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Worldwide Clinical Experience
• Over 10,000 patients have been treated with the MitraClip Therapy worldwide.1

– 75% are considered high risk* for mitral valve surgery

– 67% have functional mitral regurgitation (MR)

– 96% Implant Rate

• The use of the MitraClip is supported by a rigorous clinical trial program.1

– 50% are considered high risk* for mitral valve surgery

– 60% have functional MR

1. Data as of July 2013.Source: Abbott Vascular
* Determination of high surgical risk based on: logistic EuroSCORE ≥ 20%, or STS calculated mortality ≥ 12%, or pre-specified high surgical risk co-morbidities specified in EVEREST II High Risk Study protocol.

10.1056/nejmoa1009355 nejm.org 1

The new england 
journal of medicine

Percutaneous Repair or Surgery for Mitral Regurgitation

Ted Feldman, M.D., Elyse Foster, M.D., Donald G. Glower, M.D., Saibal Kar, M.D., Michael J. Rinaldi, M.D.,  
Peter S. Fail, M.D., Richard W. Smalling, M.D., Ph.D., Robert Siegel, M.D., Geoffrey A. Rose, M.D.,  

Eric Engeron, M.D., Catalin Loghin, M.D., Alfredo Trento, M.D., Eric R. Skipper, M.D., Tommy Fudge, M.D.,  
George V. Letsou, M.D., Joseph M. Massaro, Ph.D., and Laura Mauri, M.D., for the EVEREST II Investigators*

A bs tr ac t

From Evanston Hospital, NorthShore 
University Health System, Evanston, IL 
(T. Feldman); University of California at 
San Francisco, San Francisco (E.F.); Duke 
University Medical Center, Durham (D.G.), 
and Sanger Heart and Vascular Institute, 
Carolinas Medical Center, Charlotte 
(M.J.R., G.A.R., E.R.S.) — both in North 
Carolina; the Heart Institute, Cedars–Sinai 
Medical Center, Los Angeles (S.K., R.S., 
A.T.); Terrebonne General Medical Cen-
ter, Houma, LA (P.S.F., E.E., T. Fudge); 
Memorial Hermann Heart and Vascular 
Institute/UT Health, Houston (R.W.S., 
C.L., G.V.L.); and Boston University 
School of Public Health, Harvard Clinical 
Research Institute ( J.M.M.), and Brigham 
and Women’s Hospital, Harvard Clinical 
Research Institute, Harvard Medical 
School (L.M.) — all in Boston. Address re-
print requests to Dr. Feldman at Evanston 
Hospital Cardiology Division–Walgreen 
Bldg., 3rd Fl., 2650 Ridge Ave., Evanston, IL 
60201, or at tfeldman@northshore.org.

* Additional investigators in the Endovas-
cular Valve Edge-to-Edge Repair Study 
(EVEREST) II are listed in the Supplemen-
tary Appendix, available at NEJM.org.

This article (10.1056/NEJMoa1009355) was 
published on April 4, 2011, at NEJM.org.

N Engl J Med 2011.
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Background
Mitral-valve repair can be accomplished with an investigational procedure that in-
volves the percutaneous implantation of a clip that grasps and approximates the 
edges of the mitral leaflets at the origin of the regurgitant jet.

Methods
We randomly assigned 279 patients with moderately severe or severe (grade 3+ or 4+) 
mitral regurgitation in a 2:1 ratio to undergo either percutaneous repair or conven-
tional surgery for repair or replacement of the mitral valve. The primary composite 
end point for efficacy was freedom from death, from surgery for mitral-valve dys-
function, and from grade 3+ or 4+ mitral regurgitation at 12 months. The primary 
safety end point was a composite of major adverse events within 30 days.

Results
At 12 months, the rates of the primary end point for efficacy were 55% in the percu-
taneous-repair group and 73% in the surgery group (P = 0.007). The respective rates 
of the components of the primary end point were as follows: death, 6% in each group; 
surgery for mitral-valve dysfunction, 20% versus 2%; and grade 3+ or 4+ mitral 
regurgitation, 21% versus 20%. Major adverse events occurred in 15% of patients in 
the percutaneous-repair group and 48% of patients in the surgery group at 30 days 
(P<0.001). At 12 months, both groups had improved left ventricular size, New York 
Heart Association functional class, and quality-of-life measures, as compared with 
baseline.

Conclusions
Although percutaneous repair was less effective at reducing mitral regurgitation 
than conventional surgery, the procedure was associated with superior safety and 
similar improvements in clinical outcomes. (Funded by Abbott Vascular; EVEREST II 
ClinicalTrials.gov number, NCT00209274.)

The New England Journal of Medicine 
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de comorbidités que ceux atteints d’IM organique (12). En outre, la récidive d’une IM à distance 

d’une plastie mitrale est plus fréquente après traitement d’une IM fonctionnelle que d’une IM 

organique (13, 14). La comparaison entre le pronostic spontané de l’IM fonctionnelle et les résultats 

de la chirurgie valvulaire mitrale est difficile en raison des nombreux facteurs de confusion 

susceptibles d’avoir un impact pronostique dans cette population particulièrement hétérogène. 

Toutefois, les études comportant des analyses multivariées ou l’utilisation de scores de propension 

n’ont pas montré de bénéfice de la chirurgie mitrale dans l’IM fonctionnelle en termes de survie (13, 

15, 16). Enfin, contrairement aux IM organiques, la plastie mitrale n’a pas fait la preuve de sa 

supériorité de façon convaincante sur le remplacement valvulaire prothétique (17, 18). 

De ce fait, les recommandations envisagent le traitement de l’IM fonctionnelle essentiellement en 

tant que procédure combinée à la revascularisation myocardique par pontage coronaire. Les 

indications de traitement chirurgical isolé de l’IM sont restreintes aux patients réfractaires au 

traitement médical et correspondent à une classe IIb, c’est à dire une circonstance dans laquelle la 

chirurgie « peut être envisagée » (3). 

 

II) Le système de réparation mitrale percutanée MITRACLIP™  

 

a) Principe  

Le principe de cette nouvelle technique est de permettre une réparation mitrale selon une technique 

« bord à bord » (« edge to edge ») (figure 2) par reproduction percutanée de la plastie chirurgicale 

d’Alfieri qui consiste à suturer les 2 feuillets mitraux pour former un double orifice (5, 19). 

Le système MITRACLIP™ permet ainsi la mise en place de clips solidarisant les 2 feuillets mitraux 

en regard des zones régurgitantes qui sont ainsi corrigées.   

 
Figure 2 : représentation schématique d’une réparation mitrale 

selon une technique dite « bord à bord » 

 

b) Description du système MITRACLIP™ 

Le système MITRACLIP™ (figure 3) se compose de 2 éléments principaux qui consistent en : 

- un système de mise en place du clip composé lui-même de 3 parties : le clip proprement dit, 

un manchon orientable et un cathéter de largage, 

- un cathéter guide orientable avec un dilatateur. 

 

Evalve 1999 
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Background
Many patients with severe aortic stenosis and coexisting conditions are not candi-
dates for surgical replacement of the aortic valve. Recently, transcatheter aortic-valve 
implantation (TAVI) has been suggested as a less invasive treatment for high-risk 
patients with aortic stenosis.
Methods
We randomly assigned patients with severe aortic stenosis, whom surgeons considered 
not to be suitable candidates for surgery, to standard therapy (including balloon aortic 
valvuloplasty) or transfemoral transcatheter implantation of a balloon-expandable 
bovine pericardial valve. The primary end point was the rate of death from any cause.
Results
A total of 358 patients with aortic stenosis who were not considered to be suitable can-
didates for surgery underwent randomization at 21 centers (17 in the United States). 
At 1 year, the rate of death from any cause (Kaplan–Meier analysis) was 30.7% with 
TAVI, as compared with 50.7% with standard therapy (hazard ratio with TAVI, 0.55; 
95% confidence interval [CI], 0.40 to 0.74; P<0.001). The rate of the composite end 
point of death from any cause or repeat hospitalization was 42.5% with TAVI as com-
pared with 71.6% with standard therapy (hazard ratio, 0.46; 95% CI, 0.35 to 0.59; 
P<0.001). Among survivors at 1 year, the rate of cardiac symptoms (New York Heart 
Association class III or IV) was lower among patients who had undergone TAVI than 
among those who had received standard therapy (25.2% vs. 58.0%, P<0.001). At 30 days, 
TAVI, as compared with standard therapy, was associated with a higher incidence of 
major strokes (5.0% vs. 1.1%, P = 0.06) and major vascular complications (16.2% vs. 
1.1%, P<0.001). In the year after TAVI, there was no deterioration in the functioning 
of the bioprosthetic valve, as assessed by evidence of stenosis or regurgitation on an 
echocardiogram.
Conclusions
In patients with severe aortic stenosis who were not suitable candidates for surgery, 
TAVI, as compared with standard therapy, significantly reduced the rates of death from 
any cause, the composite end point of death from any cause or repeat hospitalization, 
and cardiac symptoms, despite the higher incidence of major strokes and major vascular 
events. (Funded by Edwards Lifesciences; ClinicalTrials.gov number, NCT00530894.)

The New England Journal of Medicine 
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Background
Mitral-valve repair can be accomplished with an investigational procedure that in-
volves the percutaneous implantation of a clip that grasps and approximates the 
edges of the mitral leaflets at the origin of the regurgitant jet.

Methods
We randomly assigned 279 patients with moderately severe or severe (grade 3+ or 4+) 
mitral regurgitation in a 2:1 ratio to undergo either percutaneous repair or conven-
tional surgery for repair or replacement of the mitral valve. The primary composite 
end point for efficacy was freedom from death, from surgery for mitral-valve dys-
function, and from grade 3+ or 4+ mitral regurgitation at 12 months. The primary 
safety end point was a composite of major adverse events within 30 days.

Results
At 12 months, the rates of the primary end point for efficacy were 55% in the percu-
taneous-repair group and 73% in the surgery group (P = 0.007). The respective rates 
of the components of the primary end point were as follows: death, 6% in each group; 
surgery for mitral-valve dysfunction, 20% versus 2%; and grade 3+ or 4+ mitral 
regurgitation, 21% versus 20%. Major adverse events occurred in 15% of patients in 
the percutaneous-repair group and 48% of patients in the surgery group at 30 days 
(P<0.001). At 12 months, both groups had improved left ventricular size, New York 
Heart Association functional class, and quality-of-life measures, as compared with 
baseline.

Conclusions
Although percutaneous repair was less effective at reducing mitral regurgitation 
than conventional surgery, the procedure was associated with superior safety and 
similar improvements in clinical outcomes. (Funded by Abbott Vascular; EVEREST II 
ClinicalTrials.gov number, NCT00209274.)

The New England Journal of Medicine 
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EVEREST   II  è    279 patients underwent Randomization 

Surgical treatment of mitral reg-
urgitation (MR) is recommended
for patients who are symptomatic
from 3þ or 4þ MR or have evi-
dence of left ventricular dysfunc-
tion or enlargement to avoid
progressive deterioration in car-
diac function (1–3). The dura-
bility of surgicalmitral valve repair
has been studied in several single-

center series (4,5). Although mitral valve regurgitation may
recur within the first 6 months after surgical repair, the grade
of MR as ascertained by routine clinical echocardiography
generally remains stable beyond the first year of follow-up (5).

A novel percutaneous device has been developed to reduce
MR by approximating the 2 leaflets of the valve (MitraClip,
Abbott, Menlo Park, California). This is the first percuta-
neous device for MR to be compared in a randomized trial
to conventional mitral valve surgery. Percutaneous treatment
of MR with the MitraClip device is currently allowed under
CE Mark in Europe and is investigational in the United
States and parts of Asia.

The EVEREST (Endovascular Valve Edge-to-Edge
Repair Study) II randomized trial compared treatment

with the MitraClip device to treatment with surgery for MR
(6,7). At 1 year, rates of death were similar, but the rate and
degree of MR was higher with the percutaneous approach
compared with surgery. Major adverse events at 30 days were
lower overall for percutaneously treated subjects, and certain
patient groups, such as the elderly and subjects lacking
intrinsic leaflet pathology (e.g., with functional MR),
experienced effectiveness of the percutaneous treatment that
was comparable to surgery at 1 year in exploratory analysis.

The EVEREST II randomized trial pre-specified
mandatory clinical and echocardiographic follow-up at
1-year intervals for 5 years in both study arms, and echo-
cardiographic images were reviewed and adjudicated by
a central core laboratory. All randomized subjects reached
eligibility for 4-year follow-up at the time of this report. We
sought to compare the clinical and echocardiographic
durability of percutaneous treatment with surgical treatment
of mitral valve regurgitation at 4 years among patients
enrolled in the EVEREST II randomized trial.

Methods

Patients. The EVEREST II trial is a prospective, multi-
center, randomized, nonblinded evaluation of the MitraClip

Figure 1 Enrollment and Follow-Up in the Intention-to-Treat Group

MR ¼ mitral valve regurgitation.

Abbreviations
and Acronyms

LVEF = left ventricular

ejection fraction

LVIDd = left ventricular

internal diameter diastolic

MR = mitral regurgitation

NYHA = New York Heart

Association

Mauri et al. JACC Vol. 62, No. 4, 2013
The EVEREST II Trial 4-Year Results July 23, 2013:317–28
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respectively; and 2.0 cm2, and 14.7 mm Hg, respectively, at
30-day follow-up. The patient underwent mitral valve
replacement surgery for recurrent MR 61 days after the
index procedure.
Effectiveness endpoint at 4 years. The overall rate of
freedom from death, surgery for mitral valve dysfunction
(other than the assigned treatment in the surgical arm), and
MR 3þ or 4þ was 39.8% in the percutaneous arm versus
53.4% in the surgical arm (p ¼ 0.070) (Table 3).
Severity of mitral regurgitation. The MR severity as
measured by the echocardiography core laboratory is shown

for the percutaneous repair and surgical groups in Figure 2.
Both groups show an immediate reduction in the number
of patients with moderate-to-severe (3þ) and severe (4þ)
MR at discharge. Patients in the surgical group experienced
more MR reduction at discharge and throughout 4-year
follow-up than percutaneous repair group patients. At 12
months and 4 years, the proportions of patients with 3þ or
4þ MR in the percutaneous repair group were 18.8% (28 of
149) and 20.6% (20 of 97), respectively (4 subjects with 3þ
or 4þ MR at year 1 died before year 4; 2 had surgery for
MR; and 7 were observed to have had a reduction in MR to

Figure 3 Continued

(B) Kaplan-Meier estimates of freedom from surgery to treat mitral valve dysfunction at 4 years. In the percutaneous repair arm, any surgery after randomization is considered; in
the surgery arm, only reoperation is considered. Blue lines indicate device group (n ¼ 178); red lines indicate control group (n ¼ 80). CI ¼ confidence interval.

JACC Vol. 62, No. 4, 2013 Mauri et al.
July 23, 2013:317–28 The EVEREST II Trial 4-Year Results
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EVEREST II RCT Subgroup Analyses 

Feldman et al. NEJM, 2011 
* Intention to Treat Cohort 
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MitraClip Therapy 
Broad Spectrum of Experience
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71%

23%

77%

EVEREST II
(Randomized Controlled Trial*)

EVEREST II/REALISM 
(High Risk Cohort^)

ACCESS EU
(Europe**)

• 258 patients
• Device time – 146 minutes
• Implant rate – 89%

• 211 patients
• Device time – 128 minutes
• Implant rate – 95%

= DMR = FMR

• 567 patients
• Device time – 117 minutesꜝ
• Implant rate – 99.6%

* Feldman, T et al. EVEREST II RCT, TCT 2012;
^ Enrolled by February 28, 2010, patients are adjudicated through 1 year
Data on file Abbott Vascular, April 12, 2011
**Schillinger, W. ESC 2012, ACCESS 1-year results 
ꜝmean procedure time

74%

26%

 
Mitraclip :    1)  Indications passées ? 
 

  2)  Indications présentes ? 
 

Dystrophy Functional 

9© 2013 Abbott. All rights reserved. 9-EH-4-2405-01 08-2013 REV D 

MitraClip Therapy 
Broad Spectrum of Experience

29%

71%

23%

77%

EVEREST II
(Randomized Controlled Trial*)

EVEREST II/REALISM 
(High Risk Cohort^)

ACCESS EU
(Europe**)

• 258 patients
• Device time – 146 minutes
• Implant rate – 89%

• 211 patients
• Device time – 128 minutes
• Implant rate – 95%

= DMR = FMR

• 567 patients
• Device time – 117 minutesꜝ
• Implant rate – 99.6%

* Feldman, T et al. EVEREST II RCT, TCT 2012;
^ Enrolled by February 28, 2010, patients are adjudicated through 1 year
Data on file Abbott Vascular, April 12, 2011
**Schillinger, W. ESC 2012, ACCESS 1-year results 
ꜝmean procedure time

74%

26%

9© 2013 Abbott. All rights reserved. 9-EH-4-2405-01 08-2013 REV D 

MitraClip Therapy 
Broad Spectrum of Experience

29%

71%

23%

77%

EVEREST II
(Randomized Controlled Trial*)

EVEREST II/REALISM 
(High Risk Cohort^)

ACCESS EU
(Europe**)

• 258 patients
• Device time – 146 minutes
• Implant rate – 89%

• 211 patients
• Device time – 128 minutes
• Implant rate – 95%

= DMR = FMR

• 567 patients
• Device time – 117 minutesꜝ
• Implant rate – 99.6%

* Feldman, T et al. EVEREST II RCT, TCT 2012;
^ Enrolled by February 28, 2010, patients are adjudicated through 1 year
Data on file Abbott Vascular, April 12, 2011
**Schillinger, W. ESC 2012, ACCESS 1-year results 
ꜝmean procedure time

74%

26%



Commercial                Investigational              Special Access 

MitraClip Therapy  
Current Global Adoption 

FMR 67% 

DMR 22% 

Mixed 11% 

Mitraclip :   2)  Indications présentes ? 



© 2014 Abbott. All rights reserved. AP2939842-OUS Rev. C (08/2014) - 9-EH-4-3874-01 08-2014 REV H 
  

18 
Information contained herein intended for use in EMEA 

*Data as of 31/7/2014.  Source: Abbott Vascular 

Study Population N* 

EVEREST I (Feasibility) Feasibility patients 55 

EVEREST II (Pivotal) Pre-randomized patients 60 

EVEREST II (Pivotal) Non-randomized patients 
(High Risk Study) 

78 
 

EVEREST II (Pivotal) Randomized patients 
(2:1 Clip to Surgery) 

279 
184 Clip 

95 Surgery 

REALISM (Continued Access) Non-randomized patients 899 

Compassionate/Emergency Use Non-randomized patients 66 

ACCESS Europe Phase I Non-randomized patients 567 

ACCESS Europe Phase II Non-randomized patients 286 

Commercial Use Commercial patients 13,738 

Total 15,933 
+95 surgery 

Worldwide Experience in July 2014 Mitraclip :   2)  Indications présentes en Juillet 2014 
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European Patient Profiles Outcomes

Data sources: Apollo System (Procedures database); Case Observation Forms.   June  2013
This includes all submitted and reviewed procedures, including successful and unsuccessful procedures as reported in Apollo.

• More than 80% of patients achieved MR reduction of 2 grades or more
• More than 90% were treated with 1-2 clips
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Importance of the Learning Curve

• The MitraClip learning curve is characterized by1:
– Procedure time reduction: 180min to 55min
– Acute procedural success* from 80% to 92%

• Significant device time reduction is observed across the MitraClip centers of 
excellence

1. Schillinger W et al. Impact of the learning curve on outcomes after percutaneous mitral valve repair with MitraClip and lessons learned after the first 75 consecutive patients? - European Journal of Heart 
Failure Advance Access October 24, 2011 3

2. Data sources: Apollo System; Case Observation Forms.   July 2013. This includes all submitted and reviewed procedures, including successful and unsuccessful procedures as reported in Apollo.

*Acute procedural success: implanted MitraClip device and MR ≤2+
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ESC/EACTS 2012 Guidelines on the 
Management of  Valvular Heart Disease

“The percutaneous mitral clip procedure may be considered in patients with 
symptomatic severe secondary MR despite optimal medical therapy (including 
CRT if indicated), who fulfill the echo criteria of eligibility, are judged inoperable or 
at high surgical risk by a team of cardiologists and cardiac surgeons, and who 
have a life expectancy greater than 1 year (recommendation class IIb, level of 
evidence C).” page 25

“Percutaneous edge-to-edge procedure may be considered in patients with 
symptomatic severe primary MR who fulfill the echo criteria of eligibility, are 
judged inoperable or at high surgical risk by a ‘heart team’, and have a life 
expectancy greater than 1 year (recommendation class IIb, level of evidence C).” 
page 21

Source: http://www.escardio.org/guidelines-surveys/esc-guidelines/Pages/valvular-heart-disease.aspx

Indication for primary MR

Indication for secondary MR

Mitraclip :   2)  Indications présentes ? 
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Echocardiography plays a key role in the assessment of infective endocarditis (IE). It is useful for the diagnosis of endocarditis, the assessment of
the severity of the disease, the prediction of short- and long-term prognosis, the prediction of embolic events, and the follow-up of patients
under specific antibiotic therapy. Echocardiography is also useful for the diagnosis and management of the complications of IE, helping the
physician in decision-making, particularly when a surgical therapy is considered. Finally, intraoperative echocardiography must be performed
in IE to help the surgeon in the assessment and management of patients with IE during surgery. The current ‘recommendations for the practice
of echocardiography in infective endocarditis’ aims to provide both an updated summary concerning the value and limitations of echocardiography in
IE, and clear and simple recommendations for the optimal use of both transthoracic and transoesophageal echocardiography in IE.
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Introduction
Infective endocarditis (IE) is a life-threatening disease still associ-
ated with a high mortality rate.1,2 Several complications may
occur during the course of IE, including embolic events, perivalvu-
lar extension, and valvular destruction causing heart failure. These
main complications are the cause of the persistent high morbidity
and mortality of the disease.3 They are also the main reasons for

* Corresponding author. Tel: þ33 4 91 38 63 79, Email: gilbert.habib@free.fr
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remains uncertain. However, increasing severity is associated with
worse outcome.142

In patients with secondary MR due to non-ischaemic aetiology,
the data regarding the natural history are more limited than in
ischaemic MR.145 A precise analysis is difficult because of the
limited number of series made up of small patient numbers with
many confounding factors. Some studies have shown an independ-
ent association between significant MR and a poor prognosis.

6.2.3 Results of surgery
Surgery for secondary MR remains a challenge. Operative mortality
is higher than in primary MR and the long-term prognosis is worse
due—at least in part—to the more severe comorbidities (Table 7).
In ischaemic MR patients, indications and the preferred surgical
procedure remain controversial, mainly because of the persistence
and high recurrence rate of MR after valve repair and the absence
of evidence that surgery prolongs life.146 Most studies show that
severe ischaemic MR is not usually improved by revascularization
alone, and that persistence of residual MR carries an increased
mortality risk. The impact of valve surgery on survival remains
unclear, since there are no randomized trials and the few observa-
tional studies addressing this issue have too many limitations to
draw definite conclusions.147 Regarding prognosis, most studies
failed to demonstrate improved long-term clinical outcome follow-
ing surgical correction of secondary MR.148,149 The sole rando-
mized trial, comparing CABG vs. CABG + valve repair in
patients with moderate MR, was not designed to analyse the
effect on survival of the addition of repair to CABG. It showed
that the performance of valve repair improved functional class,
EF, and LV diameter in the short-term.150

When surgery is indicated, there is a trend favouring valve repair
using only an undersized, rigid ring annuloplasty, which confers a
low operative risk although it carries a high risk of MR
recurrence.151,152 This surgical technique is also applicable in MR
secondary to cardiomyopathy.153

Numerous preoperative predictors of recurrent secondary MR
after undersized annuloplasty have been identified and are indica-
tive of severe tethering, and associated with a worse prognosis
[LVEDD .65 mm, posterior mitral leaflet angle .458, distal
anterior mitral leaflet angle .258, systolic tenting area
.2.5 cm2, coaptation distance (distance between the annular
plane and the coaptation point) .10 mm, end-systolic interpapil-
lary muscle distance .20 mm, and systolic sphericity index
.0.7].152 The prognostic value of these parameters should,
however, be further validated. After surgery, localized alteration
of geometry and function in the vicinity of papillary muscles is
associated with recurrent MR.

The presence of significant myocardial viability should be taken
into consideration when deciding whether to operate, as it is a
predictor of good outcome after repair combined with bypass
surgery.154

Whether a restrictive annuloplasty might create clinically rele-
vant mitral stenosis (MS) remains unclear.

No randomized study has been performed, comparing repair
against replacement. In the most complex high-risk settings, sur-
vival after repair and replacement is similar. A recent meta-analysis
of retrospective studies suggests better short-term and long-term

survival after repair than after replacement.155 In patients with pre-
operative predictors of increased MR recurrence, as detailed
above, several techniques have been proposed to address subvalv-
ular tethering and may be considered in addition to annulo-
plasty.156 A recent randomized trial reports improved survival
and a significant decrease in major adverse outcomes in patients
requiring revascularization treated with ventricular reshaping.157

In secondary non-ischaemic MR, surgical modalities aimed at LV
reverse remodelling, such as LV reconstruction techniques, have
been disappointing and cannot be recommended.

6.2.4 Percutaneous intervention
Experience from a limited number of patients in the EVEREST trials
and from observational studies suggests that percutaneous
edge-to-edge mitral valve repair is feasible—at low procedural
risk—in patients with secondary MR in the absence of severe
tethering and may provide short-term improvement in functional
condition and LV function.136,137 These findings have to be con-
firmed in larger series with longer follow-up and with a rando-
mized design. Data on coronary sinus annuloplasty are limited
and most initial devices have been withdrawn.158

6.2.5 Indications for intervention
The heterogeneous data regarding secondary MR result in less
evidence-based management than in primary MR (Table 13).

Severe MR should be corrected at the time of bypass surgery.
The indications for isolated mitral valve surgery in symptomatic

patients with severe secondary MR and severely depressed systolic

Table 13 Indications for mitral valve surgery in
chronic secondary mitral regurgitation

Class a Level b

Surgery is indicated in patients with severe
MRc undergoing CABG, and LVEF >30%. I C

Surgery should be considered in patients with
moderate MR undergoing CABG.d IIa C

Surgery should be considered in
symptomatic patients with severe MR, LVEF
<30%, option for revascularization, and
evidence of viability.

IIa C

Surgery may be considered in patients
with severe MR, LVEF >30%, who
remain symptomatic despite optimal
medical management (including CRT if
indicated) and have low comorbidity, when
revascularization is not indicated.

IIb C

CABG ¼ coronary artery bypass grafting; CRT ¼ cardiac resynchronization
therapy; LVEF ¼ left ventricular ejection fraction; MR ¼ mitral regurgitation;
SPAP ¼ systolic pulmonary artery pressure.
aClass of recommendation.
bLevel of evidence.
cThe thresholds for severity (EROA ≥20 mm2; R Vol .30 ml) differ from that of
primary MR and are based on the prognostic value of these thresholds to predict
poor outcome: see Table 5.17
dWhen exercise echocardiography is feasible, the development of dyspnoea and
increased severity of MR associated with pulmonary hypertension are further
incentives to surgery.
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design. Data on coronary sinus annuloplasty are 
limited and most initial devices have been 
withdrawn 

Mitraclip :   2)  Indications présentes ? 



“ Wu, Bolling et al JACC 2005 “ 

Mean EF = 21 % 

hemodynamically significant mitral stenosis does not appear to be
a problem.98 The Endovascular Valve Edge-to-Edge Repair Study
(EVEREST) II99 followed patients with hemodynamically significant
functional and degenerativeMRwho underwent percutaneousmitral
valve clipping.At 1 year, almost two thirdswere free fromdeath,mitral
valve surgery, or MR > 2+. A randomized comparison with conven-
tional surgical repair or replacement is currently under way. It should

be noted that the EVEREST II trial only enrolled patients withMR jets
originating centrally (at A2-P2), and it remains to be determined
whether percutaneous valve repair is broadly applicable to the full an-
atomic spectrum of tethering patterns in ischemic MR. The investiga-
tors of this study observed that anteroposterior annular diameter did
not increase during 12 months of follow-up, suggesting stabilization
by the tissue bridge formed as a result of healing around the
MitraClip device. LV dilatation might also be limited by this tissue
bridge through enhanced ventricular-valvular continuity.99

Percutaneous ring annuloplasty devices take advantage of the ana-
tomic relation of the coronary sinus to the posterior mitral annulus.

Figure 15 Coapsys device. Echocardiographic images obtained before (left) and after (right) insertion of a Coapsys device (arrow).
Note the reduction in LV internal dimension after insertion. Reproduced with permission fromMishra YK, Mittal S, Jaguri P, Trehan N.
Coapsys mitral annuloplasty for chronic functional ischemic MR: 1-year results. Ann Thorac Surg 2006;81:42–6.

Table 1 Echocardiographic predictors of persistent and/or
recurrent MR

Predictor Source

Leaflet deformation indices
Tenting height $ 1.0 cm Magne et al57

Tenting height $ 1.1 cm Calafiore et al94

Tenting area $ 2.5 cm2 Magne et al57

Tenting area $ 1.6 cm2,* Kongsaerepong et al93

Posterior leaflet angle $ 45 Magne et al57

Distal anterior leaflet angle > 25 Lee et al55

Annular size

Mitral annular dimension $ 3.7 cm* Kongsaerepong et al93

MR jet characteristics

Grade > 3.5* Kongsaerepong et al93

Central or complex McGee et al63

LV factors
Systolic sphericity index $ 0.7 Gelsomino et al95

LV end systolic volume $ 145 mL Gelsomino et al95

Restrictive LV diastolic filling pattern Eremiene et al96

*Measurements made by intraoperative transesophageal echocardi-
ography.

Figure 16 Three-dimensional echocardiographic image of the
mitral valve after the insertion of a MitraClip device (insert). A
characteristic double orifice is seen (arrows). Reproduced with
permission from J Am Coll Cardiol.99

Journal of the American Society of Echocardiography
Volume - Number -

Silbiger 9

JASE 2011 Jeffrey J. Silbiger, New York 

Survival Rate Recurrent MR > 20 % 

126 Anuloplasty 

293 OMM 

Propensity score analysis 

4,8 % 

Apport du clip Mitral vu par le chirurgien 
- Sujet Agé ? 

Sophism !!! The surgical difficulties to correct efficiently the FMR does not 
implies that it will be a success for per-cutaneous procedure, it only means 
that this pathology is more complex to treat. 

Mitraclip :   2)  Indications présentes ? 



ACC/AHA Reco. for chronic primary MR 

Recommendations COR LOE 

Transcatheter mitral valve repair may be considered 
for severely symptomatic patients with chronic 
severe primary MR who have a reasonable life 
expectancy but a prohibitive surgical risk because of 
severe comorbidities  

 
IIb 

 
B 

Nishimura et al. 2014 AHA/ACC Guideline for the Management of Patients With Valvular 
Heart Disease. Circulation 2014;129:e521-643 
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Percutaneous Repair or Surgery for Mitral Regurgitation

Ted Feldman, M.D., Elyse Foster, M.D., Donald G. Glower, M.D., Saibal Kar, M.D., Michael J. Rinaldi, M.D.,  
Peter S. Fail, M.D., Richard W. Smalling, M.D., Ph.D., Robert Siegel, M.D., Geoffrey A. Rose, M.D.,  

Eric Engeron, M.D., Catalin Loghin, M.D., Alfredo Trento, M.D., Eric R. Skipper, M.D., Tommy Fudge, M.D.,  
George V. Letsou, M.D., Joseph M. Massaro, Ph.D., and Laura Mauri, M.D., for the EVEREST II Investigators*

A bs tr ac t

From Evanston Hospital, NorthShore 
University Health System, Evanston, IL 
(T. Feldman); University of California at 
San Francisco, San Francisco (E.F.); Duke 
University Medical Center, Durham (D.G.), 
and Sanger Heart and Vascular Institute, 
Carolinas Medical Center, Charlotte 
(M.J.R., G.A.R., E.R.S.) — both in North 
Carolina; the Heart Institute, Cedars–Sinai 
Medical Center, Los Angeles (S.K., R.S., 
A.T.); Terrebonne General Medical Cen-
ter, Houma, LA (P.S.F., E.E., T. Fudge); 
Memorial Hermann Heart and Vascular 
Institute/UT Health, Houston (R.W.S., 
C.L., G.V.L.); and Boston University 
School of Public Health, Harvard Clinical 
Research Institute ( J.M.M.), and Brigham 
and Women’s Hospital, Harvard Clinical 
Research Institute, Harvard Medical 
School (L.M.) — all in Boston. Address re-
print requests to Dr. Feldman at Evanston 
Hospital Cardiology Division–Walgreen 
Bldg., 3rd Fl., 2650 Ridge Ave., Evanston, IL 
60201, or at tfeldman@northshore.org.

* Additional investigators in the Endovas-
cular Valve Edge-to-Edge Repair Study 
(EVEREST) II are listed in the Supplemen-
tary Appendix, available at NEJM.org.

This article (10.1056/NEJMoa1009355) was 
published on April 4, 2011, at NEJM.org.

N Engl J Med 2011.
Copyright © 2011 Massachusetts Medical Society.

Background
Mitral-valve repair can be accomplished with an investigational procedure that in-
volves the percutaneous implantation of a clip that grasps and approximates the 
edges of the mitral leaflets at the origin of the regurgitant jet.

Methods
We randomly assigned 279 patients with moderately severe or severe (grade 3+ or 4+) 
mitral regurgitation in a 2:1 ratio to undergo either percutaneous repair or conven-
tional surgery for repair or replacement of the mitral valve. The primary composite 
end point for efficacy was freedom from death, from surgery for mitral-valve dys-
function, and from grade 3+ or 4+ mitral regurgitation at 12 months. The primary 
safety end point was a composite of major adverse events within 30 days.

Results
At 12 months, the rates of the primary end point for efficacy were 55% in the percu-
taneous-repair group and 73% in the surgery group (P = 0.007). The respective rates 
of the components of the primary end point were as follows: death, 6% in each group; 
surgery for mitral-valve dysfunction, 20% versus 2%; and grade 3+ or 4+ mitral 
regurgitation, 21% versus 20%. Major adverse events occurred in 15% of patients in 
the percutaneous-repair group and 48% of patients in the surgery group at 30 days 
(P<0.001). At 12 months, both groups had improved left ventricular size, New York 
Heart Association functional class, and quality-of-life measures, as compared with 
baseline.

Conclusions
Although percutaneous repair was less effective at reducing mitral regurgitation 
than conventional surgery, the procedure was associated with superior safety and 
similar improvements in clinical outcomes. (Funded by Abbott Vascular; EVEREST II 
ClinicalTrials.gov number, NCT00209274.)

The New England Journal of Medicine 
Downloaded from nejm.org by COME de SAUVEBEUF on April 4, 2011. For personal use only. No other uses without permission. 
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•  1ère	  randomisaEon:	  	  
•  Janvier	  2014	  

•  Au	  09/10/2014:	  	  
–  53	  paEents	  randomisés	  
–  12	  centres	  acEfs	  (randomisé	  ≥	  1	  paEent)	  
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In Mitraclip We trust !!! 
 

BUT 
 

Evaluation ! Evaluation ! Evaluation ! 
 

CONCLUSION: Indications passées, présentes et futures 

 
IM Fonctionelle 

volume de régurgitation > 30 mL/batt 
SOR > 20 mm² 

Classe fonctionnelle NYHA ≥ II 
FEVG entre 15 et 40% 
hospitalisation pour ICC dans les 12 mois  
Traitement médical optimisé de l’ICC 
Non opérable« heart team ». 
Core-Lab (hôpital Bichat) 
 


