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Carpentier’s functional classification of MR  

-In type I, the leaflet motion is normal, and mitral 

regurgitation is a result of mitral annular dilatation.  

 

-In type II, there is leaflet prolapse or excessive motion. 

  

-In type III, there is leaflet restriction or tethering, and 

this type is subclassified further into IIIa (tethering 

during diastole) and IIIb (tethering during systole).  



 Functional 

   (structurally normal valve, 

     annular dilatation associated with LV remodelling) 

 

 Organic 

     (flail 

      prolapse 

      restriction) 
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Pathophysiologic factors and their interactions in 
determining IMR 
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(A) Asymmetric tethering 
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Mechanisms of MR 



 
 2057 pts ( 30% severe MR) 

 MR independent  predictor  of survival 



 

 3078 pts 

 Follow-up 4.5 y 

 Moderate +severe MR → ↑mortality rate in ↓↓EF 









Class I. 

 
 Symptomatic pts with LVEF >30% and ESD <55mm 

(IB). 

 

 Asymptomatic pts with LV dysfunction 

 (ESD >45mm and/or LVEF <=60%) (1C)  

 



Class IIA 
 Asymptomatic pts with preserved LV function and atrial 

fibrillation or pulmonary hypertension (SPAP >50mmHg at 
rest). IIaC 
 

  Pts with severe LV dysfunction (LVEF <30% and/or ESD 
>55mm) refractory to medical therapy with high 
likelihood of durable repair,and low comorbidity. IIaC 
 

 Asymptomatic pts with preserved LV function,high 
likelihood of durable repair,and low risk for surgery.IIbB 
 

 Pts with severe LV dysfunction (LVEF <30% and/or ESD 
>55mm) refractory to medical therapy with low likelihood 
of durable repair,and low comorbidity. IIbC  



44 pts 

40% valvular MR-30% ischemic 

Follow-up: 5 years 



45 pts 

Non-ischemic MR 

Follow-up:6 yrs 



147 pts 

Severe MR-non ischemic  

Conventional  ECHO parameters OR NEW 







 

 

 

 

 

                                                                                                       Comorbidity 

                                                                                                                     ↑FIMR during exercice 

                                                                                                                      LV not severely remodelled 

                                                                                                                     Revascularisation almost complete                  

complete 

Lancellotti, P. et al. Heart 2008;94:1497-1502 



Figure 3. Survival, mitral valve repair versus replacement, with and 

without CABG. 

Thourani V H et al. Circulation 2003;108:298-304 
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Only 4 pts with severe MR 

Mainly in good LVEF 
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Survival After CABG Plus MV Annuloplasty Versus CABG Alone 



 

 

However, after MV repair surgery, published 

data show a rate of recurrence of grade 3 or 4 

MR of 17-20% at 5 yrs 
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Figure 4 Echocardiographic assessment of mitral valve deformation 



147 pts (137 repair) 

< 10% MVR 

Mechanism of MR +LV 

  



75 pts 

Moderate-severe MR 

EF> 25% 

LVEDD<7.0 cm 









Retrospective  analysis  431 pts  

78% MVr  vs 22% MVR 

LVEF <45% 







 Sufficient leaflet tissue for 

mechanical coaptation  

 Non-rheumatic/endocarditic 

valve morphology 

  Anatomic considerations 

› Flail gap <10mm  

› Flail width <15mm 

› Mitral Area > 4.0cm² 

› Coaptation length > 2mm 

 

 

>2mm 
>11mm 

<10mm 

<15mm 
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Investigational Device only in the US; Not available for sale in the US

Catheter-Based Mitral Valve Repair
MitraClip® System
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Clinical Experience

266High Risk & Non High RiskREALISM (Continued Access)

279

184 MitraClip

95 Surgery

Randomized patients

(2:1 MitraClip to Surgery)

EVEREST II (Pivotal)

472European Experience

60Pre-randomizationEVEREST II*

78High Risk RegistryEVEREST II 

nPopulationStudy

1,115 
MitraClip

Total

55Non-randomized EVEREST I (Feasibility)*

Data as of 2/15/2010.

*Percutaneous Mitral Valve Repair Using the Edge-to-Edge Repair: Six months Results of the EVEREST Phase I Clinical trial, JACC 2005;46:2134-2140.

Percutaneous Mitral Repair with the MitraClip System: Safety and Midterm Durability in the Initial EVEREST Cohort, JACC 2009; 54:686-694.
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EVEREST II Randomized Clinical Trial
Study Design

279 Patients enrolled at 37 sites

Randomized 2:1

Echocardiography Core Lab and Clinical Follow-Up: 

Baseline, 30 days, 6 months, 1 year, 18 months, and 

annually through 5 years

Control Group
Surgical Repair or Replacement

N=95

Significant MR (3+-4+)
Specific Anatomical Criteria

Device Group
MitraClip System

N=184
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0 20 40 60 80 100

EVEREST II RCT: Primary Endpoints
Per Protocol Cohort

0 20 40 60

9.6%

Device Group, n=136

Control Group, n=79

57.0%

Met superiority hypothesisMet superiority hypothesis
• Pre-specified margin = 6% 
• Observed difference = 47.4%
• 97.5% LCB = 34.4%

72.4%

87.8%

Control Group, n=74

Device Group, n=134

Met nonMet non--inferiority hypothesisinferiority hypothesis
• Pre-specified margin = 31% 
• Observed difference = 15.4%
• 95% UCB = 25.4%

Safety
Major Adverse Events

30 days

Effectiveness
Clinical Success Rate*

12 months

LCB = lower confidence bound
UCB = upper confidence bound

pSUP <0.0001 pNI =0.0012

* Freedom from the combined outcome of 
death, MV surgery or re-operation for MV 
dysfunction, MR >2+ at 12 months
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 Safety & effectiveness endpoints met

• Safety: MAE rate at 30 days

– MitraClip device patients: 9.6%

– MV surgery patients: 57%

• Effectiveness: Clinical Success Rate at 12 months 

– MitraClip device patients: 72% 

– MV Surgery patients: 88%

 Clinical benefit demonstrated for MitraClip System and MV surgery 
patients through 12 months

– Improved LV function

– Improved NYHA Functional Class

– Improved Quality of Life

 Surgery remains an option after the MitraClip procedure

EVEREST II RCT: Summary
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The MitraClip procedure is an important 
therapeutic option for selected patients 

with significant mitral regurgitation given 
the demonstrated safety, effectiveness 

and clinical benefit. 

EVEREST II RCT: Conclusion



51 pts-high risk 

LVEF <35% 

73 yrs 

At discharge 2/3 pts NYHA II 

or less 












