




Figure 1. Anatomy of the aortic valve and root visualized with multi-detector row computed tomography. Panel A shows the 3D volume of the aortic root. 

Panel B reconstructs the aortic root with the demarcation of the different components: aortoventricular junction (AVJ), sinus of Valsalva (SOV) 

and sinotubular junction (STJ), commissures and nadirs of the aortic valve. Panels C, D and E show the sagittal, coronal and double oblique view 

of the aortic root and aortic valve, respectively. 
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Aortic regurgitation = malcoaptation of the cusps 

• intrinsic cusp damage 

 degeneration 

 Congenital (BAV; …..) 

 rheumatic valvular disease 

 infective endocarditis 

 

• aortic root dilation 

 aortic root aneurysm (connective tissue 

disease, Marfan syndrome etc.)  

 aortic dissection  

 aortitis 



Classification of aortic regurgitation 

Type 1 

• normal motion of the cusps and 

malcoaptation due to dilatation of the aortic 

root involving the sinus of Valsalva 

 

Type 2 

• excessive cusp motion with „prolapse“ 

 

Type 3 

• restrictive motion of the cusps 

Combination of different mechanisms should be considered 



Figure 2. Mechanisms of aortic regurgitation as assessed with transesophageal echocardiography. Mid-esophageal long-axis view of the aortic valve. 

(A) Aortic regurgitation type 1 due to aortic root dilation. (B) Aortic regurgitation type 2 due to leaflet prolapse. (C) Aortic regurgitation type 3 due 

to cusp restriction. 

Published in: Madelien V. Regeer; Michel I.M. Versteegh; Nina Ajmone Marsan; Jeroen J. Bax; Victoria Delgado; Expert Review of Cardiovascular Therapy  2016, 14, 75-86. 

DOI: 10.1586/14779072.2016.1109448 

Copyright © 2015 Taylor & Francis 









? 

? 







jet direction  

• central  

 normal cusp mobility 

 aortic root dilatation 

• Eccentric 

 excessive cusp mobility 

 transverse fibrous band 

 prolapsing cusp 

 

Mechanism of aortic regurgitation by 2D TEE 

Boodhwani M, de Kerchove L, Glineur D, et al.  

Repair-oriented classification of aortic insufficiency: impact on surgical 

techniques and clinical outcomes.  

J Thorac Cardiovasc Surg. 2009;137:286–294. 





men women 

AV-junction 31 26 

Sinus of Valsalva 40 36 

Sinutubular junction 36 32 

2D-TEE: maximum values  for aortic root dimensions 

3D TEE and MSCT „better“ (?) 



Figure 4. Flowchart to determine aortic valve reparability. 
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Practical approach for decision making in AR  

and diseases of the ascending aorta 
D. Aicher, H.J. Schaefers 

Isolated aortic valve reconstruction (a: plication; b: triangular 

resection; c: pericardial patch) – normal sinus diameter(<40mm) and 

normal sinutubular junction (<33mm) 

 

Supracommisural replacement of ascending aorta – dilated 

sinutubular junction (>33mm) and normal dimension of sinus 

(<40mm)  

 

Aortic root remodeling (Yacoub) – dilated sinus (>40mm) and 

dilated sinutubular junction (>33mm) 

  

Dilated basal ring (>25mm) additional annuloplasty in all 

reconstruction modalities  

 

Aim of each reconstruction: normalisation of dimensions of Aorta 

adequate configuration of cusps (effective height 10 mm). 

 



Conclusions: Parameters of aortic root dimensions follow a seemingly constant pattern in 

humans of different sizes. Effective height has a constant relationship to root dimensions 

and body size. In AVR, normalisation of eH leads to a high probability of normal or near-

normal aortic valve function. 



effective height left 

geometric height left 

Reconstruction of the Aortic Valve and 

Root, Homburg  

2013 May 15th/16th/17th Case 2 

Prof. Schaefers 

Echocardiographic predictors of successful AV repair 
Intraoperative surgical measurements 



Patient examples 
EchoPac® 


