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Understanding anatomy of aortic 
valve and aortic root

Kendall et al CASE https://doi.org/10.1016/j.case.2022.11.006
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Aortic valve pathology

Aortic stenosis

• Confirmation of severity of AS

• Anatomy and morphology of the 
aortic valve

• Coronary artery ostia height

• Selection of prosthesis size –
annulus sizing

• Selection of procedural access

Aortic regurgitation

• Confirmation of severity of AR

• Anatomy and morphology of the 
aortic valve

• Mechanism of dysfunction



Aortic stenosis - severity

Baumgartner et al. EHJCVI 2017



ABC

A: LVOT 20 mm; AVA 0.98 cm2

B: LVOT 18 mm; AVA 0.75 cm2

C: LVOT 15 mm; AVA 0.54 cm2



Integration of 3D LVOT in continuity equation

Saitoh et al. Am J Cardiol 2012



Anatomical AVA from 3D



Coronary ostia height

Occlusion of coronary ostia by bulky calcified leaflets uncommon but fatal

Masson et al. JACC Intervent 2009



Coronary ostia height

Tamborini et al. 
JACC Imaging 2012



Prosthesis sizing



Prosthesis sizing



Prosthesis sizing

Ng et al. Circulation Cardiovasc Imag 2010
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Ng et al. Circulation Cardiovasc Imag 2010

Compared to MSCT, 3D-TEE 

planimetered annular areas had the 

narrowest limits of agreement and

least bias



Automated algorithms



Automated algorithms
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Automated algorithms

N = 65Podlesnikar et al. Am J Cardiol 2021
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Procedural access

Protection devices
Nietlispach et al. JACC Intervent 2010



Procedural access



Aortic regurgitation



AR severity

European Heart Journal - Cardiovascular Imaging (2022) 23, e171–e232
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AR severity

Ewe et al. Am J Cardiol 2013



AR severity

Ewe et al. Am J Cardiol 2013



AR - Mechanism

• Type 1 Enlargement of the aortic root with normal cusps

• Type 2 Cusp prolapse

• Type 3 Restrictive cusp motion

Le Polain de Waroux et al. Circ 2007



AR - Mechanism

Boodhwani et al. J Thorac Cardiovasc Surg 2009



Type I AR - Mechanism



Type II AR - Mechanism



Type III AR - Mechanism



AR - Mechanism

Regeer et al Expert Rev. Cardiovasc. Ther 2015



Parameters to assess repairability
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Parameters to assess repairability
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Outcome of AV repair based on 
type of lesion

Le Polain de Waroux et al. Circ 2007

N = 121



Intraoperative TEE: determinants of 
recurrent AR

Le Polain de Waroux et al. JACC Cardiovasc Imag 2009



Cusp length in TAVI for AR

Hagendorff et al J Am Coll Cardiol Img 2019;12:2225–44



Technology Overview - JenaValve Trilogy Frame Design with Locator Technology

Rudolph T at EuroPCR 2022
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