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Mitral Valve Anatomy 





Mitral Regurgitation 

Simplified Classification 
 

Normal Prolapse Flail Functional MR 



Prevalence 

Moderate-Severe Valvular Disease 

 

Nkomo et al. Lancet 2006;368:1005-11. 



Unoperated MR 

Bach DS et al. JACC 2009;54:860-85. 



Challenges to Percutaneous 

Therapies 
 Complex anatomy 

– Saddle Shaped 

– D-shaped 

 Fixation 

 Sealing 

 Annular-LV chordal interaction 

 Adjacent Structures 

– LCx, CS, AV node, papillary muscles, LVOT 

 Increased afterload/low LVEF 

 Durability 



Devices for addressing MR 

 CS annuloplasty 

– Cardiac Dimension Carillon 

– Cerclage annuloplasty 

– ARTO System 

 Direct Annuloplasty 

– Mitralign Bident 

– GDS Accucinch 

– ReCor (US) 

– Quantum Cor (RF) 

– Valtech Cardioband 

 MitraClip 

 Chordal shortening and 

other 

– Cardiosolutions 

– Mitra-Spacer 

– NeoChord 

– QuantumCore 

– Babic Leaflet Puncture 

 MV replacement 



Maisano F et al. EHJ 2015;36:1651-1659. 



Alfieri Technique 

Mitral Clip 

Maisano et al. JACC 2011;58:2174.  



Mitra Clip 

Anatomic Exclusions 

 MVA < 4 cm2 

 Leaflet Ca++ 

 Severe 

retracted 

posterior leaflet 

 



MitraClip 

EVEREST II 

Mauri L et al. JACC 2013;62:317-28. 



MitraClip  

High Risk Registry 

Glower D et al. JACC 2014;64:172-81. 

 70% Functional MR 







Limits to Alfieri Technique 

EVEREST DATA 

De Bonis et al. Circulation 2014;130 (suppl):s19-S24. 



Carillon Device 

Coronary Sinus Annuloplasty 

Sievert H et al. TCT 2015 



ARTO System 

Rogers, JH et al. JACC Int. 2015;8:1095-104. 



Coronary Sinus 

Relation to LCx 

D. Maselli Circulation 2006;114:377-380 



Valtech Cardioband 

K Kuck TCT 2015 



Artificial Chordae 

Babic Leaflet Puncture 

BabicTCT 2015 



Goldstein D et al.  NEJM 2015  



Mitral Valve Replacement 

Access Routes 

Preston-Maher, GL et al. Cardiovascular Bioengineering and Tech 2015;6:174-184.  



Mitral Valve Replacement 

Transatrial access 



Fortis 

Altisent AJ et al. JACC Int. 2015;8:994-5.  



Tiara 

Cheung A et al. JACC 2014;64:1814-9. 



Cheung A. TCT 2015 



CardiAQ  FIM 4 cases 

Sondergaard L et al. Circ Cardiovasc Interv 2015;8:e002135. 



Tendyne 

 D-shaped self-expanding 

nitinol frame 

 Porcine Tri-leaflet valve 

 Tether to LV apex 

 TA access 

 Repositionable and 

retrievable 

 No pacing needed 

 
Moat N TCT 2015 





TMV implants in humans 

Device CardiAQ Tiara FORTIS Tendyne Twelve 

Manufacturer Edwards Neovasc Edwards Abbott Medtronic 

Access TA/TV TA TA TA TA 

Nitinol frame + + + + + 

Bovine Pericardial + + + + + 

Trileaflet valve + + + + + 

Symmetric leaflets + - + + + 

Assymetric frame - + + + - 

Seal Pericardial Pericardial Fabric Pericardial Pericardial 



TMVI Anatomic Compatability 

 
Device 

 

CardiAQ Tiara FORTIS Tendyne Twelve 

Required for Fixation: 

Posterior leaflet - - + - - 

Posterior ridge - + - - - 

Anterior leaflet - - + - - 

Suitable for: 

 

Functional MR + + + + + 

Degenerative +/- +/- - + + 



Summary 

 Established Technologies 

– Mitral Clip 

– Coronary Sinus Annuloplasty 

 Emerging Advances 

– Replacement 

– Mitral Repair 

• Chordal 

• Annular 

 Anticoagulation 





TMVI Fixation 

 
Device 

 

CardiAQ Tiara FORTIS Tendyne Twelve 

Atrial Flange + + + + + 

Apical Tether - - - + - 

Barbs - - - - + 

Clips/Tabs/Paddles + + + - - 

Radial Force - - - - - 


