autograft (n = 96)

Y = 1.57 + 277.7 exp (-X/0.32)
SEE = ± 5.2 mm Hg
r = 0.90

Mismatch

Derivation of PPM Parameters 2 

THE PROBLEM OF VALVE PROSTHESIS-PATIENT MISMATCH

SHAHBUDIN H. RAHIMTOOLA, M.D.



Source: Head SJ, et al. Eur Heart J. 2012;33:1518-1529.
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THE IMPACT OF PPM ON LONG-TERM SURVIVAL AFTER SAVR: A SYSTEMATIC REVIEW AND META-ANALYSIS 

OF 34 OBSERVATIONAL STUDIES COMPRISING 27,186 PATIENTS WITH 133,141 PATIENT-YEARS

Stuart J. Head, Mostafa M. Mokhles, Ruben L.J. Osnabrugge, Philippe Pibarot, Michael J. Mack, Johanna J.M. Takkenberg, Ad J.J.C. Bogers, and Arie Pieter Kappetein

Pooled estimate for cardiac-related mortality: ratios demonstrate the additional hazard 

with prosthesis-patient mismatch in relation to a prosthesis-patient mismatch reference 

group. Studies that stratified results according to the severity of prosthesis-patient 

mismatch are analyzed individually. HR, hazard ratio; CI, confidence interval; PPM, 

prosthesis-patient mismatch.

All-cause Mortality
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PPM Predicts Reduced Exercise Capacity
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CLINICAL IMPORTANCE OF PPM AND LV DYSF.
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PPM: A Triple Trouble

1. Severe PPM is associated with increased risk of mortality and 
heart-failure rehospitalization after AVR

2. PPM may accelerate the structural degeneration of 
bioprostheses

3. Pre-existent PPM may compromise the hemodynamic and 
clinical outcomes after VinV



25

Source: Deeb GM, et al. Ann Thorac Surg. 2018;105:1129-1136.
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Conclusions

• TAVI in obese patients is associated with superb clinical outcomes 
(almost consistently superior to SAVR).

• A challenge in obese patients undergoing valve replacement is 
severe PPM.

• TAVI (instead of SAVR) can dramatically reduce the risk of severe 
PPM in obese patients having valve replacement.



Main message

• In my view, TAVI should be considered the tx of choice 
in obese patients

unless there is either:

• A specific challenge in performing TAVI in a particular patient

• The patient is young and considered for SAVR with a mechanical valve
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