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Euro Heart Survey
Results:One-year survival

Operated (222 pts)
96.3± 1.3% 

Non-operated (174 pts)
88.2± 2.5% 

P=0.003

Mirabel et al, European Heart J 2007; 28, 1358-1365



Factors associated with the decision not to operate

Euro Heart Survey

Pre-operative variables Multivariate

p

LVEF (per 10% decrease) 0,0002

Aetiology Non-ischaemic 0,0006

Age (per 10-years increase) 0,001

Charlson comorbidity index
(per 1 point increase)

0,004

Degree of MR 0,005

Mirabel et al, European Heart J 2007; 28, 1358-1365



Euro Heart Survey
Conclusions

Treatments tend to be under-used in the 
patients who have the highest risk profile

NEW TECHNOLOGY IN MR COULD HELP?



Transcatheter mitral interventions

• Ballon commissurotomy
• Perivalvular leak closure

• Annular repair
• Leaflet repair
• Transcatheter MVR



Transcatheter Mitral Valve Repair

Minimizing the risks while preserving clinical
efficacy of surgical repair and replacement

Opportunity

Lack of evidence and limited clinical experience

Challenges



1-Leaflet repair: Mitraclip
The Alfieri technique

• CE Mark approval in March 2008 for MITRA-CLIP



Versatility

1-Leaflet repair: Mitraclip

Functional Degenerative



EVEREST trial II



The EVEREST II Randomized Controlled Trial 
of Percutaneous and Surgical Reduction of 

Mitral Regurgitation  
. 

Five-Year Results Stratified by  
Degenerative And Functional Etiologies 

Saibal Kar, MD, FACC 
Cedars-Sinai Medical Center, Los Angeles, CA  USA 

 
On behalf of the EVEREST II Investigators 
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Mitral Regurgitation Grade at 5 Years 

N=85 N=34 N=21 N=7 

p<0.005 p<0.005 p<0.05 p=0.82 

N = survivors with paired data; p-values for descriptive purposes only 

81% 100% 86% 86% 

MitraClip 
(N=130) 

Surgery  
(N=62) 

MitraClip 
(N=48) 

Surgery  
(N=18) 
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NYHA Functional Class at 5 Years 

N=85 N=36 N=21 N=6 

p<0.005 p<0.005 p<0.05 p=0.68 

N = survivors with paired data; p-values for descriptive purposes only 

95% 97% 76% 100% 

MitraClip 
(N=130) 

Surgery  
(N=62) 

MitraClip 
(N=48) 

Surgery  
(N=18) 
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Changing demographics



Guidelines on the management of valvular heart

disease (version 2012)

The Joint Task Force on the Management of Valvular Heart Disease of the European Society of 

Cardiology (ESC) and the European Association for Cardio-Thoracic Surgery (EACTS)

Authors/Task Force Members: Alec Vahanian (Chairperson) (France), Ottavio Alfieri (Chairperson) (Italy), 

Felicita Andreotti (Italy), Manuel J. Antunes (Portugal), Gonzalo Barón-Esquivias (Spain), Helmut Baumgartner 

(Germany), Michael Andrew Borger (Germany),Thierry P. Carrel (Switzerland), Michele De Bonis (Italy), 

Arturo Evangelista (Spain), Volkmar Falk (Switzerland), Bernard Iung (France), Patrizio Lancellotti (Belgium), 

Luc Pierard (Belgium), Susanna Price (UK), Hans-Joachim Schäfers (Germany), Gerhard Schuler (Germany), 

Janina Stepinska (Poland), Karl Swedberg (Sweden), Johanna Takkenberg (The Netherlands), Ulrich Otto Von 

Oppell (UK), Stephan Windecker (Switzerland), Jose Luis Zamorano (Spain), Marian Zembala (Poland)

ESC Committee for Practice Guidelines (CPG): Jeroen J. Bax (Chairperson) (The Netherlands), Helmut Baumgartner (Germany), Claudio 

Ceconi (Italy), Veronica Dean (France), Christi Deaton (UK), Robert Fagard (Belgium), Christian Funck-Brentano (France), David Hasdai

(Israel), Arno Hoes (The Netherlands), Paulus Kirchhof (United Kingdom), Juhani Knuuti (Finland), Philippe Kolh (Belgium), 

Theresa McDonagh (UK), Cyril Moulin (France), Bogdan A. Popescu (Romania), Željko Reiner (Croatia), Udo Sechtem (Germany),

Per Anton Sirnes (Norway), Michal Tendera (Poland), Adam Torbicki (Poland), Alec Vahanian (France), Stephan Windecker (Switzerland)

Document Reviewers: Bogdan A. Popescu (ESC CPG Review Coordinator) (Romania), Ludwig Von Segesser (EACTS).

Review Coordinator) (Switzerland), Luigi P. Badano (Italy), Matjaž Bunc (Slovenia), Marc J. Claeys (Belgium), Niksa Drinkovic (Croatia), 

Gerasimos Filippatos (Greece), Gilbert Habib (France), A. Pieter Kappetein (The Netherlands), Roland Kassab (Lebanon), Gregory Y.H. Lip

(UK), Neil Moat (UK), Georg Nickenig (Germany), Catherine M. Otto (USA), John Pepper, (UK), Nicolo Piazza (Germany), 

Petronella G. Pieper (The Netherlands), Raphael Rosenhek (Austria), Naltin Shuka (Albania), Ehud Schwammenthal

(Israel), Juerg, Schwitter (Switzerland), Pilar Tornos Mas (Spain), Pedro T.Trindade (Switzerland), Thomas Walther (Germany).

European Heart Journal
doi:10.1093/eurheartj/ehs109



European guidelines

reccommendation

for MitraClip in FMR and DMR 

(IIbC)
Indication

for treating
MR

• Symptomatic patients despite
optimal medical therapy (incl
CRT). Severe MR

High risk or 
inoperable

• The judgement is done by a 
TEAM. Life expectancy should
be longer then 1 year

Anatomical
eligibility

• No guidelines on 
anatomical eligibility
(EVEREST criteria?)





inoperable or high risk pts with DMR 

(IIbB)

Poor value:

•Patient

•Purchaser

•Physician

Optimum

Value

Surgical Risk

Clinical Benefit

Limited

Value ?

Increasing age, comorbidities,LV dysf.

American guidelines recommendation for MitraClip :



• Optimal indications

• Technique is complex

• Incomplete reduction of MR

• Only early results are available
– No MV annulus stabilization

Mitra clip: Limits

1-Leaflet repair: Mitraclip

Feldman T et al., J Am Coll Cardiol 2009;54:686-94



DMR

Surgery remains the gold standard

MitraClip is a palliative therapy for inoperable/high risk pts

FMR

MitraClip is becoming an option in symptomatic patients despite

optimal medical therapy (including CRT). 



2- Leaflets repair
chordal adjustment -V-chordal



3-Leaflets repair
Neochord implantation





Neochord implantation

Pro Con

• Off pump correction of 
prolapse

• Beating heart adjustable of 
chordae

• Minimally invasive 
approach

• Limited applicability
• Apical attachment of the 

neochorda
• Need for annuloplasty??



4-Transcatheter annuloplasty



Coronary sinus remodeling

Transcatheter annuloplasty



Transcatheter annuloplasty

Coronary sinus remodeling



MONARC (Edwards) System



MONARC (Edwards) System

EVOLUTION TRIAL



Carillon Mitral Contour System



Carillon Mitral Contour System

• AMADEUS TRIAL (Am J Cardiol 2009, 565-570)



Carillon Mitral Contour System

• CE approval in Europe

• TITAN trial (Eur J Heart Fail 2012, 14; 931-938)



PTMA (Viacor) Device



PTMA (Viacor) Device

• PTOLEMY trial



CS to MA separation Relation of LCX and CS

Coronary sinus remodeling: Limits
2-Transcatheter annuloplasty



2-Transcatheter annuloplasty

• Limited clinical experience
• Coronary sinus is often superior to 

annulus
• Coronary sinus often overlies LCx artery, 

which can lead to acute MI
• Coronary sinus does not allow for 

complete ring annuloplasty
• Incomplete reduction of MR

Coronary sinus remodeling: Limits



Transcatheter annuloplasty
Direct Annuloplasty

• Mitralign Direct Annuloplasty System





Transcatheter annuloplasty
Direct Annuloplasty

Valtech cardioband





Carillon
Monarc
PTMA



Valtech cardioband



Conclusions
Surgery vs Percutaneous treatment

• Surgical mitral repair can provide excellent results in 
most patients

• Interventional MR repair is a great opportunity for 
expanding current treatment options

• Percutaneous treatment are complex procedure
• We need more data

• Only mitra clip with follow-up



1-Leaflet repair: Mitraclip
The Alfieri technique

• The surgical “edge-to-edge” technique was first
described in early 1990`s (Alfieri)

• Several data are reported in the literature

– Safe, effective, durable

– No occurrence of mitral stenosis

• Facilitates proper leaflet coaptation

– Degenerative - anchor flail / prolapsing leaflets 

– Functional - Coapt tethered leaflets to reduce time 
and force required to close valve

• Creates tissue bridge 



EVEREST Trial: Anatomic elegibility

• Sufficient leaflet tissue for 

mechanical coaptation

• Non-rheumatic/endocarditic 

valve morphology

• Anatomic considerations

– Flail gap <10mm 

– Flail width <15mm

– Mitral Area > 4.0cm

– Coaptation length > 2mm

>2mm
>11mm

<10mm

<15mm

Feldman T et al., J Am Coll Cardiol 2009;54:686-94

1-Leaflet repair: Mitraclip



EVEREST I
Endovascular Valve Edge to Edge Repair Study I



EVEREST cohort follow up



MONARC (Edwards) System

• MONARC – delayed release system of nitinol
and biodegradable specers – slowly dissolved
over 3-6 weeks

• Shortening intended to induce a 
conformational change in the coronary sinus, 
extending to the mitral annulus.


