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•  MR:	  Second	  most	  frequent	  valve	  disease	  requiring	  surgery	  in	  Europe	  

•  Good	  results	  of	  valve	  repair.	  
	  	  
•  Primary	  or	  secondary,	  according	  to	  the	  mechanism	  of	  MR	  

	  

MR	  Percutaneous	  treatment	  



	  
	  

	  
	  
	  
• 	  Severe	  primary	  MR	  	  

•  	  Symptoma4c	  pa?ents	  with	  
	  LVEF	  >30%	  and	  LVESD	  <55	  mm	  	  

• Asymptoma4c	  pa?ents	  with	  	  
	  LV	  dysfunc?on	  	  
	  (LVESD	  ≥45	  mm	  and/or	  LVEF	  ≤60%).	   
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Indications for surgery in Primary MR 

Surgery 
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Indications for surgery in Secondary MR 



Mitral	  valve	  repair	  
What	  is	  the	  futur	  of	  percutaneous	  techniques	  ?	  

Because 50% of patients will not be operated 
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The	  futur	  of	  mitral	  valve	  repair	  could	  be…	  

	  
•  Leaflets	  :	  Edge	  to	  edge	  repair	  

•  Mitral	  valve	  annulus	  repair	  

•  Chordae	  repair	  

•  Percutaneous	  mitral	  valve	  replacement	  

•  Imaging	  
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Which percutaneous treatments for MR ? 

MitraClip 



Principle 

Regurgitant orifice closure 

Regurgitant orifice 



Regurgitant orifice closure 

Regurgitant orifice 

Principle 
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•  Regurgitant orifice closure 

•  And restriction of antero-posterior 
annulus diametre ? 

Just a regurgitant orifice closure ? 



Just a regurgitant orifice closure ? 
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14 cm 7 cm 

Just a regurgitant orifice closure ? 
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Schmidt et al. European Heart Journal – Cardiovascular Imaging (2013) 14, 851–857  
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Septal Lateral Annular Dimensions (AD) 
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Matched N = 

1Y BL 2Y BL 3Y BL 1Y BL 2Y BL 3Y 
124 105 97 124 105 97 

Mean Systolic Septal Lateral AD (cm) 
MitraClip (N=178) 

Systolic Septal Lateral AD Stable  

Mean Diastolic Septal Lateral AD (cm) 
MitraClip (N=178) 

Diastolic Septal Lateral AD Stable  

p = NS for changes from Baseline within groups 

Feldman et al. , NEJM 2011; 364:1395-406 
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Double orifice mitral valve ? 
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Results	  
Evrest 5 years follow up 



Evolution technologique des assistances 
cardiaques jusqu’au cœur artificiel 

Alain CARPENTIER - Christian LATREMOUILLE 
Paris, France 

ESC	  indica?ons	  
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The	  futur	  of	  mitral	  valve	  repair	  could	  be…	  
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•  Imaging	  
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Mitral	  valve	  annulus	  repair	  

•  Indirect annuloplasty (Coronary sinus annuloplasty): 
•  Edwards Monarc   
•  Carillon  
•  Viacor Shape Changing Rods  
•  St. Jude Annulus Reshaping … 

 
•  Direct annuloplasty 

•  Mitralign.  
•  Guided Delivery Anchor-Cinch Plication  
•  QuantumCor RF Annulus Remodeling.  
•  MiCardia variable size ring… 

•  Left ventricle annulplasty 
•  Myocor iCoapsys, Ample PS3 … 
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The Carillon Mitral Contour System  
(Cardiac Dimension, Inc., Kirkland, Washington)  

 
   

•  Implanted	  via	  the	  internal	  jugular	  vein	  
•  9-‐F	  delivery	  catheter	  
•  Ni?nol	  device	  	  
•  Proximal	  and	  distal	  anchor	  connected	  by	  a	  ribbon	  
•  The	  distal	  anchor	  is	  released	  deep	  in	  the	  coronary	  sinus	  	  
•  The	  proximal	  anchor	  resides	  near	  the	  coronary	  sinus	  os?um.	  	  
•  Direct	  tension	  is	  placed	  on	  the	  delivery	  system.	  	  
•  Can	  be	  reposi?oned	  or	  removed.	  
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The Carillon Mitral Contour System  
(Cardiac Dimension, Inc., Kirkland, Washington)  

 
  

•  AMADEUS	  (safety	  and	  efficacy)	  

–  Func?onal	  MR,	  24	  months	  
–  Significant	  reduc?on	  in	  mitral	  annular	  diameter	  
–  Improvement	  in	  func?onal	  class	  and	  quality	  of	  life	  	  

•  TITAN	  	  
–  prospec?ve,	  nonrandomized	  study	  	  
–  Func?onal	  MR,	  12	  months	  
–  53	  pa?ents	  
–  36	  success	  of	  permanent	  device	  implanta?on.	  	  
–  Significant	  benefit	  in	  	  

•  regurgitant	  volume	  and	  effec?ve	  
•  regurgitant	  orifice	  area	  
•  favorable	  changes	  in	  LV	  remodeling	  

–  improvement	  in	  	  
•  6-‐min	  walk	  test,	  
•  Func?onal	  class	  
•  quality	  of	  life	  	  

•  The	  Carillon	  device	  received	  CE	  mark	  approval	  in	  Europe	  in	  2011. 

Schofer et al. Circulation 2009; 120:326–33.  
Siminiak et al. Eur J Heart Fail 2012;14:931–8.  
 

CE mark approval in Europe in 2011 
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The Carillon Mitral Contour System  
(Cardiac Dimension, Inc., Kirkland, Washington)  

 
  •  TITAN	  	  

	  
–  In	  17	  of	  the	  53	  pa?ents,	  the	  device	  could	  	  
not	  be	  permanently	  implanted,	  due	  to	  	  
	  

•  difficulty	  cannula?ng	  the	  coronary	  sinus,	  
•  Ineffec?ve	  reduc?on	  in	  MR,	  
•  or	  compression	  of	  a	  coronary	  artery	  (cx).	  
(17%	  (Amadeus)	  and	  15%	  (TITAN))	  

 

Schofer et al. Circulation 2009; 120:326–33.  
Siminiak et al. Eur J Heart Fail 2012;14:931–8.  
 

CE mark approval in Europe in 2011 
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•  	  Retrograde	  transventricular	  approach	  

–  Mitralign (Mitralign, Inc., Tewks- bury, Massachusetts) 
–  Accucinch	  (Guided	  Delivery	  Systems,	  Santa	  Clara,	  California)	  	  

  
•  	  Transseptal	  atrial	  access: 

–  Valtech	  CardioBand	  system	  (Valtech	  Cardio,	  Or	  Yehuda,	  Israel)	  

–  Cardiac	  Implant’s	  Mitral	  Restric?on	  Ring	  (Cardiac	  Implant	  Solu?ons	  
LLC,	  Jacksonville,	  FL,	  USA) 

 Direct annuloplasty 
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Mitralign (Mitralign, Inc., Tewks- bury, Massachusetts) 

•  Retrograde	  transventricular	  approach	  	  
•  Radiofrequency	  energy	  
•  Pairs	  of	  pledgets	  are	  implanted	  in	  the	  posterior	  mitral	  

annulus	  near	  A1-‐P1	  and	  A3-‐P3	  	  
•  Pledgets	  are	  cinched	  together	  by	  a	  suture	  
•  Reduce	  the	  size	  of	  the	  mitral	  annulus	  
•  Hence	  mitral	  orifice	  area.	   

 Direct annuloplasty, retrograde transventricular approach 
 

Mandinov et al. Interventional Cardiology  
Review 2011;6:170–2.  
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•  	  The	  Accucinch	  System	  
•  (Guided	  Delivery	  Systems,	  Santa	  Clara,	  California)	  	  

•  Retrograde	  transventricular	  approach	  
•  Anchors	  are	  implanted	  beneath	  the	  MV	  in	  the	  

basilar	  LV.	  
•  Anchors	  are	  connected	  by	  a	  ni?nol	  wire	  	  
•  Tethering	  the	  cord	  cinches	  the	  basal	  LV	  and	  mitral	  

annulus	  
•  Accucinch	  System	  also	  causes	  remodeling	  of	  the	  

basal	  
•  por?on	  of	  the	  LV 

 Direct annuloplasty, retrograde transventricular approach 

Mandinov et al. Interventional Cardiology  
Review 2011;6:170–2.  
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•  Valtech	  CardioBand	  System	  	  
	  	  	  	  	  	  (Valtech	  Cardio,	  Or	  Yehuda,	  Israel)	  

•  Delivered	  via	  transseptal	  atrial	  access	  
•  Implanted	  in	  the	  atrial	  side	  of	  the	  mitral	  annulus.	  	  
•  Screw	  anchors	  are	  deployed	  from	  the	  posteromedial	  

commissure	  to	  the	  anterolateral	  commissure	  	  
•  Circumference	  is	  reduced	  by	  controlling	  tension	  on	  the	  

band,	  
•  Thereby	  reducing	  the	  degree	  of	  MR.	  	  
•  Early	  animal	  studies	  demonstrated	  safety	  and	  feasibility	  

in	  the	  device	  
•  Several	  pa?ents	  have	  had	  successful	  percutaneous	  

implants 

Direct annuloplasty. transseptal atrial access 

 

Maisano et al. Eur J Card Thorac 2012;42:524–9. 
Maisano et al. EuroPCR 2014, Paris, France. 



Apport pratique des nouvelles 
techniques d’imagerie en cardiologie 

interventionnelle structurelle 
16/06/15 P.GUERIN 

CHU NANTES 

Apport pratique des nouvelles 
techniques d’imagerie en cardiologie 

interventionnelle structurelle 
16/06/15 P.GUERIN 

CHU NANTES 

The	  futur	  of	  mitral	  valve	  repair	  could	  be…	  

	  
•  Leaflets	  :	  Edge	  to	  edge	  repair	  

•  Mitral	  valve	  annulus	  repair	  

•  Chordae	  repair	  

•  Percutaneous	  mitral	  valve	  replacement	  

•  Imaging	  
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Maisano	  et	  al	  (review).	  Eur	  J	  Cardiothorac	  Surg.	  2012	  Sep;42(3):524-‐9	  

Chordae	  repair	  
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Quid	  of	  percutaneous	  mitral	  valve	  replacement	  ?	  

De Backer et al. Circ Cardiovasc Interv. 2014;7:400-409. 
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Quid	  of	  percutaneous	  mitral	  valve	  replacement	  ?	  

De Backer et al. Circ Cardiovasc Interv. 2014;7:400-409. 

•  Valve positioning (atrial or transaortic way…) 
•  Valve anatomy 
•  Dynamic environment 
•  Device requirements 
•  Hemodynamic performance 
•  Thrombogenicity 
•  Possibility of reoperation 
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Percutaneous	  mitral	  valve	  replacement	  
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•  Leaflets	  :	  Edge	  to	  edge	  repair	  

•  Mitral	  valve	  annulus	  repair	  

•  Chordae	  repair	  

•  Percutaneous	  mitral	  valve	  replacement	  

•  Imaging	  
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•  Limits	  between	  cardiac	  surgery	  and	  
interven?onal	  cardiology	  are	  more	  and	  
more	  unclear	  	  

•  One	  of	  the	  most	  important	  differences	  
between	  interven?onal	  cardiologists	  
and	  cardiac	  surgeons	  is	  the	  view	  of	  the	  
opera?ng	  field	  

•  The	  exposure	  of	  the	  opera?ng	  field	  is	  
fundamental	  and	  enhances	  the	  safety	  
of	  opera?ng	  ac?ons	  and	  renders	  them	  
more	  precise	  and	  safe.	  

	  
•  Imaging	  techniques	  are	  the	  future	  

because	  they	  could	  become	  the	  eyes	  of	  
the	  operator	  	  

Imaging	  
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•  ETT,	  ETO,	  3D.	  

•  Fusion	  d’images	  

–  Fusion	  scanner	  	  

–  Fusion	  IRM	  

–  Fusion	  ETO	  

–  Fusion	  ETO	  3D	  scanner	  ?	  

–  Etc…	  

Imaging	  



"le futur du traitement percutané de la 
valve mitrale"  

 Ce	  qui	  paraît	  certain	  :	  	  
•  nous	  sommes	  sur	  la	  route	  du	  traitement	  percutané	  de	  la	  mitrale	  :	  c’est	  par?	  !	  
•  L’imagerie	  sera	  un	  élément	  clé	  et	  décisif,	  poten?ellement	  limitant.	  

Ce	  qui	  n’est	  pas	  clair	  :	  	  
•  Va	  t’on	  vers	  le	  remplacement	  valvulaire	  mitral	  percutané	  
•  ou	  plutôt	  vers	  la	  répara?on	  comme	  l’ont	  fait	  les	  chirurgiens	  avant	  nous	  ?	  

•  Associa?ons	  de	  gestes	  (Ex	  :	  Mitraclip	  ou	  néo	  cordages	  et	  anneau	  mitral	  ?)	  

	  



Merci	  


