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One and Done



Annular Rupture



Valve Embolization



Optimal MDCT-Sizing of the SAPIEN 3 THV

• Sizing

Systolic/maximum annular area SAPIEN 3 Dimensions (nominal area) 

Oversizing % =                                                 x 100 
nominal SAPIEN 3 area
systolic annular area 



Optimal MDCT-Sizing of the SAPIEN 3 THV

• SAPIEN - Influence of Sizing on the Prevalence of PAR

Inverse proportional relationship of oversizing and occurrence of PAR
• Higher with undersizing
• Less with oversizing
• Low with oversizing >10% (by area)

Willson et al. JACC 2012



Optimal MDCT-Sizing of the SAPIEN 3 THV
• Less oversizing needed SAPIEN 3 vs SAPIEN XT



Optimal MDCT-Sizing of the SAPIEN 3 THV
• PARTNER 2 S3 Intermediate Risk

Blanke et al JACC Cardiovasc Interv. 2017
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Propensity-Matched Comparison | S3 vs. S3 Ultra
Paravalvular Regurgitation



Abdelfatlehet al AJC 168. 2022



Optimal MDCT-Sizing of the SAPIEN 3 THV
• SAPIEN 3 Sizing Chart



Optimal MDCT-Sizing of the SAPIEN 3 THV
• SAPIEN 3 Sizing Chart



Larger or Smaller Size Valve?

Larger Valve

• Lower gradient

• AV block

• Peri-aortic hematoma

• Annular rupture (including septum, AML)

Smaller Valve

• Paravalvular leak

• Malposition or embolization 



Annular Rupture is not Random

Univariate

Predictors Odds Ratio (95%CI) P value

LVOT calcification > moderate 10.92 (3.23-36.91) <0.001

Prosthesis area oversizing ≥ 20% 8.38 (2.67-26.33) <0.001



Consider a oversizing a smaller valve due to 
anatomical factors:

• Annular calcium

– LVOT calcification, porcelain aorta

• Coronary obstruction concerns

– (Narrow root, bulky leaflets, low coronary ostia)

• Narrow STJ

• Anterior mitral leaflet calcification



Over-Sizing of the Smaller SAPIEN 3 THV

• 23mm+2 ml = 5% oversize for area of 
430mm2 (instead of 5% undersize)

• 26mm+3 ml = 9% oversize for area of 
546mm2 (instead of 5% undersize)

• 29mm+4 ml = 9% oversize for area of 
680mm2 (instead of 5% undersize) 



Under-Sizing of the Larger SAPIEN 3 THV

Very roughly underfill the balloon by 5-10% (1 to 2cc)…

• Annular stretch will be reduced 

• THV inflow size will be reduced slightly

• Little effect on symmetry, gradients

• Less risk of annular injury? 

• Reduced durability?



“Tunable” valve strategy 

• Select the larger valve 

• Underfill 5% to <10% (1 to 2cc):

– if oversizing >20% by area

– if high risk for rupture
(eg. LVOT calcification, very elderly, XRT)

• If there is a leak, then add in removed contrast and 
post-dilate



SAPIEN 3
LVOT calcium, oversizing >20% by area

• LVOT calcium • Underfilled 9%

Slightly underexpanded
No leak



SAPIEN X4 Transcatheter Heart Valve System

Low frame height and large 

cells 

▪ Facilitates future coronary 

access 

▪ Enables adjustable sizing 

while maintaining valve 

performance over the 

deployment diameter range

▪ Maintains high radial 

strength cobalt chromium 

balloon-expandable design

RESILIA tissue

▪ Offers enhanced anti-

calcification technology and 

enables dry storage

▪ Maintains bovine pericardial 

leaflets matched for 

thickness and elasticity

Novel frame and leaflet 

design 

Enhanced PET outer skirt

▪ Designed to further minimize 

PVL

▪ Maintains low profile access



RESILIA tissue is bovine pericardial tissue transformed by the addition 

of a novel integrity preservation technology

Glycerolized TissueFree Aldehydes Stable-Capping
Permanently blocks free 

aldehydes 

Glycerolization
Glycerol displaces water 

in the tissue and 

preserves tissue integrity, 

which enables dry storage



SAPIEN X4:  Provides Adjustable Valve Sizing

SAPIEN 3 Ultra

SAPIEN X4

20 mm 23 mm 26 mm 29 mm

3 valve sizes, 16 unique deployment diameters (0.5 mm increments)

4 valve sizes (3 mm increments)

21.5 23.5 A24.5 26.5 27.5 30.0

23 mm
26 mm

29 mm

744 mm2303 mm2





SAPIEN X4 Delivery System
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Commander-like system

▪ Articulation for tracking and 

coaxiality 

On-balloon valve preparation

▪ Enables commissural alignment

▪ Streamlines procedure

Low profile access 

▪ Maintains 14/16F expandable 

sheath compatibility

▪ Enables commissural alignment

▪ Independent control of valve 

orientation

Valve Rotation Control



Commissural Alignment with SAPIEN X4
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1. Standard 3 cusp view 
2.  Align radiopaque marker 

prior to deployment



Bicuspid Registry
n= 150

ALLIANCE Study

ALLIANCE “Native” Trial
n=765

Follow-up (Annually Through 10 years)

SAPIEN X4 Clinical Research Program

VIV
n= 150• Prospective, single arm, multicenter, study

• Severe, aortic stenosis

• Any surgical risk level

• Symptomatic (NYHA ≥2) 

• Trileaflet valve morphology

Primary Endpoint: Non-hierarchical composite of death and stroke at 1 year
Compared to historical control (primarily PARTNER 2 and PARTNER 3)

Key Secondary Endpoints:  
• Favorable outcome per VARC-3 
• Paravalvular regurgitation at 30 days
• New permanent pacemaker implant at 30 days
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Conclusions

• Sizing of balloon expandable valve is “tunable” balancing 
between valve gradient, PVR and annular injury.

• Calcium load likely determines risk of complication 

• Sapien X4 standardizes this adaptive sizing strategy with 
a new frame design


