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Essentials of CT aortic valve assessment 

… suboptimal outcome 



Among others… 
• Erroneous anatomical measurements 

• Measurements on suboptimal or insufficient imaging data 

Essentials of CT aortic valve assessment 

Reason for suboptimal outcome 



Five Essentials of CT aortic valve assessment 

Five Essentials 



1. CT Data Acquisition 

The Basis for Everything 



…Combined assessment of the aortic root and iliofemoral vasculature! 

CT Data Acquisition for TAVI-Planning 

What you want… 
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LC 

RC 

RC 



CT Data Acquisition for TAVI-Planning 

What you need… 





Data acquisition  

Retrospectively ECG-gated CTA 



Data acquisition  

Retrospectively ECG-gated CTA 



Data acquisition  

Retrospectively ECG-gated CTA 

Reconstruction within window of full 
tube current (here diastole) 

Reconstruction outside of  window of 
full tube current (here systole) 



Data acquisition  

Retrospectively ECG-gated CTA 



Data reconstruction 

Full cardiac cycle 

‘cine’, ‘functional’, ‘multiphase’, ‘4D-CT’ 



2. Aortic annulus 

Fundamentals 



Aortic annulus 

Definition 

Blanke et al. EJCTS 2010 



Definition 

Aortic annulus 

NC 

LC 

RC 

RC 



Show you work…….. 

Aortic annulus 

NC 

LC 

RC 

RC 

NC 

LC 



Wrong orientation 

Incorrect Plane 



Incorrect Plane 

Wrong orientation and Too low 



NC 

LC 

RC 

RC 

• Manual segmentation with MPRs 

• “facilitated” segmentation by placing landmark points 

• “semi-automated” segmentation (computer-based algorithms) 

Aortic annulus 

Different approaches 



Blanke, Leipsic Radiology 2013 

Aortic annulus 

Measurements 



3. Annular dynamism 

Changes throughout cardiac cycle 



Annular dynamism 

Changes throughout cardiac cycle 

Blanke et al. JACC Interv. 2012 



Annular dynamism 

Changes throughout cardiac cycle 

Blanke et al. JACC CV Interv. 2012 

N= 112 



4. Oversizing 

Know what this means 

 

 



Blanke et al. JCCT 2014 

Relative oversizing by area [%] = [(nominal prosthesis area/CSA)-1] *100 

Relative oversizing by DA [%] = [(nominal prosthesis diameter/DA)-1] *100 

Relative oversizing by perimeter [%] = [(nominal prosthesis perimeter/P)-1] *100. 

 Relative oversizing by DP [%] = [(nominal prosthesis diameter/DP)-1] *100. 

Relative oversizing by TEE [%] = [(nominal prosthesis perimeter/ TEEAnnulus)-1] *100. 

Oversizing 

Annular geometry 



Oversizing 

Dependency on geometrical measurements 

Blanke et al. JCCT 2014 



Integration of CT 

SAPIEN XT - Area-based sizing  

Vancouver Sizing Guidelines 

Binder et al 2013 JACC 

Willson et al JCCT 2012 



Different Sizing Algorithms for Different Valves 

SAPIEN 3 



Results (2) 
PAR Stratified by % Oversizing by Area 
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Blanke et al. JCCT 2014 

Annulus sizing 

Perimeter 



5. Valve morphology 

Know what this means 

 

 



Bicuspid aortic valves 

Classification 

Adapted from Sievers et al. 2007 



Bicuspid aortic valves 

Type 1 



Bicuspid aortic valves 

‘Many faces of Type 1’    

Spectrum 

Unifying characteristic: Raphe 



Valve anatomy 

Bicuspid 

Stalactite 



Essentials of CT aortic valve assessment 

Thanks for you attention! 


