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A 22-year journey in TAVI: Evolution to current 
eminence

• TAVI is the most exciting advancement (an inexorbable march) in the field 
of interventional cardiology

• 22 years since the first man  with TAVI 

• We have witnessed an impressive evolution of this technique, with an 
extension of its use from non-operable patients to high, intermediate and 
even low-risk patients with aortic stenosis and with a decrease in the 
incidence of complications.



TAVR is maturing 22yrs old technology

1st in man

The Cribier-Edwards valve

A. Cribier, Rouen, 2002 Antegrade transpetal



Bail out procedure 

in very high risk 

dying patient





SAVR vs TAVI

CHOOSING  THE RIGHT TREATMENT FOT RIGHT PATIENT 



PARTNER 
2A
• RCT 1:1

• Vs. SAVR

• N =2032 pts

PARTNER 3
• RCT 1:1

• Vs Standard 
Rx

• N =1000 pts

PARTNER 
1A
• RCT 1:1

• Vs. SAVR

• N =699 pts

PARTNER 1B
• RCT 1:1

• Vs Standard 
Rx

• N =358 pts
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Figure. Currently Available Transcatheter Aortic Valve Replacement Devices in Asian Countries





TAVR and SAVR Procedure in STS-ACC TVT Registry 2020

*Carroll JD, Mack MJ, Vemulapalli S, et al. STS-ACC TVT Registry of Transcatheter Aortic Valve Replacement. Ann Thorac

Surg. 2020; doi: 10. 1016/j.athoracsur.2020.09.002





Case History

73 Year old Male with Severe symptomatic Aortic stenosis, Moderately Calcified 
Tricuspid Aortic valve 

Echo:

• Trileaflet and Calcific

• Aortic Stenosis, Regurgitation GrII

Parameters Values

Peak velocity 4.81m/s

Mean gradient
54.76 

mmHg

Peak gradient
92.58 

mmHg

EF% 50%



CT Analysis

Aortic Annulus

Annulus LVOT

SOV Coronary Heights



CT Analysis

Recommended 
21.5 mm size 

Myval

Deployment 

Angle

Calcification 

Score
Calcification

Femoral 

Hockey Puck 

View



Aortogram Valve Cross

Valve Positioning Valve Deployment

Post Aortogram









• In PARTNER 1, TAVR was superior to standard therapy in patients 

with symptomatic severe aortic stenosis who were not candidates 

for surgery AND was equivalent to surgery in high-risk patients. 



The PARTNER 2A Trial 
NEJM 
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994 917 900 870 842 825 811 801 774

944 826 807 779 766 743 731 715 694

TAVR

Surgery

p (log rank) = 0.180

HR [95% CI] = 0.87 [0.71, 1.07]
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762 717 708 685 663 652 644 634 612

722 636 624 600 591 573 565 555 537

p (log rank) = 0.04

HR: 0.78 [95% CI: 0.61, 0.99]
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Severity of PVR at 30 Days and 
All-cause Mortality at 2 Years (VI)

701 678 664 647 628 621 612 605 585

210 204 199 194 188 184 182 180 175

36 32 32 26 26 24 22 22 21

Number at risk:

None/Trace

Mild

Moderate/Sev

Overall Log-Rank p = 0.001

Mod/Sev (reference = None/Trace)

p (Log-Rank) < 0.001
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The PARTNER 2A Trial 
Conclusions (1)

In intermediate-risk patients with symptomatic severe 

aortic stenosis, results from the PARTNER 2A trial 

demonstrated that...

• TAVR using SAPIEN XT and surgery were similar 

(non-inferior) for the primary endpoint (all-cause mortality 

or disabling stroke) at 2 years.

• In the transfemoral subgroup (76% of patients), TAVR 

using SAPIEN XT significantly reduced all-cause 

mortality or disabling stroke vs. surgery (ITT: p = 0.05, 

AT: p = 0.04).



Are TAVI better than SAVR?

• Transfemoral cohort: 

TAVI superior to SAVR with reduction in 

the primary endpoint of 3.7%



TAVI produces Superior Hemodynamics

1. ECHO: superiority of TAVI or SAVR 

* persistently larger AVA compared with 

SAVR



So…
• TAVI has shown good outcome in RCT in prohibitive risk, high risk and 

intermediate risk

• During this time 

• Devices have evolved

• Techniques have been refined

• Role of imaging has been solidified

• Outcomes of TAVI are excellent



low risk patients?







NOTION Trial – 1st Trial with 5 years outcome in LOW RISK – Equally effective as compared to 

surgery. No difference in Mortality, Stroke or MI



• 1 and 3 year 
followup

• TAVR superior –
death, stroke and 
rehospitalisation

• Lesser atrial 
fibrillation and 
hospital stay



Low Risk AS
PARTNER 3 Trial









TAVI - issues
o Bicuspid valve antomy

o Paravalvular leak

o Stroke

o Conduction abnormality

o Coronary access 

o Valve durability and thrombosis



Eur Heart J, Volume 43, Issue 29, 1 August 2022, Pages 2729–2750, https://doi.org/10.1093/eurheartj/ehac105

The content of this slide may be subject to copyright: please see the slide notes for details.

Figure 6 Anatomical risk stratification of bicuspid aortic valve. The 

category (favourable, intermediate, ...



Case2 
Patient History

Date of Procedure: 27.06.2022 

o69 Year old Male with Severe symptomatic Aortic stenosis class D3 ( 
Symptomatic, Normal LVEF), Calcified True Bicuspid Aortic valve.

oMild AR, TR Trace

Parameters Findings

Peak ∆ 105 mm Hg

Mean ∆ 68 mm Hg

LVEF 55%

Pre-Procedural Echo cardio graphic Assessment Baseline ECG



Pre Procedural MSCT Analysis Annulus

LVOT

Aortic Valve 

SOV Hockey Puck (VR)
Calcium Quantification



Pre procedural MSCT Analysis

Deployment View Calcifications

Recommended 21.5 
mm Intermediate size 

Myval, 
16 mm X 40 mm 
Mammoth for 
Predilatation



Myval 21.5 mm 
Valve Crossing Predilatation

Case details, images and video courtesy Dr. John Jose – CMC – Vellore_ India

Myval Positioning Deployment



Paravalvular leak-

Moderate or Severe AR- worse longterm outcomes



Stroke 













Conduction abnormality 







Coronary artery access

• Coronary artery disease coexists with AS in up to 80% of cases.

• Coronary angiography after TAVR may be unsuccessful in 7.7% of 
cases or unfavorable in 35% (especially in Self expanding – supra 
annular THV)

• THV oversizing and higher implantation depth are predictors of 
unsuccessful coronary cannulation.

• Anatomical features like sino-tubular junction dimension and sinus 
height impact coronary re-access feasibility.



Coronary artery access

• Prosthesis design with short stent frame, wide cells, and intra-
annular design facilitate coronary cannulation post-TAVR.

• Acute and delayed coronary obstruction following TAVR are rare 
but have high mortality rates.

• Anatomical risk factors for coronary obstruction include coronary 
ostial height <12 mm and sinus of Valsalva diameter <30 mm.

• Commissural alignment is crucial for successful coronary 
cannulation after TAVR, especially in younger patients with 
progressive CAD burden.



Patient History

• 63 year old male with Severe AS, Calcified Aortic valve, Severe Aortic Stenosis 
with Trivial AR, Concentric LV Hypertrophy, LV Diastolic Dysfunction, Normal LV 
Systolic function ( EF – 58%), No Regional wall motion Abnormalities at Rest 

• True Type 0 Bicuspid Aortic Valve

Parameters Findings

Vmax 4.4 m/s

Peak ∆ 79 mm Hg

Mean ∆ 50 mmHg

AVA - cm2

LVEF 58 %

Pre-Procedure Echo

Date of Procedure: 
21.06.2022 



Pre Procedural MSCT Analysis
Annulus

LVOT

Coronary Heights SOV



Pre Procedural MSCT Analysis
Calcium Quantification

% Annular Area Over/Under
Bicuspid Type 0 

Aortic Valve, 
Implantation Of 21.5 
mm Myval Octacor 



Femoral Access



MSCT derived Clock Angle 

Clock Angle based on Mid of RCA  - 03:00 ‘o’clock

Mid of RCC cusp  Mid of RCA 
Origin  



Clock Angle Confirmation



Deployment and Video Densitometry 
Angles



Myval Octacor 21.5 mm 

Baseline Aortogram

Positioning

Deployment



Myval Octacor 21.5 mm 

Aortogram – Video Densitometry

Post Deployment Aortogram and Video Densitometry 

Aortogram – Post Deployment



Invasive Gradients

Baseline Post Procedure



EVOLUT COMMISSURAL ALIGNMENT 

“Hat” marker at the center front increased 

significantly from 70.2% to 97.4% (P < 0.0001) 

at the time of deployment. This improved 

commissural alignment (C-paddle at inner 

curve) to 80.4% and resulted in a significant 

reduction in the incidence of severe coronary 

overlap with Evolut commissure with the left 

main coronary artery (31.4%-14.3%, P < 

0.0001), the right coronary artery (20.7%-

14.3%, P ¼ 0.11), both coronaries (14.0%-

5.3%, P ¼ 0.0025), or 1 or both coronaries 

(38.0%-23.3%, P ¼ 0.0021). 



Results

Cusp-overlap View 3-cusp View

(Favorable C-tab position of Anterior/Inner Curve is shown)

LM

RCA



Goal – Post-TAVI Coronary Access• Commissural alignment helps facilitate coronary access

C-tab



ACURATE-neo2-
Commissural alignment
The ACURATE-neo2 valve is a self-expanding THV with supra-annular 
leaflet position. 

The commissures of the ACURATE-neo2 valve can be identified on 
fluoroscopy by the presence of 3 commissural posts at the base of the 
stabilizing arches and 3 “free cells” at the level of the upper crown 

The delivery system is flexible and allows rotation of the THV delivery 
system to more than 60◦ .



ACCURATE 
neo-2 
Commisural
allignment



DURABLE RESULTS AT 10 Yrs





Patient History
o84 Year old Female with NSTEMI, LVF.

o With medical treatment LVF resolved, chest pain, ECG changes resolved. 

o She also had Severe Aortic stenosis, moderate AR, MAC with MR Gr II. 
Moderately Calcified Tricuspid Aortic valve

Parameters Findings

Peak ∆ 75 mm Hg

Mean ∆ 45 mm Hg

LVEF 50%

Pre-Procedural Echo cardio graphic Assessment 

Hybrid therapy- in high risk patient





Pre Procedural MSCT Analysis Annulus

LVOT

Aortic Valve 

SOV Calcium QuantificationHockey Puck (VR)



Haemodynamics AnalysisMICAS- LIMA to LAD done

LIMA Flow into LAD



Pre procedural MSCT Analysis

Deployment View Coronary Height

Recommended 21.5 
mm Intermediate size 

Myval, 
18 mm X 40 mm 
Mammoth for 
Predilatation



Myval 21.5 mm 

Valve Check Navigation through aortic arch



Myval  21.5 mm 
Positioning and Deployment

Myval 21.5 mm 
Final Result  



Case History

72 Year old Male with Symptomatic Aortic stenosis, Mild to Moderate Calcified 
Tricuspid Aortic valve. Post CABG, Type 2DM, Systemic Hypertension, AVA 0.8cm²

Parameters Values

Peak velocity 4.5 m/s

Mean gradient 44.7 mmHg

Peak gradient 70  mmHg

EF% 55%



CT Analysis

Aortic Annulus

Annulus LVOT

SOV Coronary Heights



Recommended 
23 mm size 

Myval

Deployment 

Angle

Calcification 

Score
Calcification

Femoral 

Hockey Puck 

View



Valve Positioning

Valve Deployment

Aortogram Valve Cross

Post Aortogram Femoral 



Post TAVI

Parameters Values

Peak velocity 1.19m/s

Mean gradient 3 mmHg

Peak gradient 10 mmHg

EF% 55%







Eur Heart J, Volume 43, Issue 29, 1 August 2022, Pages 2729–2750, https://doi.org/10.1093/eurheartj/ehac105

The content of this slide may be subject to copyright: please see the slide notes for details.

Graphical Abstract Decision-making process between TAVI and 

SAVR. Refer to Figures 2, 4, and 6 for details of the valve ...



Eur Heart J, Volume 43, Issue 29, 1 August 2022, Pages 2729–2750, https://doi.org/10.1093/eurheartj/ehac105
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Figure 3 Anatomical risk stratification of femoral access. The 

category (favourable, intermediate, unfavourable) ...



Eur Heart J, Volume 43, Issue 29, 1 August 2022, Pages 2729–2750, https://doi.org/10.1093/eurheartj/ehac105
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Figure 2 Anatomical risk stratification of native aortic valve 

morphology. The category (favourable, intermediate, ...





Lifetime management –AS in young



Supplemental Table 4. Ongoing major clinical trials
Clinical Trial

(Unique Identifier)
N Population Intervention Primary outcome Follow-up period

Estimated 

Completion
Trials of early intervention in patients with aortic stenosis

AVATAR
312

Asymptomatic severe AS patients with low or 

intermediate surgical risk
SAVR All-cause mortality and MACE*1 5 years 2021

ESTIMATE
360

Asymptomatic severe AS patients with normal exercise 

test, LVEF >50%, and low surgical risk
SAVR All-cause mortality and cardiac morbidity*2 1 year 2019

EARLY-TAVR
1109 Asymptomatic severe AS with age ≥65 years TAVI All-cause mortality, stroke, and rehospitalization*3 2 years 2032

EVOLVED
1000 Asymptomatic severe AS patients SAVR/TAVI All-cause mortality and rehospitalization*4 3 years 2024

TAVR UNLOAD
300

Moderate AS patients with reduced LVEF (<50%) and 

heart failure
TAVI

All-cause mortality, disabling stroke, 

rehospitalization*5, and change in KCCQ
1 year 2024

Trials of TAVI vs. SAVR

PARTNER 3
1000 Severe AS patients with an operative mortality < 4%

TAVI (SAPIEN 3) vs. 

SAVR
All-cause mortality, all stroke, and rehospitalization 10 years 2029

Evolut Low Risk
2223 Severe AS patients with an operative mortality <3% TAVI (Evolut R) vs. SAVR All-cause mortality and disabling stroke 10 years 2026

NOTION
280 Severe AS patients older than 70 years of age

TAVI (CoreValve) vs. 

SAVR
All-cause death, myocardial infarction, and stroke 10 years 2023

NOTION-2
372 Severe AS patients under 75 years of age TAVI vs. SAVR All-cause death, stroke, and rehospitalization 10 years 2029

DEDICATE
1404

“All-comers” severe AS patient population with a low to 

intermediate surgical risk
TAVI vs. SAVR All-cause mortality and stroke 5 years 2027

Trials in patients with mixed valve disease

MITAVI 1162
Patients with concomitant moderate or severe mitral 

regurgitation after successful TAVI
MitraClip All-cause mortality and heart failure hospitalization 1 year 2023

Trials in patients with severe AS and concomitant coronary artery disease

TCW
328 Severe AS patients with multivessel disease

TAVI + FFR-guided PCI 

vs. SAVR + CABG

All-cause mortality, myocardial infarction, disabling 

stroke, clinically-driven target vessel 

revascularization, valve re-intervention, and life-

threatening or disabling bleeding

1 year 2023

NOTION-3
452 Severe AS patients with coronary artery disease

TAVI + FFR-guided PCI 

vs. TAVI 

All-cause mortality, myocardial infarction, or urgent 

revascularization
1 year 2027

COMPLETE TAVR
4000 Severe AS patients with coronary artery disease

TAVI + PCI vs. TAVI + 

medical therapy

Cardiovascular death, myocardial infarction, or 

ischemia-driven revascularization or hospitalization 

for unstable angina or heart failure

3.5 years 2026



Concluding remarks

• TAVI is now standard of care for high risk Severe AS

• Trials shows equivalence in intermediate and low risk pateints

• Rapid advances in technology & implantation technique make it a safer 
procedure with predictable outcomes

• Clincal trails are evaluating  in younger patients, bicuspid anatomy, low risk 
groups, aortic regurgitation, Moderate AS 

• It is a boon for elderly severe aortic stenosis



EXPANDING INDICATIONS

LOW RISK

BICUSPID VALVES

ASYMPTOMATIC AS 

MODERATE AS IN CHF

AUTOLOGOUS VALVES



THANK YOU
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