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*746 primary MR 
  348 secondary MR  



Open Open Video assisted Video assisted Robotic Robotic Percutaneous Percutaneous 

Options in MR Interventions Options in MR Interventions 



  

Eur Heart J. 2017;38:2739–91 



Interventional 2D/3D echocardiography Interventional 2D/3D echocardiography 







  

Heart. 2016;102(15):1159-67 Ann Thorac Surg 1995;60:1177-86 
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Team effort  Team effort  
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Not to predict « feasibility » Not to predict « feasibility » 

Valve analysis by Echo 
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quality (pliability & fragility) 
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Valve Analysis: a common terminology Valve Analysis: a common terminology 
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Mitral Valve Prolapse Syndrome, 
Billowing, Floppy valve ….. 
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Pathophysiological Triad* 

Etiology 

Lesions 

Dysfunction 

The Cause of  
Valve Disease 

 
 

 
The Result of the  
Disease Process 

 
 
 
 

 
 

The Result of  
the Lesions 

*A.Carpentier:J Thorac Cardiovasc Surg 86 (3):323-37, 1983 



Etiology Lesion Dysfunction 

Echo ++ + +++ 

Surgeon ++ +++ + 



The Functional approach 

Goal of repair: to correct dysfunction 

How to repair: one lesion-one technique 



Echo assessment: Valve  Analysis  
« foundations for performing valve reconstruction » 
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Carpentier’s Classification Carpentier’s Classification 

Based upon 2D Leaflet Motion Based upon 2D Leaflet Motion 



Segmental Analysis Segmental Analysis 



  



3D Surgical View: 2 landmarks 3D Surgical View: 2 landmarks 

LAA 

LAA 
(left) 
LAA 
(left) 

Aortic Valve 

(top) 



2D/3D approach  2D/3D approach  

A systematic 
TEE protocol:   

6 main 2D views 

A systematic 
TEE protocol:   

6 main 2D views 



6 views 6 views 

Monoplane 0° Multiplane 

130°-140° 

45°-60° 



X Plane protocol: the must X Plane protocol: the must 

    45-60°   +90°  135-150°    Bicommissural-Long axis     45-60°   +90°  135-150°    Bicommissural-Long axis 



X Plane for Mitral Valve Analysis 
(A2P2) 

X Plane for Mitral Valve Analysis 
(A2P2) 



X Plane for Mitral Valve Analysis 
(A1P1) 

X Plane for Mitral Valve Analysis 
(A1P1) 



X Plane for Mitral Valve Analysis (A3P3) X Plane for Mitral Valve Analysis (A3P3) 







II P3 II P3 



Commissural prolapse Commissural prolapse 





3D: complex A2P3 prolapse  3D: complex A2P3 prolapse  



Systematic Surgical Valve Analysis Systematic Surgical Valve Analysis 

  



      2D       3D    Surgeon       2D       3D    Surgeon 

 

             

 

 

 

 

 

 

 

The perfect triad to improve our 3D precision 
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Indentation Indentation 

Atrial        Ventricular Atrial        Ventricular 





Spectrum of Degenerative 

MR* 
 

FED FED+ Form Fruste Barlow’s 

Excess of tissue ? 

*A.Carpentier. J Thorac Cardiovasc Surg 1983 



Risk of SAM 

Mihaileanu.S.Circulation 1988;78 (supplI):I78-I84 



Height A2 ≈ Ring size Height A2 ≈ Ring size 

Never undersize in degenerative disease Never undersize in degenerative disease 



Mitro-aortic angle < 130° Mitro-aortic angle < 130° 

  

Mihaileanu.S.Circulation 1988;78 (supplI):I78-I84 



Dreyfus G and al. Ann Thorac Surg 2005;79:127–32 

Echo:40 mm or 21mm/m2 Echo:40 mm or 21mm/m2 

Surg:70 mm Surg:70 mm 

Landmark A3P3 



A1P1 

A2P2 
A3P3 
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The 3 Fundamental Principles  

Restore a large  
surface of coaptation 

 
Preserve or restore  
full leaflet motion 

 
Remodel and  

stabilize the annulus 
*A. Carpentier: JTCS 1983;86(3):323-37 



Large Surface of Coaptation (dist 6-8 mm) Large Surface of Coaptation (dist 6-8 mm) 



  





Systematic suture check with nerve hook 





LAA 



  



  



LAA 



Circumflex injury Circumflex injury 













7% second pump run in a 

meta-analysis of IOE 

in mitral repair 

7% second pump run in a 

meta-analysis of IOE 

in mitral repair 



Mohty et al. Circulation.2001;104:I1-I7 

RR 2.2 

IOE and Reoperation  



Interventional 2D/3D echocardiography Interventional 2D/3D echocardiography 



Eur Heart J. 2017;38:2739–91 



  

(7 mm) 





Clip positioning Clip positioning 





IOE and Valve Reconstruction IOE and Valve Reconstruction 

Pre-pump: a road map 
 

Post pump: a safety net 
 

Barlow: new approach 

  

Pre-pump: a road map 
 

Post pump: a safety net 
 

Barlow: new approach 

  









Mitral Annular Disjunction Mitral Annular Disjunction 



Isolated annuloplasty large ring Isolated annuloplasty large ring 









Good coaptation and no billowing Good coaptation and no billowing 





  

Eur Heart J. 2017;38:2739–91 



  



PM Stretching PM Stretching 

Courtesy of R.Klautz 



  



  



  







Think reconstruction in a team effort  
  

Think reconstruction in a team effort  
  

Conclusion 




