
TAVR for Bicuspid

Ki-Nam LEE, RT

Cardiovascular Center, Anam Hospital

Korea University Medical Center

Seoul, Korea



Bicuspid Aortic Valve (BAV)

Tricuspid Aortic Valve Bicuspid Aortic Valve (Type 0)



Bicuspid Aortic Valve (BAV)

Tricuspid Aortic Valve Bicuspid Aortic Valve (Type 0)



• Congenital anomaly that 0.5% to 2.0% of the general population.

• Adults with a 3:1 male-to-female predominance.

• Calcification process begins at a relatively young age. 

BAV Pathophysiological Characteristics

2020 ACC/AHA Guideline for the Management of Patients With Valvular Heart Disease



Cao, K., and P. Sucosky. "Computational comparison of regional stress and deformation characteristics in tricuspid and bicuspid aortic valve leaflets." 33.3 (2017): e02798.

Asymmetrical BAV leaflet motion

Higher leaflet coaptation point

increase the shear stress through the 
Valve leading to a calcification process

Why AR and AS are occurring in BAV



• Aortic Stenosis, AS

: 12% to 37% of patients developed moderate or Severe

• Aortic Regurgitation, AR

: 13% to 30% of patients developed moderate or Severe

Incidence of AS or AR in BAV

2020 ACC/AHA Guideline for the Management of Patients With Valvular Heart Disease, Meta-analysis of patients with BAV

AVA: 0.9cm2



Effect of Aortic Stenosis on Wall Shear Stress in Bicuspid Aortic Valve

Rodríguez-Palomares, Jose F., et al. "Mechanisms of aortic dilation in patients with bicuspid aortic valve: JACC state-of-the-art review." Journal of the American College of Cardiology 82.5 (2023): 448-464.

Nappi, Francesco, et al. "Patients with bicuspid aortopathy and aortic dilatation." Journal of Clinical Medicine 11.20 (2022): 6002.

≥4.0 m/s

Horizontal Aorta

Aortic aneurysms have been reported in

20% to 40% of patients with BAV.

Aortopathy



All-cause Mortality and Aortopathy

Aortopathy

No Aortopathy

No. at Risk

509

606

302

380

147

192

Yoon et al, EuroPCR 2020

Borger, Michael A., et al. "The American Association for Thoracic Surgery consensus guidelines on bicuspid aortic valve–related aortopathy" Journal of thoracic and cardiovascular surgery 156.2 (2018): 473-480.



Hillebrand, Mathias, et al. "Diagnostic accuracy study of routine echocardiography for bicuspid aortic valve: a retrospective study and meta-analysis." Cardiovascular diagnosis and therapy 7.4 (2017): 367.

Imaging

Tanaka, Ryoichi, et al. "Diagnostic value of cardiac CT in the evaluation of bicuspid aortic stenosis." American Journal of Roentgenology 195.4 (2010): 895-899.

CT Accuracy 98% TTE Accuracy 77.8%



Type 0 Type 1 Type 2

One rapheNo raphe Two raphe

L-R L-N / R-N

Sievers Classification

L-NR-N

Patel, Amisha, and Martin B. Leon. "Transcatheter aortic valve replacement in patients with bicuspid aortic valves." Journal of thoracic disease 10.Suppl 30 (2018): S3568.

14.1 % 84.5% 1.4%



Jilaihawi, Hasan, et al. "A bicuspid aortic valve imaging classification for the TAVR era." JACC: Cardiovascular Imaging 9.10 (2016): 1145-1158.

Current Classification for BAV

1. Elliptical annulus

2. Asymmetrical cusp

3. Bulky calcification on Raphe or Cusp

4. Anomalous Coronary Artery take-off

5. Long commissural distance



Xiong, Tian-Yuan, et al. "Transcatheter aortic valve implantation in patients with bicuspid valve morphology: a roadmap towards standardization." Nature Reviews Cardiology 20.1 (2023): 52-67.



Xiong, Tian-Yuan, et al. "Transcatheter aortic valve implantation in patients with bicuspid valve morphology: a roadmap towards standardization." Nature Reviews Cardiology 20.1 (2023): 52-67.



Yoon, Sung-Han, et al. "Bicuspid aortic valve morphology and outcomes after transcatheter aortic valve replacement." Journal of the American College of Cardiology 76.9 (2020): 1018-1030.
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Modified from Yoon and Makkar, JACC 2020

Procedural and 30-day Outcomes According to 
BAV Phenotype



Mangieri, Antonio, et al. "Balloon versus self-expandable valve for the treatment of bicuspid aortic valve stenosis: insights from the BEAT." Circulation: Cardiovascular Interventions 13.7 (2020): e008714.

higher rate of moderate-severe paravalvular aortic 
regurgitation was observed in the Self-Expandable Valve

although patients treated with balloon-expandable valve had 
a higher rate of annular rupture.



Measurement



Annular sizing in 88 % of the patients

BAVARD sizing strategy

Tchetche et al., Circulation: Cardiovascular Interventions. 2019;12
* ICD : Inter-comissural distance



Balloon Sizing

Liu, Xianbao, et al. "Supra‐annular structure assessment for self‐expanding transcatheter heart valve size selection in patients with bicuspid aortic valve." CCI 91.5 (2018): 986-994.

Sequential balloon aortic valvoplasty was performed in every 2mm increments until 
waist sign occurred with less than mild regurgitation.

Calculated average diameter = 
(final balloon size + perimeter 
derived diameter of annulus) / 2

Z-med 20mm



Balloon Sizing

RCA

RCA

LCA



Balloon Sizing

Balloon behavior

Coronary Obstruction Risk

Calcification Movement

Regurgitation

Pre-Balloon 23mm



Balloon Sizing

Sapien3 26mm -2cc Underfill

Balloon behavior

Coronary Obstruction Risk

Calcification Movement

Regurgitation



Circle method

0mm 3mm 6mm 9mm 12mm

The circle method uses CT scans to project circles at 0, 3, 6, and 9 mm from the annulus to 

interrogate the anatomy for sizing, positioning, and predicting potential complications; these 

circles are equal in diameter to SAPIEN 3/Ultra.

Blackman, Daniel, et al. "Expert consensus on sizing and positioning of SAPIEN 3/ultra in bicuspid aortic valves." Cardiology and therapy 10.2 (2021): 277-288.



Consideration in BAV TAVR

1. The length and extend of Calcification of the raphe and its height

: perforation and reduce valve expansion, recommend relative under sizing

2. Volume and distribution of bulky leaflet calcification

: coronary obstruction or Valsalva rupture and will enhance anchoring valve in 

supra-annular space, favor relative under sizing 

Xiong, Tian-Yuan, et al. "Transcatheter aortic valve implantation in patients with bicuspid valve morphology: a roadmap towards standardization." Nature Reviews Cardiology 20.1 (2023): 52-67.

Relatively passive treatment recommended



Conclusion

• Bicuspid valve anatomy is very complex, so a strategy tailored to the patient 
is needed.

• CT provides insight into procedural risk with TAVR, Careful CT analysis is 
required for the success of the procedure.

• Bicuspid Valve has a lot of young patients, It is essential to consider 
Durability and Valve-in-Valve.



Thank you for your attention
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