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CT Assessment for Mitral Valve Procedures 

Spectrum of Implantation/Replacement 



Transcatheter Mitral Valve Implantation (TMVI/TMVR) 

Different devices – Different requirements!  

Blanke et al. JACC Imaging 2015 
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TAVR & TMVI 

Role of Computed Tomography 

2002 
First TAVR by Alain 
Cribier 
in France 

2006 
Regulatory 
approval in 
Europe; 
Start of PARTNER 

2011 
Regulatory 
approval in 
the US 

2014 
PARTNER II S3 Trial 

2008/2009 
First reports of CT for  
TAVR planning 

2014 
First TMVI in Vancouver 
with CT planning 

CT mandated 

1. Device sizing (annulus/landing zone) 
2. Adjacent anatomy (coronary artery orifices) 
3. Access evaluation 
4. Prediction of fluoroscopy angulation 



1. Mitral Annular Geometry 



1. Mitral Annular Geometry 

Mitral annulus: saddle-shaped 3-dimensional configuration  

Jassar et al. ATS 2014 Lee et al. Circulation 2013 Levine et al. Circulation 1989 
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1. Mitral Annular Geometry 

Mitral annulus: saddle-shaped 3-dimensional configuration 

Blanke et al. JCCT 2014, JACC Imaging 2015 
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Mitral annulus: saddle-shaped 3-dimensional configuration 

Blanke et al. JACC Imaging 2015 



1. Mitral Annular Geometry 

Mitral annulus: saddle-shaped 3-dimensional configuration 

Projected area 



1. Mitral Annular Geometry 

D-shaped annulus 
Trigone-to-trigone distance 

Blanke et al. JACC Imaging 2015 



1. Mitral Annular Geometry 

Annular segmentation 

Inter-trigonal distance 

Inter-commissural 
distance 

Perimeter 

Area 

Septal to lateral 
distance 

Blanke et al. JACC Imaging 2015 



1. Mitral Annular Geometry 

Annular segmentation 

Naoum et al. JACC Imaging 2016 [in press] 

  MR patients 

  MVP 
N=24 

FMR 
N=20 

P-
value * 

Mitral annular dimensions       
Absolute value       
    Area – cm2 12.9±2.7c 10.5±2.3b .004 

    TT distance – mm  34.2±3.4c 31.8±2.5c .01 

    SL distance – mm  34.2±4.3c 31.5±3.9c .04 

    IC distance – mm  43.9±5.0c 38.4±4.4 <.001 

        
Value indexed to BSA       
    Area – cm2/m2 7.2±1.5c 5.6±1.3c <.001 

    TT distance – mm/m2 19.1±1.8c 17.0±1.8c <.001 

    SL distance – mm/m2  19.1±2.9c 16.8±2.8c .01 

    IC distance – mm/m2 24.6±3.0c 20.5±2.7 <.001 

        
IC/SL ratio 1.29±0.10a 1.23±0.11c .051 

        



1. Mitral Annular Geometry 

Annular segmentation 

Blanke et al. JACC Imaging 2016  



2. Landing Zone Characterization 



Landing zone differs among mitral pathologies and patients  
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2. Landing Zone Characterization 

MA disjunction 

Blanke et al. JACC Imaging 2015 



2. Landing Zone Characterization 

Mitral annular calcium 



3. Prediction of LVOT Obstruction 



3. Prediction of LVOT obstruction 

Neo-LVOT 

Blanke et al. JACC Imaging 2016  
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Neo-LVOT 

Blanke et al. JACC Imaging 2016 



3. Prediction of LVOT obstruction 

Anatomy & Device Related  

Factors 

Blanke et al. JACC Imaging 2016  



3. Prediction of LVOT obstruction 

Simulation of Device Implantation 
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3. Prediction of LVOT obstruction 

Simulation of Device Implantation 

Blanke et al. JACC Imaging 2016  



4. Prediction of Fluoroscopy Angulation 



4. Prediction of Fluoroscopy Angulation 

Coplanar View to facilitate Coaxial Deployment 

Blanke et al. JCCT 2015 



4. Prediction of Fluoroscopy Angulation 

Asymmetry of the Mitral Annulus 

Blanke et al. JCCT 2014 



4. Prediction of Fluoroscopy Angulation 

Coplanar View to facilitate Coaxial Deployment 

Blanke et al. JACC Imaging 2015, JCCT 2014 



4. Prediction of Fluoroscopy Angulation 

Coronary sinus guide wire as an anatomical landmark 

Blanke et al. JCCT 2015 



5. Access Planning 



5. Access Planning 

Transapical access 



5. Access Planning 

Transapical access 

Courtesy of Dr. Hahn 



5. Access Planning 

Transapical access 

Work in progress 
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Transapical access 

Work in progress 



5. Access Planning 

Transapical access 



Simulation 
2D Annular 

Plane 

 

3D Annular 
Segmentation 

Native annulus 
(saddle or D-

shaped) 

Annuloplasty ring 

Sewing ring 
(bioprosthesis)  

Centroid (geometric 
center) 

Annular trajectory 

Device orientation & 
Implant level 

Orthogonal access  

Anatomical 
dimensions 

Sizing 
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