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TAVI in the real world

In a US national database 
of 142,953 patients (2015 –
2021):

• Almost 50% of patients 
younger than 65 years old 
were treated with TAVI

• Young ≠ low risk

• Patients may now outlive 
their 1st THV

Sharma T, et al. JACC 2022



Optimal durability
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Optimizing index TAVI result –
High implantation



Higher and higher – the elusive 90:10 placement:

1. Radiolucent line for deployment

2. Cusp-overlap technique

Optimizing outcomes – harmonizing implant depth

Y Sammour. Circ Cardiovasc Interv. 2021

M Akodad et al. J Am Coll Cardiol Intv 2022



Sinus sequestration risk worsens with high implant

Koshy AN, GHL Tang, Circ Intv 2024

Ochiai T JACC Intv 2023



Optimizing index TAVI result –
Individualizing THV sizing algorithm



Underfilling and overfilling BEV

Clinical and echocardiographic impact of under and 
over expansion of SAPIEN 3 transcatheter heart 

valves to tailor to aortic annular sizes 

Srikantha Adusumalli MBBS1,2 ,Dale J Murdoch MBBS1,2, Karthik Gopal MBBS1,2, David Platts MBBS1,2, Karl K Poon MBBS1,2

1 Heart and Lung Institute, Dept of Cardiology, The Prince Charles Hospital, Brisbane, Australia
2 School of Medicine, The University of Queensland, Brisbane, Australia

23mm S3 valve

Figure 
demonstrates 
the balloon 
inflation 
volumes of 
23mm, 26mm 
& 29mm S3 
THV depending 
on the CT 
derived annular 
area. 



AMC – sizing technique



Is it better to overfill a smaller THV?
The need to optimize the first procedure

Fukui, M, et al. Deformation of Transcatheter Aortic Valve Prostheses: Implications for Hypoattenuating Leaflet Thickening and Clinical Outcomes. Circulation 2022 



Optimizing index TAVI result –
small annuli patients



Real world registry data on S3U in small annuli

17

OCEAN

N=205

Female 87%

BERN

N=332

Female 81% 

OPERA

N=502

Female 72%

Excellent clinical outcomes despite all 3 studies demonstrating higher echo-

derived gradients and higher rates of severe PPM for SAPIEN platform

Hase H, Yoshijima N, Yanagisawa R, et al. TAVR with Evolut R versus Sapien 3 in Japanese patients with a small aortic annulus: The OCEAN-TAVI registry. Catheter Cardiovasc Interv. 2021;97(6):E875-E886.

Okuno T, Tomii D, Lanz J, et al. 5-Year Outcomes With Self-Expanding vs Balloon-Expandable Transcatheter Aortic Valve Replacement in Patients With Small Annuli. JACC Cardiovasc Interv. 2023;16(4):429-440.

Scotti, A, Sturla, M, Costa, G. et al. Evolut PRO and SAPIEN ULTRA Performance in Small Aortic Annuli: The OPERA-TAVI Registry. J Am Coll Cardiol Intv. 2024 Mar, 17 (5) 681–692.



OPERA-TAVI registry – small annuli



SMART vs. OPERA TAVI – small annuli

SMART OPERA TAVI

SEV BEV SEV BEV

PVL > Mild 14.1% 20.3% 48.5% 18.6%

Echo MG 7.7mmHg 15.7mmHg 7mmHg 13mmHg

Echo EOA 1.98cm2 1.5cm2 1.8cm2 1.42cm2

Severe PPM 3% 9.8% 1.3% 5.7%

Pacemaker Implantation 14% 9.3% 19.9% 6.4%

Mortality/disabling stroke/HFH 9.4% 10.6% 15.9% 13.1%

Valve Size 29 SEV 28.9% 14.7%

With permission from Amr Abbas, OU/William Beaumont, MI, USA



S3Ultra RESILIA – the next/current 
generation of BEV

Japan and USA experience



Sapien 3 Ultra Resilia

Gen 1 Gen 2 Gen 3 Gen 4 Gen 5

The Fifth Generation Balloon Expandable THV: Sapien 3 
Ultra Resilia Valve (S3UR)



SAPIEN 3 Ultra

(20mm – 29mm)

SAPIEN 3 Ultra Resilia 

(20mm and 23mm)

S3UR vs Predecessor THV Design Features

S3UR 20mm and 23mm valve sizes have a 
redesigned leaflet attachment hinge length to 
optimize hemodynamic performance 

Sapien 3 and Sapien 3 Ultra 

leaflet attachment geometry
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S3UR includes a 

29mm valve size



OCEAN-TAVI S3U vs S3UR propensity matched 618 patients

Improved gradient and reduced PPM across all sizes 

Most pronounced for 20mm and 23mm S3U vs. S3UR



TVT registry S3U vs S3UR propensity matched 10312 
patients

30-Day Echo-based Mean Gradient by Valve Size
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TAV-in-TAV

The importance of the FIRST TAVI – an Asia-Pacific 
perspective



ALL bioprostheses fail eventually
Calcification Patterns in TAVR EXPLANTS: informing durability & implications for reintervention

With permission from Stephanie Sellers, Uni British Columbia, St Paul’s Vancouver

TCT San Francisco 2023



TAV-in-TAV: coronary obstruction risk!

Ochiai T et al. Risk of Coronary Obstruction Due to Sinus Sequestration in Redo Transcatheter Aortic Valve Replacement JACC Intv 2020;13:2617-27

• Placement of a THV within a 
THV will render the 1st THV a 
stent graft, pinning down the 
original leaflets 

• Neoskirt concept



Medtronic SEV – challenging TAV-in-TAV

Ochiai T et al. Risk of Coronary Obstruction Due to Sinus Sequestration in Redo Transcatheter Aortic Valve Replacement JACC Intv 2020;13:2617-27

Forrestal BJ, Risk of Coronary Obstruction and Feasibility of Coronary Access After Repeat Transcatheter Aortic Valve Replacement With the Self-Expanding Evolut Valve: A Computed Tomography 

Simulation Study, Circ Intv 2021



TAV-in-TAV in Asian population – more difficult?

Miyawaki, N, et al Assessing Potential Risks of Future Redo Transcatheter Aortic Valve Replacement in Asian Patients, JACC Asia 2024 



Case example of S3U in 2024

• 76-year-old female (158cm; 50kg; BSA 1.48)

• Severe aortic stenosis with normal LVEF

• Severe proximal RCA calcified stenosis – for 
TAVI

• For future rota PCI if chest pain



CT analysis and MDT

Annulus 

465mm2

SOV 

29mm

STJ 

22mm



TAVI 23mm +2cc “double tap”



TAVI 23mm+2cc double tap result

• Use a smaller THV over expand it (S3U/R)

• ”Lowish” initial implant depth

• Compensated by overfilling THV

• Further confirmed with “double tapping”

Results:

• Guaranteed coronary access and future TAV-
in-TAV



Conclusion

• S3U platform has proven durability.

• Adaptable to a wide variety of annuli including small annuli.

• Multiple multicenter real-world registries on excellent outcomes in small 
annuli patients.

• New tissue technology may provide better EOA and hemodynamics and 
possibility improved durability.

• S3UResilia.

• Short valve frame is very beneficial for future TAV-in-TAV feasibility and 
should be a consideration in patients who will likely require TAV-in-TAV in 
their lifetime management.
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