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Relativity 
C. Escher, 1953 



Secondary or Functional  

MR 
• leaflet and chordae are structurally normal 

• IM secondary to LV enlargement and remodeling  

• tethering (displacement of papillary muscles with 

annular dilation) and reduced closing forces due to 

LV disfunction (reduced contractility and/or 

dysynchrony) 

• idiopathic cardiomyopathy  or coronary artery 

disease (IMR) 



Ischemic MR (IMR) 

• acute ischemia (papillary muscle 

rupture) 

• LV remodeling following MI (functional MR) 

•IMR is MR due to complications of 

coronary artery disease 

15%-20% after MI 

•IMR is NOT the result of organic lesions 

but of incomplete closure of normal leaflets 



Type I Type II Type III 



 



Survival - Stratification by MR 

 



...mortality is related directly to the degree of IMR 

as defined by ERO and RVol 

...IMR quantification provides major information for 

risk stratification and clinical decision making 



 

Survival - Stratification by RVol 



 

Survival - Stratification by ERO 



•RVOL > 30 ml/beat 

•EROA > 20 mm2 

Severe IMR 

• increase of > 13 mm2 EROA during 

exercise echo associated with increase 

the relative risk of death and cardiac 

decompensation 



Surgical Indication IMR 



Surgical Techniques 

• Isolated CABG vs MV surgery and CABG 

• MV replacement 

• undersized MV annuloplasty 

• edge-to-edge repair 

• second order chordal cutting  

• infarct plication 

• papillary muscle embrication 

• papillary muscle sling 

• surgical relocation of the papillary muscles 

• posterior mitral valve restoration 



Operative Mortality 

 

EACTS STS UK Germany 

MV repair 2.1 1.6 2 2 

MV repl. 4.3 6.0 6.1 7.8 

MV repair + CABG 6.8 4.6 8.3 6.5 

MV repl. + CABG 11.4 11.1 11.1 14.5 



Carpentier-Edwards  

Physio Annuloplasty Ring 

Carpentier-Mc Carthy- Adams IMR 

Annuloplasty Ring 

•undersize 2 sizes 

•coaptation > 8 mm 



• LVEDD > 65 mm - LVESD > 50 mm 

• tenting area > 2.5 cm2 

• coaptation distance > 1 cm  

• posterior mitral leaflet angle > 45˚ 

• anterior mitral leaflet angle > 25˚ 

• end-systolic inter-papillary muscle distance > 20 mm 

• systolic sphericity index > 0.7 

Predictors of secondary 

recurrent MR 









•LVEDD < 65 mm 

•LVESD < 51 mm 

Rule # 1 





Performance PLA 



 

•patients with a preoperative PML angle > 45° are at high risk for a 

worse outcome and recurrence of MR 

 

•MV replacement with chordal sparing is the preferred approach 

in these patients 



•Posterior Leaflet Angle  > 45° 

 
•Tenting Area  > 2.5 cm2 

•Coaptation Distance  > 1cm 

Rule # 2 -3-4 



MV Replacement with 

Chordal Sparing 



• 251 patients with severe IMR to undergo MV repair 

or chordal-sparing replacement 

• primary end point  LVESVI at 12 months  

• secondary end point a composite of MACCE, 

functional status, quality of life at 12 months 

Acker MA et al - N Engl J Med 2014;370:23-32. 



LVESVI 

MV repair 
MV 

replacement 

preop 61.1±26.2 65.7±27.4 P=0.17 

postop 54.6±25.0 60.7±31.5 P=0.18 

death 18 22 P=0.47 

recurrence of 

MR 
32.6% 2.3% P<0.001 



12 Months F.U. 



12 Months F.U. 



  

• no significant difference in left ventricular reverse 

remodeling or survival at 12 months between patients 

who underwent mitral-valve repair and those who underwent 

mitral-valve replacement 

 

•  MV replacement had  a more durable correction of mitral 

regurgitation, but there was no significant between-group 

difference in clinical outcomes 

Acker MA et al - N Engl J Med 2014;370:23-32. 



Conclusions 

• surgery for IMR is a challenge (higher operative mortality than 

primary MR and worse prognosis) 

• indications and the preferred surgical procedures remain 

controversial, mainly because the persistence and high recurrence of 

MR after MV repair and the absence of evidence that surgery prolongs 

life 

• when surgery is indicated there is a trend favoring MV repair using 

only an undersized, rigid ring annuloplasty, with low preoperative risk 

but high risk of MR recurrence 

• the only RCT comparing MV repair vs replacement could not show 

any difference between the two procedures 
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