


3D TEE data aquisition aortic root 



• three orthogonal  planes simultaneous  
• one plane (to select) 3D surface rendered  
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Aortic „ring“ size 
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Figure 4. A, Three-dimensional arrangement of the aortic root, which contains 3 circular 

“rings,” but with the leaflets suspended within the root in crown-like fashion.  

Piazza N et al. Circ Cardiovasc Interv 2008;1:74-81 

Copyright © American Heart Association 



Rotational and translational movements have to be 
considered for reliable measurements of the aortic root 

Speckle tracking would be ideal for correct 
measurements throughout the cardiac cycle 







‘Hinge-to-hinge’ assessment: three predefined standard views were reconstructed to assess of 

aortic annulus anatomy using multiplanar reformatted images adjusted to the axis of the aortic root.  

Blanke P et al. Eur J Cardiothorac Surg 2010;38:750-758 

© 2010 European Association for Cardio-Thoracic Surgery. Published by Elsevier B.V. All rights 

reserved. 



Cross-Sectional Computed Tomographic Assessment Improves Accuracy of Aortic Annular Sizing for 
Transcatheter Aortic Valve Replacement and Reduces the Incidence of Paravalvular Aortic Regurgitation  
Hasan Jilaihawi, BSc (Hons), MBChB; Mohammad Kashif, MD; Gregory Fontana, MD; Azusa Furugen, MD, PhD; 
Takahiro Shiota, MD; Gerald Friede, BS, MS; Rakhee Makhija, MD; Niraj Doctor, MBBS; Martin B. Leon, MD; Raj 
R. Makkar, MD  
J Am Coll Cardiol. April 03, 2012,59(14):1275-1286 doi:10.1016/j.jacc.2011.11.045  



Visualization in fixed planes:  
• above the valve 



Systole 

Diastole 



Systole 

Diastole 



Systole 

Diastole 



Aortico-mitral coupling throughout the cardiac cycle 

whole cycle 



W. M.; 86 J., severe AS, planning transfemoral TAVI 
Measuring the aortic root from 3D TEE 

Übersicht durch zentrales Scannen, systolisches Bild: 
Planimetrie, ausmessen von vier Diamtern 



W. M.; 86 J., hochgradige symptomatische AS, transfemorale TAVI geplant  

Vermessung der Aortenwurzel aus dem  3D TEE 



W. M.; 86 J., hochgradige symptomatische AS, transfemorale TAVI geplant  

Vermessung der Aortenwurzel aus dem  3D TEE 

Bildorientierung „ausnahmsweise“ am CT orientiert, 
Ansicht vom LVOT und anterior vorne  



W. M.; 86 J., hochgradige symptomatische AS, transfemorale TAVI geplant  

Vermessung der Aortenwurzel aus dem  3D TEE 

Halbautomatisierte CT-Vermessung der Aortenwurzel 3mensio® 



W. M.; 86 J., hochgradige symptomatische AS, transfemorale TAVI geplant  

Vermessung der Aortenwurzel aus dem  3D TEE 

Halbautomatisierte CT-Vermessung der Aortenwurzel 3mensio® 



circle area  = π x (D/2) 2 

Darea = 2 x √circle area/ π  

circle circumference  =  D x π  

Dcirc = circle  circumference / π  
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Vermessung der Aortenwurzel:  
Vergleich zwischen CT und 3D-TEE  
- Vorhersehbarkeit paravalvulärer Lecks (?) 







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). 
 



Echocardiographic predictors of successful AV repair 

56 y, m, asymptomatic AR III 



Surgical examination of the valve 
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Fused cusp in bicuspid aortic valve 



Echocardiographic predictors of successful AV repair 

56 y, m, asymptomatic AR III 

Localization and characterization of aortic valve pathology by 3D TEE 



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 
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Echocardiographic predictors of successful AV repair 

Intraoperative surgical measurements 



Echocardiographic predictors of successful AV repair 

Reconstruction of the Aortic Valve 
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Measurement of the effective height for each aortic valve cusp by 3D TEE 



Echocardiographic predictors of successful AV repair 

Measurement of the effective height for each aortic valve cusp by 3D TEE 

Reconstruction of the Aortic Valve 
and Root, Homburg  
2013 May 15th/16th/17th Case 3 
Prof. Schaefers 

Left coronary cusp measurements not 
possible in 2D echo 



Echocardiographic predictors of successful AV repair 
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Echocardiographic predictors of successful AV repair 
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Postoperative control after repair of aortic valve  



Echocardiographic predictors of successful AV repair 

Reconstruction of the Aortic Valve 
and Root, Homburg  
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Postoperative control after repair of aortic valve  



S. R., 60 y, m; AI III/IV, NYHA I - II 

Bicuspid AV, calcified commissure (raphe) between rigtht and left coronary cusp 



S. R., 60 y, m; AI III/IV, NYHA I - II 

Bicuspid AV, calcified commissure (raphe) between rigtht and left coronary cusp 



S. R., 60 y, m; AI III/IV, NYHA I - II 

Bicuspid AV, calcified commissure (raphe) between rigtht and left coronary cusp 



S. R., 60 y, m; AI III/IV, NYHA I - II 

Bicuspid AV, calcified commissure (raphe) between rigtht and left coronary cusp 

Postoperative no leak no stenosis 



Figure 5. 4D flow MRI of the aortic valve and aorta. Comparison of 4D flow MRI streamlines of the aortic flow in a patient with tricuspid aortic valve (TAV) 

and a patient with bicuspid aortic valve (BAV). Reproduced from Meierhofer et al. [66] with permission from the Oxford University Press. 

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 



Figure 6. Finite element model of the aortic root. This example illustrates how finite element technology can evaluate the effects of personalized external 

aortic root support in a patient with aortic root disease due to Marfan syndrome. From cardiac magnetic resonance at baseline and after implantation of the 

personalized external aortic root support (panel A), the 3-dimensional models of the aortic root were reconstructed (panel B). Finite element analysis was 

applied to evaluate the stress distribution in the aortic wall (panel C). For all panels, left indicates baseline and right indicates post-intervention. Reproduced 

from Singh et al. [63] with permission from Elsevier. 
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