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TAVR for Bicuspid Aortic Valve Stenosis
Objectives 

•Review Bicuspid Aortic Valve (BAV) anatomy and 
challenges for TAVR

•Discuss latest clinical evidence and outcomes

• Explore future directions and ongoing trials



Bicuspid Aortic Valve (BAV) 
Stenosis- What we know 



Aortic Valve 



Surgically Removed Aortic Valves and their 
Etiology

Ladich E et al. Future Cardiol 2011;7:629-642
Virmani Miami Valves 2022 



Prevalence of BAV in the TAVR Population

Mao Chen. PCR. 2022
Modified June 2025
Kleiman N NY Valves 2025



Bicuspid Aortic Valve (BAV) Anatomy - Sievers

Sievers HH et al. J Thoracic Cardiovasc Surg. 2007



CT Derived Classification 

N Van Mieghem. Mastering Structural Heart 
Disease 2023 

Jilaihawi et al (computed tomography
[CT]-derived) classification



TAVR Challenges in BAV Anatomy 

• 1. Dimensions of the AV complex (Larger) 

• Annulus Area 521±21 mm² vs 463±20 mm²

• Ascending Aorta 36.7±5.4 mm² vs 30.4±3.4 
mm²

• 2. Geometry

• In general circular at the annulus 

• Supra-annular = Elliptical 

• AV complex shape (annulus to leaflets) = 
Nontubular (flared or tapered) in 2/3 of 
patients

Choe Jci Rep 2021

Vincent Circulation 2021



• 3. Heavily Calcification • 4. Calcified raphe 
• Plus Asymmetrical morphology AV complex

• May prevent optimal expansion of THV

• L-R Cusp → Conduction disturbances (Compression force 
contralateral stent frame towards NC) 

TAVR Challenges in BAV Anatomy 

Y Sato, R Virmani CV Path Institute
Mastering Structural Heart Disease 2023



TAVR Challenges in BAV Anatomy 

• 5. Horizontal Aorta 
• Difficulties crossing and positioning of the THV within a 

vertical annulus. 

• Shorter membranous septum length => 
Conduction disorders

• 6. Coronaries
• Coronary anomalies ( L dominance, separate ostia) 

• Coronary ostia close proximity to the commissure (But 
coronary high is similar or higher than TAV)

• 7. Concomitant Aortopathy
• Cannot be addressed by TAVR

Makkar Euro PCR 2024



Clinical Evidence and 
Outcomes



First-in-man TAVR was performed in a 
Bicuspid Aortic Valve – April 16, 2002

57 yo man in 
cardiogenic shock, 
AVA 0.6, EF 15%



Current Evidence on TAVR on Bicuspid AS

Nuyens et al. JACC CVI 2023;16:1682-87

• No large prospective 
studies

• No RCTs – BAV excluded 
from all pivotal RCTs

• No long term follow up
• Bicuspid morphology type 

rarely examined



TAVR in Bicuspid Aortic Valve – Recent Data 
Study / Registry N Population Key Findings Implications

Evolut Low-Risk BAV Substudy 150 Low-risk BAV 30d mortality 0.7%, stroke 1.4%, PVL 
0%, pacemaker 14%

Excellent short-term safety in 
selected BAV

LRT Bicuspid Trial 61 Low-risk BAV 30d mortality 1.6%, stroke 0%, PVL 
3.3%, pacemaker 11.5%

Safe and feasible in selected BAV 
with favorable anatomy

STS/ACC TVT Registry (2023) >20,000 All-risk BAV Comparable mortality to tricuspid; ↓ 
PVL with newer valves, ↑ PPI

Outcomes improving with 
experience and newer devices

TriNetX Registry (2024) ~12,000 Matched TAVR vs SAVR in 
BAV

TAVR associated with 2x ↑ mortality 
and ↑ HF over ~2 years

Suggests SAVR superiority in BAV 
for long-term outcomes

NOTION-2 (2024)
RCT

~90 (26% BAV) Low-risk ≤75 yrs Higher event rate 14.3% events with 
TAVR vs 3.9% SAVR (HR ~3.8, p=0.07)

Trend toward worse outcomes with 
TAVR in BAV; not statistically 
significant

Meta-analysis – Yu et al. (2023) 14,000+ BAV vs tricuspid TAVR No mortality/stroke difference; ↑ PPI, 
↑ AKI in BAV

Acceptable short-term safety, but 
procedural risks slightly higher

Meta-analysis – Zhou et al. 
(2023)

>200,000 Pooled BAV data ↑ 30d mortality (OR 1.23), ↑ stroke 
(OR 1.39), ↓ mortality with new-gen 
valves

New-generation devices improve 
outcomes, but risk persists

Medicare Data (2018–2022) 11,289 BAV patients Lower in-hospital mortality with 
TAVR; but worse long-term 
mortality/stroke

Early advantage, but long-term 
caution in younger BAV patients

Low-risk cohort study (2024) N/A Matched BAV vs SAVR No difference in composite 
(death/stroke/readmission); better 
hemodynamics with TAVR

Suggest TAVR is viable in carefully 
selected low-risk BAV

Durability Study (2023) ~5-year FU BAV vs tricuspid TAVR No significant difference in structural 
valve deterioration or valve failure

TAVR in BAV may have acceptable 
mid-term durability



Comparative data on TAVR vs SAVR in BAV:
A tale of two (STS and TVT) registries

Modified from R Makkar, Euro PCR 2024



Evolut Low Risk Bicuspid Study- 5 Year Results

Forrest JK, et al. JAMA Cardiol, 2021





Impact of Bicuspid Phenotype

Yoon et al JACC 2020



Impact of Bicuspid Phenotype 

Yoon et al JACC 2020

PVL



Notion 2 Trial

• Low –risk pts randomized TAVR vs 
SAVR.  ≤75 years of age with tricuspid
or bicuspid AS

• N = 370 patients, median STS 1.1%

• Overall primary endpoint (death, 
stroke, HFH) @ 1 year: TAVI 10.2% vs. 
SAVR 7.1%, p = 0.3

• TAVR ⬇︎ risk of major bleeding & 
new-onset atrial fibrillation and ⬆︎
risk of non-disabling stroke, PPI& > 
mild PVL 

Jorgensen et al. EHJ 2024;45:3804-14
Courtesy Van Mieghem N. Miami Valves 2025



Notion 2 Trial- Bicuspid Cohort

➢ Tricuspid Cohort

➢ ⇧ Age 71.5

➢ ⇧ Male sex 65%

➢ ⇧ STS PROM 1.2%

➢ ⇧ CAD 14%

➢ ⇩ Systolic annular area < 500 mm2

Jorgensen et al. EHJ 2024;45:3804-14
Courtesy Van Mieghem N. Miami Valves 2025



Notion 2 Trial- Valve Performance

Bicuspid Cohort Tricuspid Cohort

Jorgensen et al. EHJ 2024;45:3804-14
Courtesy Van Mieghem N. Miami Valves 2025



Notion 2 Trial- Primary Endpoint 

Bicuspid Cohort Tricuspid Cohort

Event rate highest in bicuspid TAVR cohort & lowest in bicuspid SAVR cohort
Jorgensen et al. EHJ 2024;45:3804-14

Courtesy Van Mieghem N. Miami Valves 2025



Notion 2 Trial- Death and Stroke

Bicuspid Cohort Tricuspid Cohort

More strokes with TAVR

Jorgensen et al. EHJ 2024;45:3804-14
Courtesy Van Mieghem N. Miami Valves 2025



Jorgensen et al. EHJ 2024;45:3804-14

Notion 2 Trial- Stroke Events in Perspective

Jorgensen et al. EHJ 2024;45:3804-14
Courtesy Van Mieghem N. Miami Valves 2025



Procedural Considerations for 
TAVR in BAV



Patient selection and procedural planning are 
critical !



BAV Morphology Evaluation – Identification of 
High Risk Anatomical Features 

Tarantini – Circulation 2021 



Prosthesis Size Selection 

• Question 1: Is the 
intercommisural area the most 
constraining region?

• Question 2: Do we need to 
adjust sizing algorithms in this 
setting? 

33% 53% 14%

Tube
Sizing base on 

the annulus

Flare
Sizing base on 

the annulus

Taper
Sizing base 
on the ICD



Prosthesis Type Selection 
Composite of death, stroke or HF hospitalization

A definitive recommendation of THF cannot be 
formulated !

A Buono et al. EuroPCR 2024



Tarantini – Circulation 2021 



DASI Simulations 

Simulations and AI-Driven Prediction Based Algorithms

Reduced Order Model 
(ROM) 

Predicts:

1. Frame expansion

2. Displacement of 
surrounding 
tissues

Jilaihawi NY Valves 2025



Aortic View Ventricular View

Paravalvular Leak Risk*

No Gap

Root Rupture Risk PVL Risk

Spilias Miami Valves 2025

Jilaihawi NY Valves 2025

Coronary Obstruction Risk



Lifetime Management 

Dasi LP, ARCH 2023



What comes next ?



NAVIGATE BICUSPID – INVESTIGATOR INITIATED TRIAL

International, multi-center trial to evaluate the effectiveness and safety of 
transcatheter aortic valve intervention (TAVI) compared with surgical aortic valve 

replacement (SAVR) in patients with severe bicuspid aortic valve stenosis



NAVIGATE BICUSPID – INVESTIGATOR INITIATED TRIAL



Patients with severe Bicuspid Aortic Valve stenosis > 50 years old
TAVR and SAVR risk determined by committee 

Permissibility of randomization will determined by the committee 
based on perceived equipoise, taking into account risk assessments 

If risk assessment deemed too disparate, registry still permitted
Key exclusions for randomization: 

Concomitant non coronary cardiovascular disease requiring cardiac surgery; SYNTAX≥32; AoMAX≥45mm*
(May still enter registries)

BELIEVERS trial

TAVR registry

TAVR SAVR

N=525 N=525

N=1050

N=250 N=250

≥20% minorities (cap 80% whites)
≥35% female (cap 65% male)

Planned TAVR type pre-specified
Revascularization plan pre-specified

Surgical plan pre-specified (no AA surgery / concomitant valve)

Randomized cohort

SAVR registry

Confidential



Conclusions 
• BAV stenosis represent a complex anatomic scenario 

• Unique challenges for TAVR

• Patient selection and preprocedural imaging are critical 

• Advances in preprocedural imaging, AI simulations and devices will 
continue to improve outcomes. 

• Lifetime management

• Need of RCT on 
• BAV vs TAV
• BEV vs SEV  
• TAVR vs SAVR



Gracias !


