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Controversial Issues 

• Correcting MR in cardiac failure is still 
controversial 

– Aproach 

– Benefit of treating moderate isquemic MR /Cabg 

– Repair/replacement 

• Untill we have  the results of prospective 
randomized trials  clinical decision making is 
based on observational series and anedoctal 
experience 



MITRAL REGURGITATION - CLASSIFICATION 

  ETIOLOGY LESION TYPE MITRAL LEAFLETS 

ANATOMICAL RHEUMATIC 
DEGENERATIVE 
INFECTIOUS 

VALVULAR 
ANNULAR 

ABNORMAL 

GEOMETRICAL ISCHEMIC 
DILATATED 
CARDIOMYOPATHY 

ANNULO-
VENTRICULAR 
DISTORTION 

NORMAL 

HEART FAILURE 
MITRAL REGURGITATION 



FUNCTIONAL CLASSIFICATION OF MITRAL REGURGITATION 

(A. Carpentier) 

• TYPE I: NORMAL LEAFLET MOTION 

• TYPE II: PROLAPSE or RUPTURE 

• TYPE III: RESTRICTED LEAFLET MOTION 

– III a: restriction during DIASTOLE 

– III b: restriction during SYSTOLE 

HEART FAILURE 
MITRAL REGURGITATION 



Carpentier classification 

 



• CHRONIC ISCHEMIA MR: TYPE III b 

– PAPPILARY MUSCLE DISPLACEMENT 

– VALVULAR RESTRICTION  

 

• DILATED CARDIOMYOPATHY: 

– TYPE I (ANNULAR DILATATION) + Type III b 
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  INSUFICIÊNCIA MITRAL 
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FUNCTIONAL CLASSIFICATION OF MITRAL REGURGITATION 

(A. Carpentier) 



Classification 



Ventricular remodeling 

• Chronic regurgitation leads to myocite “dropout” and 
fibrosis 

• If the stage of ventricle remodeling is irrevirsible 
correction of MR may not be benneficial (reverse 
remodeling viability?) 

 



MR MECHANISM  

LV SUBVALVULAR 
ISCHEMIA 

ASSIMETRICAL ANNULAR 
DILATATION 

HEART FAILURE 
PAPPILARY MUSCLE 

DISPLACEMENT 

VENTRICULAR 
REMODELING 
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Current consensus Indications for 
MR surgery 

• ACC guidelines 

 

– Appropriately  cautious generally  supportive 
recommendations for  mv surgery in advanced CHF (M 
Repair os MVR with chordal preservation) 

 

– “even though such a patient is likely to have persistent LV 
disfunction, surgery is likely to improve symptoms  and 

prevent further deterioration of LV function” 



Surgical options 

• No randomized trials 

– MV surgery/ medical therapy severe MR and 
advanced CHF 

– Diferent repair techniques or 
Mvrepair/replacement 

– Cabg / Cabg + MV repair in moderate MR 

– Mv repair versus MV replacent with chordal 
preservation in severe ischemic MR 

• (last  2  running NHLBI) 

 



Surgical Series 

 

 

 

 

 
• Carefully selected patients mortality 1,6% - 5% 

• Modest but statistically  signifficant reverse remodeling 

• Striking improvements in quality of life and NYHA functional class 

• Moderate MR or + recurs 1 year after surgery in as mucha as 35% 



Mecanisms of recurrence of MR 

• Larger tenting area and coapation depth 

• Larger LV volumes and poorer LV function 

– Lee et al 

 

• Tethering of posterior leaflet and poorer 
mobility of anterior leaflet 

• Use of flexible rings rather than rigid  

– Bolling et al 



Results 

• Reverse remoddeling 

– Longer repair durabillity after MVR 

 

• Repair/ replacement risk/benefit 

– Unclear 

• Higher risk of Mv replacement but less failure 

• Mortality benefit of MV surgery versus 
medical therapy in either ischemic and non 
ischemis HF is unclear 

 



MV repair/ medical treatment 

• Wu et al 

• Propensity analisis 126 pts LV<65mm annd Lvef 23%  severe MR and 
advanced HF 

• MV repair not better   but : Period(95-02),  rings, Beta blockers  
sprinolactone  and implantable cardioverter-defib. Were underused in the 
surgical group 



CABG/ Cabg + MV repair 

• Mihaljevic et al 

• Annuloplasty for patients with  moderate to severe MR and CABG 

• Non randomized no echo data on patients cabg alone 

• No data on viability 

• Similar results 1, 5, 10 years  



HEART FAILURE & MR (I) 

• 100 CONSECUTIVE PATIENTS WITH ISCHEMIC MR & HEART FAILURE (III/IV) 

 

• SURGICAL THERAPY: UNDERSIZED ANNULOPLASTY (< 2 SIZES) & CABG 

 

• SEMI-RIGID RING (PHISIORING CARPENTIER) 

 

• INTRAOPERATIVE ECHO: WITHOU RESIDUAL MR 

 

• MITRAL COAPTATION (A2-P2): > 8mm 

Restrictive Mitral Anuloplasty Cures Ischemic Mitral Regurgitation and Heart Failure 

Robert A. E. Dion et al. The Annals of Thoracic Surgery 2008; 85: 430-437 



HEART FAILURE & MR (II) 

• OPERATORY MORTALITY: 8% 

 

• LATE MORTALITY : 18% 

 

• 5-YEARS SURVIVAL: 71% ± 5.1% 

 

• NYHA: 2.9 ± 0.8  → 1.6 ± 0.6 

 

• MR < 2+ : 85% 

 
Restrictive Mitral Anuloplasty Cures Ischemic Mitral Regurgitation and Heart Failure 

Robert A. E. Dion et al. The Annals of Thoracic Surgery 2008; 85: 430-437 

 



HEART FAILURE & MR (III) 

• LVEDD ≤ 65 mm 
– UNDERSIZED ANNULOPLASTY + CABG 

– 5-YEARS SURVIVAL: 80% 

 

• LVEDD > 65 mm: PREDICTOR OF LATE MORTALITY 
– 5-YEARS SURVIVAL : 49% 

– WORST OUTCOMES: ADDITIONAL LV RECONSTRUCTION TECHNIQUES (?)  

Restrictive Mitral Anuloplasty Cures Ischemic Mitral Regurgitation and Heart Failure 

Robert A. E. Dion et al. The Annals of Thoracic Surgery 2008; 85: 430-437 



HEART FAILURE & MR (IV) 

• IF LVEDD ≤ 65 mm: 
– UNDERSIZED ANNULOPLASTY + CABG = DEFINITVE TREATMENT OF ISCHEMIC 

MR AND HEART FAILURE 
 

• IF LVEDD > 65mm: 
– 25%: REVERSE LV REMODELING 
 

• ABSENCE OF REVERSE REMODELING 
– ADVANCED LV DISEASE 
– TREATMENT: 

• LV RECONSTRUCTION 
• EXTERNAL CARDIAC SUPPORT ( CORCAP; ACORN DEVICE) 
     (LVEDD > 65mm e < 80mm )  

 

Restrictive Mitral Anuloplasty Cures Ischemic Mitral Regurgitation and Heart Failure 

Robert A. E. Dion et al. The Annals of Thoracic Surgery 2008; 85: 430-437 



MV repair/ MV repair + corecap 

• ACKER ET AL 

• Acorn device in dilated cardiomyopathy and non ischemic MR 

• 193 pts randomized into MVA and MVA* corecap 
– Corecap more improvement in sphericity index and LV diastolic and 

sistolyc volumes but not in grade of MR 



Aproach to MR in CHF 

 



Favorable candidates for surgery 

 



Surgical techniques 

 



ANNULUS DISTENTION 
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MITRAL RING 
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Assimetric Ring 



Saddle Ring 



Operação de Dor 



UNDERSIZED ANNULOPLASTY (I) 

• UNDERSIZED ANNULOPLASTY + CABG:  
– BEST TREATMENT CHOICE FOR ISCHEMIC MR ASSOCIATED WITH HF 

 

• UNDERSIZED ANNULOPLASTY 
– EFECTIVE > 80% OF PATIENTS 

 

• PROBLEMS: 

– POST-MI SUBVALVULAR GEOMETRICAL REMODELING IS NOT CORRECTED 

– MR IS A VENTRICULAR DISEASE 

– UNIPLANAR ANNULOPLASTY 



UNDERSIZED ANNULOPLASTY(II) 
RESULTS IMPROVEMENT 

• IMPROVE SURVIVAL AND PREVENT RECURRENT MR: 

• 3D RING 

• ACORN DEVICE: 

– REDUCES  “WALL STRESS” 

– IMPROVES LV REMODELING 

 
•  FUTURE CLINICAL BENEFIT OF PRESENT EMERGING TECHNOLOGIES 

 

 



Conclusions 

 

• Issue still very controversial 

• No randomized trials 

• Select better candidates with low operative mortality risk 

• Remember it is a ventricular disease (Dor,Corecap , 
revascularize) 

• Check reversibility of remmodelling 

• Use appropiate surgical techniques 

• Undersize ring  and if LV >65mm restrain the ventricle 

 



LV GEOMETRICAL REMODELING 

• ACUTE ISCHEMIC MR:  
– MULTIPLE  and DISCRETE ( < 5mm ) 

– DIFFICULT DIAGNOSIS AND SURGICAL TREATMENT 

 

• CHRONIC ISCHEMIC MR: 
– 1 / 2 cm CHANGES 

– ANNULAR DILATATION / SUBVALVULAR RESTRICTION 

– EASIER DIAGNOSIS AND SURGICAL TREATMENT 
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INDICATION FOR SURGERY 

• POINTS TO CONSIDER: 

– IMPACT OF CABG IN MR PROGRESSION  

– IMPACT OF CABG – with or without MITRAL REPAIR - IN SURVIVAL  

– ADDED RISK OF MITRAL REPAIR PLUS CABG 

– VALVULAR REPAIR vs. VALVULAR REPLACEMENT 
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THERAPY FOR MAJOR CHRONIC MR 

1. CORONARY DISEASE SEVERITY AND ANATOMY 

 

2.      DEGREE OF MR (>1+ ou 2+) 

   ADVERSE FACTORS TO MITRAL REPAIR 

- MAJOR ANNULAR DILATATION 

- MAJOR RESTRICTION OF BOTH LEAFLETS 

- ECCENTRIC and COMPLEX MR 

 

3.      SEVERITY OF LV SYSTOLIC DYSFUNCTION – difficult evaluation in the 
presence of MR 
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SURGICAL THERAPY 

• OBJECTIVE:  LV GEOMETRICAL PRESERVATION 

 

• GEOMETRICAL RECONSTRUCTION: 

 “UNDERSIZED” ANNULOPLASTY 

 

• VALVULAR REPLACEMENT WITH SUBVALVULAR 
PRESERVATION: BIOPROTHESIS 
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SURGICAL THERAPY 

• 3+ or 4+: MITRAL and CORONARY SURGERY 

• 2+ : MITRAL SURGERY(?) and CORONARY SURGERY 

• 1+ : CORONARY SURGERY ONLY 

EXCEPT IF:  

• PRE-OPERATIVE EPISODES OF SEVERE MR 

• INTRAOPERATIVE ECHO: 
– MAJOR ANNULAR DILATATION 

– MAJOR VALVULAR RESTRICTION 
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SURGICAL THERAPY 

• “UNDERSIZED” ANNULOPLASTY 

• RISK FACTORS: 

– PRE-OP SEVERE MR 

– COMPLEX MR JETS 

– SEVERE LV DYSFUNCTION 

• CLEVELAND CLINIC (2002) 

– POST-ANNULOPLASTY MR: FIRST 6 MONTHS - 28%    ( 3+ a 4+ ) 
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SURGICAL THERAPY 

• INTRAOPERATIVE ECHO: 

– CENTRAL  JET + ANNULAR DILATATION = ANNULOPLASTY RING 

– ECCENTRIC  and  COMPLEX JET + SEVERE RESTRICTION OF BOTH 

LEAFLETS + PAPPILARY MUSCLE DYSFUNCTION (RUPTURED / 

STRETCHED) = VALVULAR REPLACEMENT 

– “ UNDERSIZE” ANNULOPLASTY : allows SAM prevention 

(posterior leaflet pulled and restricted) 
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LEFT VENTRICLE AND MITRAL VALVE 
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ISCHEMIC MITRAL VALVE 
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ISCHEMIC MITRAL VALVE 
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ISCHEMIC MITRAL VALVE 
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PAPPILARY MUSCLE RUPTURE 
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PAPPILARY MUSCLE RUPTURE 
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PAPPILARY MUSCLE RUPTURE 

INSUFICIÊNCIA CARDÍACA 
  INSUFICIÊNCIA MITRAL 

HEART FAILURE 
MITRAL REGURGITATION 


