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Bicuspid AV: 

• a congenital defect affecting 0.5 to 2.0% of 

the global population 

• Heterogeneous cusp and sinus morphology 

• Often asymmetrical leaflet fusion 

• Heavy and asymmetric calcifications 

• Long commissural distance 

 

• Aortic root angulation (transverse aorta) 

• Aortopathy 

• Coarctation of aorta 
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Why is TAVI in Bicuspid AV more complicated? 

Bicuspid AV: type 1 L-R 

Hayashida K,   

Circ Cardiovasc Interv . 2013;6:284 

• Difficulty in sizing 
• Risk of rupture due to uneven 

expansion  
• Long commissure, underexpansion 
     => increased risk of paravalvular  
     leak 
• Risk of coronary obstruction 
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BAV in Chinese Patients Undergoing TAVI 

Jilaihawi H, CCI 2015;85:752  
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Frequency by Decades of Bicuspid, and Tricuspid AV  
in Adults Undergoing SAVR for Severe AS 

 Roberts WC, Circulation. 2005;111:920 

 operatively excised, stenotic aortic valves from 932 patients 
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Sievers Classification 

Type 0 Type 1 Type 2 
0 raphe 1 raphe 2 raphes 

Lateral AP L-R R-N N-L L-R/R-N 
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BAV vs. TAV for TAVI 

Multi-center retrospective data: 

 

• 561 patients with bicuspid AS  

• 4,546 patients with tricuspid AS  

 

=> 546 pairs of patients  after 

propensity score matching 

Yoon SH, JACC 2017;69:2579 
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BAV vs. TAV for TAVI 

Yoon SH, JACC 2017;69:2579 

Baseline data Early outcomes 
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All-cause Mortality after TAVI: 
BAV vs. TAV 

Jilaihawi H, JACC Cardiovasc Imaging 2016;9:1145  
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Complications: Early Generation Device 

Yoon SH, JACC 2017;69:2579 
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Complications: New-generation Device 
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Early- vs. New-generation Valves  
for TAVI in BAV 

International Bicuspid TAVR registry 

between April 2005 and May 2015 

 

 

N=301, 

• Early generation, n=199 

• New-generation, n=102 

Yoon SH, JACC 2016;68:1195 
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Paravalvular Leak  

Yoon SH, JACC 2016;68:1195 
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Complications according to Devices 

Yoon SH, JACC 2016;68:1195 
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Improvement of Devices 

Yoon SH, JACC 2016;68:1195 
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New Classification in TAVI Era 

“Funtional” or “acquired” 

Jilaihawi, H, JACC Img 2016;9:1145 
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TAVI Outcomes according to BAV Types 

Jilaihawi, H, JACC Img 2016;9:1145 
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BEV vs SEV for TAVI in BAV 

 Hayashida K, Circ Cardiovasc Interv. 2013;6:284 

Balloon-expanding valve Self-expanding valve 
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TAVI Outcomes according to Valve 
Types and Pre-procedural CT 

Jilaihawi, H, JACC Img 2016;9:1145 
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Virtual Annulus 
virtual ring formed by the basal attachments of the aortic valve cusps located at 
the base of the crown. 
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CT Images of Biscupid AV 

EHJ 2017;38:1177 

Type 1 BAV Difficult 3D alignment 

in cases of Type 0 
Cusps are longer in 

BAV 



Severance Cardiovascular Hospital, Yonsei University Health System 

How to determine the valve size? 

Tricuspid valve Bicuspid valve 

Image from TCT 2016 presentation, Lars Sondergaard  
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Post-procedural CT 

Image from TCT 2016 presentation, Lars Sondergaard  
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Bicuspid AV: TAV Sizing 

Supra-Annular 

Annular 

4, 8, or 12 mm?? 

Which height to measure??   

Which tool to define the perimeter??   
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Mount Everest 

Presentaton by Nicolo Piazza 
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Bicuspid TAV sizing 
MEDTRONIC CLINICAL DATA ANALYSIS 

• BIDMC core lab measured each patient at the annular and supra-annular levels 

– The annular measurement was based on basal plane perimeter 

– The supra-annular measurement was taken four mm above the annulus using the 

intercommissural long axis and standard ellipse tool with a fixed relationship 

• The indicated TAV size for both measurements was compared and patients were 

categorized into two groups: 

Concordant (n=31) 
Indicated TAV size was the 
same for both annular and 

supra-annular values 

Discordant (n=49) 
Indicated TAV size was the 
different for both annular 
and supra-annular values 
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Bicuspid TAV sizing 
MEDTRONIC CLINICAL DATA ANALYSIS 

Discordant measures were then compared to the TAV size selected for implantation 

and divided into two groups: 

• Annular: the implanted TAV size corresponded to the annular indicated TAV 

• Supra-annular: the implanted TAV size corresponded to the supra-annular 

indicated TAV  

Supra-Annular (11) 

Annular (38) 

Discordant (n=49) Concordant (n=31) 
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Medtronic Clinical Data Analysis 
30-DAY RESULTS - ALL TAVS 
(N=80) 

Clinical results indicate that bicuspid sizing methodology appears to be 

a balance between a risk of PVL and need for multiple valves: 

 

 

 

 

 

 

 

– TAVs corresponding to supra-annular sizing had higher rates of PVL > mild (27.3%) versus 

lower multiple valve use (9.1%) 

– TAVs corresponding to annular sizing showed a greater risk for multiple valve use (23.7%) but 

lower rates of PVL > mild (7.9%) 

– Best PVL and multiple valve performance occurred when both annular and supra-annular 

measurements indicated the same valve size (measurements were concordant) 

PVL > Mild Sizing Method (80) > 1 Valve 

3 (27.3%)  Supra-Annular (11) 1 (9.1%) 

2 (3.3%) Concordant (31) 2 (6.5%) 

3 (7.9%)  Annular (38)  9 (23.7%) 
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Medtronic Clinical Data Analysis 
COREVALVE VS. EVOLUT R TAVS 

– CoreValve TAVs demonstrate a high risk of PVL > mild and use of multiple valves across all 

corresponding measurements 

– Evolut R TAVs show a high risk of PVL > mild only with supra-annular sizing and reduced risk 

of multiple valve use compared to CoreValve across all measurement categories 

PVL > Mild 

Evolut R (15) CoreValve(65) 

1/3 (33.3%) 2/8 (25%) 

0/6 2/25 (8%) 

0/6 3/32 (9.4%) 

Sizing Method (80) 

 Supra-Annular (11) 

Concordant (31) 

 Annular (38)  

> 1 Valve 

CoreValve (65) Evolut R (15) 

1/8 (12.5%) 0/3 

3/25 (12%) 0/6 

8/32 (25%) 1/6 (16.7%) 

Given the reduction in multiple valve use and effective PVL performance 
with the Evolut R System when sizing the TAV to the  annulus, annular sizing 

may be preferential to supra-annular sizing in most bicuspid cases. 
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Sapien Valve Positioning for TAV 

Coplanar view 
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Evolut R: Implantation Depth for TAV 

Node 1 
3-5 mm 6 mm 

Node 0 

Target implant depth is 3 - 5 mm 
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8:2 

Sapien 3  Evolut R 

3 mm 

Target Implantation Depth for BAV 

Slightly higher than in cases of TAV 
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Balloon Sizing Method 
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BAV with Aortopathy 

Class IIa 

• Replacement of the ascending aorta is reasonable in 

patients with a bicuspid aortic valve who are undergoing 

aortic valve surgery because of severe AS or AR if the 

diameter of the ascending aorta is greater than 4.5 cm. 

(Level of Evidence: C) 

 

2014, 2017 ACC/AHA Guidelines 
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• CC : DOE ( NYHA ll)   
 

• 150 cm / 39 Kg / BSA 1.27 m2 

• Comorbidities: None 

 

• Euroscore II:  3.98 % 

• STS score: 3.991 %  

 

F/86  (WGN, #2571096) 
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TTE 

Severe AS (AVA: 0.36 cm2 by C.E.) d/t heavy calcification 

Eccentric AR (Gl) with dilated ascending aorta (41mm) 

 LVEF: 66%, LVEDD/ESD: 41/27 mm 

Concentric LVH (LVMI : 168g/m2) 
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TEE 

Severe AS (AVA : 0.43 cm2 by 2D)  & Mild AR (GI)  

due to heavy calcified aortic valves  
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CT analysis 
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Evolut R 

Annular Perimeter 69.9 mm 
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TAVI 
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Final 
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Post-TAVI TEE 
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Take Home Messages 

• TAVI for Bicuspid AV is challenging because of asymmetric 
annulus morphology, combined severe calcifications, and 
difficulties with CT measurement and implantation imaging 
guidance. 

• However, with technically improved valve devices, device 
success rate is increased and complications are reduced.  

• With new generation devices, there are no significant 
differences in TAVI outcomes between TAV and BAV 

• For safe and successful TAVI in bicuspid AV, detailed review of 
preprocedural imaging studies and planning is essential.   



Thank you  

for your attention! 


