


MitraClip 



(Maisano. J Am Coll Cardiol 2011;58: 2174–82) 



Edge-‐to-‐edge	  surgical	  mitral	  valve	  repair	  
	  	  	  what	  if	  the	  annuloplasty	  ring	  is	  missed	  ?	  

(De	  Bonis	  Curr	  Op	  Cardiol.	  2014	  30:155-‐160	  -‐	  J	  Thorac	  Cardiovasc	  Surg	  2012;144:1019-‐1026)	  

Without annuloplasty With annuloplasty 



Worldwide Clinical Experience 



(Feldman T, N Engl J Med 2011;364:1395 – 1406) 



(Feldman T, N Engl J Med 2011;364:1395 – 1406) 



  
MitraClip indication  



(Feldman T, N Engl J Med 2011;364:1395 – 1406) 



(Feldman ACC 2014) 



(Feldman ACC 2014) 



(Feldman ACC 2014) 





Temporal Changes in MitraClip 
Indication  



Registries on MitraClip   



Survival of MitraClip vs Controls  
(IN-HF registry 32 centres from ANMCO database) Heart 

failure patients with MR>3+. Propensity-matched analysis  

MitraClip	  treated	  pa;ents	  

Medically	  treated	  paIents	  

(Source:	  CERGAS	  Dr	  Tarricone)	  



Predictors of 1-Yr Mortality  

(Puls Eur Heart  J 2015)  



Need for Rehospitalization  
 

Source: CERGAS (Dr Tarricone) 

Ø  Treated patients: 232 patients enrolled in 2 centres (Milano, Catania). 
Ø  Untreated patients were extracted from the in-hf database from ANMCO. 

Propensity-matched cohorts of MitraClip vs Control  
heart failure patients with FMR>3+ 

 



Timing of Intervention is Key 

(Rudolph V et al. Eur J Heart Fail 2013;15:796-807) 



Global experience > 30000 patients worldwide  



www.escardio.org/guidelines 

ESC/ EACTS Guidelines for the 
 Management of Valvular Heart Disease 

«	  The	  percutaneous	  	  MitraClip	  	  procedure	  	  may	  	  be	  	  
considered	  in	  symptoma7c	  	  pa7ents	  with	  severe	  primary	  
or	  secondary	  MR	  	  despite	  op7mal	  	  medical	  	  therapy,	  who	  	  
fulfil	  	  the	  echo	  criteria	  of	  eligibility,	  are	  judged	  	  
inoperable	  or	  at	  high	  risk	  for	  surgery	  by	  a	  heart	  team,	  
and	  who	  have	  a	  life	  expectancy	  greater	  than	  one	  year	  »	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  (RecommendaIon	  class	  IIb,	  level	  of	  Evidence	  C)	  

 European Heart Journal 2012 - doi:10.1093/eurheartj/ehs109 & 
 European Journal of Cardio-Thoracic Surgery 2012 - doi:

10.1093/ejcts/ezs455). 



ACC/AHA Recommendations for 
chronic primary MR 

Recommenda7ons	   COR	   LOE 

Transcatheter	  mitral	  valve	  repair	  may	  be	  
considered	  for	  severely	  symptoma;c	  pa;ents	  
with	  chronic	  severe	  primary	  MR	  who	  have	  a	  
reasonable	  life	  expectancy	  but	  a	  prohibi;ve	  
surgical	  risk	  because	  of	  severe	  comorbidi;es	  	  

	  
IIb	  

 

B	  

(Nishimura et al. J Am Coll Cardiol 2014 In Press. DOI: 10.1016/j.jacc.
2014.02.537) 



Les Autres Techniques 





Mitral valve 

Tricuspid 
valve 

Coronary 
sinus 

Percutaneous  
Coronary Sinus Annuloplasty 



Chordal Implants 



 The TACT Study  

 (Seeburger. J Am Coll Cardiol 2014;63:914–9) 



Adequate 
(Type B) 

 

Challenging 
(Type C) 

 

Ideal 
(Type A) 

Patient Stratification in Padova  

 Central P2  ètowards P1/P3 Pericommissural 

 Eccentric Jet   +Central jet component 

 Good Coapt.   Marginal Coapt. 

 No LV Dilatation   LV Dilatation 

 No Tethering   Leaflet Tethering 



(Courtesy G Nickenig) 

Coronary Sinus Annuloplasty + Mitraclip 



MitraClip after Annuloplasty Failure 

(Courtesy of KH Kuck) 



Transcatheter	  Mitral	  Valve	  Implanta7on	  in	  
Na7ve	  valves	  (n<100)	  	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Challenges	  	  
Ø Posi;oning	  	  
Ø Fixa;on	  
Ø Paravalvular	  leaks	  	  
Ø Valve	  gradient	  and	  LV	  ouDlow	  track	  obstruc;on	  
Ø Thrombosis	  	  
Ø Durability	  
Ø Feasibility	  of	  reinterven;on	  	  
Ø …….	  
	  





(Courtesy of R Lange)	  

	  	  	  	  Valve	  in	  a	  «	  Docking	  Device	  «  

(Courtesy of  E Grube) (Courtesy of M Butchbinder ) 



Valve in Valve International Registry 

(Dvir TVT 2015). 

Patients undergoing procedures in 94 sites in Europe, North-America, 
Australia, New Zealand, South Africa, South America and the Middle-East 

(n=1,671) 

Transcatheter Mitral implants in failed valves post 
surgery 
(n=437) 

Aortic Valve in Valve 
(n= 1,074) Tricuspid Valve in Valve / 

Valve in Ring (n=156) 



Transcatheter « Valve in Valve » for 
Mitral Bioprosthesis Failure 

Transapical 

Transseptal 



Transcatheter « Valve in a Ring » 

Transapical 

Transseptal 



Aims	  and	  popula7on	  
Redo	  mitral	  surgery:	  high	  risk	  or	  contraindicated 	   	   	  	  	  	  	  Heart	  Team	  

Transcatheter	  Heart	  Valve	  (THV)	  implanta;on	  in	  degenerated	  bioprosthesis	  (MVIVI)	  /	  ring	  
annuloplasty	  (MVIRI)	  may	  be	  considered.	  

Bichat	  hospital:	  37	  pa;ents	  between	  2011-‐2015	  

Variables	   	  	  n=	  37	  

Age	  (yrs)	   61	  ±	  23	  

Male	  Sex	   11	  (30)	  

Chronic	  Lung	  Disease	   10	  (27)	  

≥2	  previous	  cardiac	  surgeries	   8	  (22)	  

Delay	  since	  last	  surgery	  (yrs)	   9	  ±	  5	  

LVEF	  (%)	   56	  ±	  12	  

Atrial	  fibrilla;on	   21	  (57)	  

Systolic	  PAP	  (mmHg)	   56	  ±	  14	  

Euroscore	  I	  (%)	   30	  ±	  24	  	  

Euroscore	  II	  (%)	   15	  ±	  16	  

	  class	  	  II	   	  class	  III	  

	  class	  IV	  

NYHA	  class	  

26 

10 
1 

Bouleti et al, ESC2015 

3 rescue procedures under ECMO 



For	  steno;c	  degenera;on,	  mean	  mitral	  
gradient	  significantly	  decreased	  	  

Immediate	  and	  30-‐day	  Results	  
MR	  grades	  improved	  among	  pa;ents	  with	  
regurgita;on	  failure	  	  

30-‐day	  events	  	   	  	  	  	  	  	  	  	  	  	  30-‐	  day	  survival=	  92% 	  / 	  30-‐day	  event-‐free	  survival	  =	  84%	  

n=17	  n=23	  

Bouleti et al, ESC2015 

 
Procedural success (VARC-2) = 30/37 (81%)  
Failures:  
 1 death (IVC rupture during rescue procedure),  
 1 paraprosthetic leak 3/4, 
 1 conversion to surgery (aorta perforation)  
 4 implantations of a 2nd prosthesis 



Among	  the	  pa;ents	  discharged	  alive,	  7	  died	  during	  a	  mean	  follow-‐up	  of	  30	  months	  
(6	  from	  cardiac	  cause).	  
At	  last	  follow-‐up,	  89%	  of	  survivors	  were	  in	  NYHA	  class	  I	  or	  II.	  

Mid-‐term	  (30	  months)	  results	  

Overall	  30-‐months	  survival	  	  	   Sustained	  good	  func;onal	  results	  

Bouleti et al, ESC2015 



Dvir PCR Valves 2015 

 



MitraClip	  aSer	  Annuloplasty	  Failure	  

(Courtesy of KH Kuck) 



Le Futur 



Heart	  Valve	  Centres	  of	  	  
Excellence	  

•  «	  The	  op;mal	  care	  of	  pa;ents	  with	  complex	  heart	  
valve	  disease	  is	  best	  performed	  in	  centres	  that	  can	  
provide	  all	  available	  op;ons	  for	  diagnosis	  and	  
management,	  including	  the	  exper;se	  for	  complex	  
aor;c	  or	  mitral	  valve	  repair,	  aor;c	  surgery,	  and	  
transcatheter	  therapies.	  »	  

•  This	  has	  led	  to	  the	  development	  of	  Heart	  valve	  
Centres	  of	  Excellence	  	  

	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

(Nishimura et al. J Am Coll Cardiol 2014;63:e57–e185) 



Treatment of   
Valve disease 

SURGEONS 

 CARDIOLOGISTS (General, HF, 
EP, Interventionists) 

Imaging specialists (Echo, CT, MRI) 

Anesthesiologists 

The « Heart Team » 

Other specialists: 
Geriatricians …… 



 PMVR Surgery  
(Repair, Replacement, LVAD, 

Transplantation) 

Patient Selection for Percutaneous  
Mitral Valve Intervention 

Medical Rx 
 

 « Futility > Utility » 
because of extra cardiac 

factors   

The	  «	  Heart	  Team	  »	  



Echocardiography is Key  

(Wunderlich NC, Eur Heart J Cardiovasc Imag 2013;14:935-949) 



 CT for Procedural Planning 



Mul;modality	  Imaging	  for	  	  
Preprocedural	  Planning	  	  

(Courtesy of C. Ruiz) 



Multimodality Imaging for  
Procedural Guidance	  

	  

Linked Live 3DTEE and fluoroscopic images 

49 

Volume location 
of 3D Echo  

Extended imaging training for 
Interventionists  



annuloplasty replacement 

chordal 
replacement 





	  
	  

Percutaneous Tricuspid Valve Repair 



When you do not Know : Randomize ! 



	  Varia;on	  in	  MitraClip	  U;liza;on/	  
	  Health	  Policy	  and	  Reimbursement	  	  



Evolution of Mitral valve Procedures in Germany in  
the Advent of Endovascular Treatment Options 

(Conradi L .Catheterization and cardiovascular Interventions 2015) 

A larger number of patients with MR 
 will be  treated 

 by less invasive surgery or interventional 
cardiology  



2008-Hugo Vanermen 2008-Hugo Vanermen 

     

 « The duty of any valvular surgeon today is no longer to     

correct a mitral valve regurgitation, but to correct a mitral 

valve regurgitation for the rest of the patient’s life »  
 
                                                                A .Carpentier 
 



Merci 


