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Background: Functional Ischemic MR 

• Occurs in up to 40% of patients following MI. 

• Result of LV remodeling & dilatation. 

• Mitral valve tethered and pulled apart. 

• MR usually mild or moderate in severity. 

• Heart failure and death increased up to 3x. 

• Most have TVD and benefit from CABG. 



Grigioni, et al. Circulation 2001;103:1759 

Incidence and Prognosis 
 

274 patients more than 16 days after Q-wave MI. 
ERO > 20 mm2 independent predictor of mortality by multivariate anaylsis. 



Pastorius, et al. Am J Cardiol 2007;100:1218-1223 

Revascularisation 
 

711 patients undergoing PCI.  
59% had no MR, 29% had mild MR, 12% had moderate or more MR. 
MR was an independent predictor of reduced survival (HR 1.57, p<0.0001). 
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Results: Secondary endpoints 
LV reverse remodelling at 1 Year 

LV reverse remodelling was greater following  
CABG + MV repair compared to CABG alone. 

P=0.002 

Randomized Ischemic Mitral Evaluation (RIME) Trial 



Results: Secondary endpoints 
Mitral regurgitation at 1 Year 

Mitral regurgitation was less following  
CABG + MV repair compared to CABG only. 

Randomized Ischemic Mitral Evaluation (RIME) Trial 



Conclusions 
• Compared to CABG alone, the addition of MV annuloplasty to CABG in 

patients with moderate functional ischemic MR improves: 
 
 Functional capacity and symptoms, 
 LV reverse remodelling, 
 Mitral regurgitation,  
 BNP levels. 

 
• The impact of these benefits on longer term clinical outcomes remain to be 

defined. 
 

• CABG plus MV annuloplasty required longer operation times, increased 
intubation and hospital stay duration, and blood transfusion. 
 

• Concomitant CABG plus MV annuloplasty should be considered in patients 
with moderate functional ischemic MR. 

Randomized Ischemic Mitral Evaluation (RIME) Trial 



Definition 

• Mitral insufficiency as a result of myocardial 
infarction or ischemia 
– Mitral valve leaflets normal 
– Acute rupture of papillary muscles 
– Chronic changes in left ventricular geometry or 

remodeling 
– Distinguish from co-existence of mitral 

insufficiency + coronary disease without cause-
effect relationship 

 
 

 



Mitral leaflet Tethering I 

Gorman JH 3d, Gorman RC, Jackson BM, et al: Annuloplasty ring selection for chronic ischemic mitral regurgitation: Lessons from the ovine model. 
Ann Thorac Surg 2003; 76:1556. 



Mitral leaflet Tethering II 

Gorman JH 3d, Gorman RC, Jackson BM, et al: Annuloplasty ring selection for chronic ischemic mitral regurgitation: Lessons from the ovine model. 
Ann Thorac Surg 2003; 76:1556. 
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Important Questions 

• Should concomitant mitral valve surgery be 
performed at the time of surgical 
revascularization? 

•  If the mitral valve is to be addressed 
surgically, should the valve be repaired or 
replaced? 

• If the mitral valve is repaired, what type of 
repair should be employed and how durable 
is the outcome? 



Complete Coronary Revascularisation 
Mitral Intervention 



Mechanism  

• Incomplete mitral valve closure owing to the 
effect of LV remodeling 

• Annular dilatation and/or chordal restriction 
of leaflets 

• Fibrosis and atrophy of infarcted papillary 
muscles 

• Anterior portion of annulus also dilates 
• Intertrigonal distance and septolateral 

dimension of mitral annulus increases  
 



Management  

Repair if: 
– Simple central regurgitant jet 
– Minimally tethered leaflets 
– No papillary muscle pathology 
 
Replacement: 
– If effectiveness/ durability of repair in question 
– Preservation of chordal attachment is important

  
 
 



Figure 5. Description of the 2 main patterns of tethering.  

Magne J et al. Circulation 2007;115:782-791 

Copyright © American Heart Association, Inc. All rights reserved. 



Repair Techniques 

• Downsizing ring annuloplasty (Rigid vs. 
Flexible Ring) 

• Leaflet Repair                - Normal Leaflets 
– Edge-to-edge Repair 
– Posterior mitral leaflet augmentation 

• Subvalvular repair approaches – Weak PM 
– Chordal cutting 
– Papillary muscle sling 
– Posterior papillary muscle relocation 





Predictors of recurrent MR 

• Posterior leaflet angle >45 degrees 
• Distal anterior leaflet angle >25 degrees 
• Tenting height >10mm 
• Tenting area more than 2.5cm2 

• LVEDD >65mm 
• Severe scarring of posterolateral ventricular 

wall 
 

1. Ciarka A, Braun J, Delgado V, et al. Predictors of mitral regurgitation recurrence in patients with heart failure undergoing mitral valve annuloplasty. 
Am J Cardiol 2010; 106:395–401. 
2. Magne J, Pibarot P, Dagenais F, et al. Preoperative posterior leaflet angle accurately predicts outcome after restrictive mitral valve annuloplasty for 
ischemic mitral regurgitation. Circulation 2007; 115:782–791. 
3. Braun J, van de Veire NR, Klautz RJ, et al. Restrictive mitral annuloplasty cures ischemic mitral regurgitation and heart failure. Ann Thorac Surg 
2008; 85:436–437. 
 
 



Figure 2. Comparison of MVRp versus MVR with respect to overall survival in the propensity 
score-matched cohorts. 

Magne J et al. Circulation. 2009;120:S104-S111 

Copyright © American Heart Association, Inc. All rights reserved. 



Repair or Replacement? 



Repair or Replacement? 

• No difference in the degree of reverse 
remodeling and mortality 

• Significantly more recurrent MR at 1 year 
with MV repair compared to chordal 
sparing MV replacement 

• No difference in MACCE, overall SAEs, 
NYHA class, QoL 

1. Acker MA, Parides MK, Perrault LP, et al. Mitral Valve Repair vs. Replacement for Severe Ischemic Mitral Regurgitation. N Engl J Med 2014; 370: 
23-32    

 



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



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



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







Indications for surgery in 
symptomatic HF  

• Symptoms of CHF and depressed LV 
function is straightforward indication 

• No difference in survival1 

• Reverse remodeling2-4 

 
 

1. Wu AH, Aaronson KD, Bolling SF, et al: Impact of mitral valve annuloplasty on mortality risk in patients with mitral regurgitation and left ventricular 
systolic dysfunction. J Am Coll Cardiol 2005; 45:381. 

2. Bax JJ, Braun J, Somer ST, et al: Restrictive annuloplasty and coronary revascularization in ischemic mitral regurgitation results in reverse left 
ventricular remodeling. Circulation 2004; 110:II-103.155.  

3. Braun J, Bax JJ, Versteegh MI, et al: Preoperative left ventricular dimensions predict reverse remodeling following restrictive mitral annuloplasty in 
ischemic mitral regurgitation. Eur J Cardiothorac Surg 2005; 27:847.156.  

4. Geidel S, Lass M, Schneider C, et al: Downsizing of the mitral valve and coronary revascularization in severe ischemic mitral regurgitation results in 
reverse left ventricular and left atrial remodeling. Eur J Cardiothorac Surg 2005; 27:1011. 



Numbers 





Predicted vs Observed Mortality 



Survival Probability 



Isolated First time Mitral Intervention 
+ CABG 



Survival Probability 



Risk Factors 
Repair Replacement 







Conclusion 

• Patients with mod-severe ischemic MR should 
undergo CABG+MVR 

• Mild MR should be left alone 
• Patients with CHF appear to benefit from a 

concomitant procedure  
• Replacement gives better long-term results in 

terms of less recurrence of MR 
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Figure 3. Comparison of the prevalence of persistent MR at predischarge echocardiographic 
examination in the MVRp and MVR groups. 

Magne J et al. Circulation. 2009;120:S104-S111 

Copyright © American Heart Association, Inc. All rights reserved. 



Management 

• Mitral valve repair is generally not recommended1,2 
and recommended3,4  

• Undersized ring annuloplasty 
• Reimplantation of papillary muscle 

 
 

1. Piwnica A, Menasche PH, Kucharski C, et al: Surgery for acute ischemic mitral incompentence, in Vetter HO, Hetzer H, SchmutzlerH (eds): Ischemic 
Mitral Incompetence. New York, Springer- Verlag, 1991; p 193.  

2. Loisance DY, Deleuze P, Hillion ML, Cachera JP: Are there indications for reconstructive surgery in severe mitral regurgitation after acute 
myocardial infarction? Eur J Cardiothorac Surg 1990; 4:394. 

3. Gillinov AM,Wierup PN, Blackstone EH, et al: Is repair preferable to replacement for ischemic mitral regurgitation? J Thorac Cardiovasc Surg 2001; 
122:1125. 

4. Kono T, Sabbah HN, Stein PD, et al: Left ventricular shape as a determinant of functional mitral regurgitation in patients with severe heart failure 
secondary to either coronary artery disease or idiopathic dilated cardiomyopathy. Am J Cardiol 1991; 68:355. 
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