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Background

• Chronic secondary MR remains one of the 
most complex and unresolved aspect in the 
management of ischemic heart disease

• MR occurs approximately in 20%-25% of 
patients followed up after MI



FMR

EDLVV

wall stress

preload

LV 
dysfunction 

(<EF)

PPM 
displacement

Leaflet 
tethering

LV dilatation

Annular 
enlargement



Effect of IMR on Left Ventricular 
Remodelling

Levine wrote,

MR, caused by altered geometry and function after acute 
MI, can itself initiate remodelling. MR alters LV loading; it
increases diastolic wall stress, which can induce LV dilation
and failure, and end systolic wall stress, with decreased
contractility and increased end-systolic volume. 

Because of this vicious circle,  secondary MR begets
more MR.

Levine et al. Circulation 2005; 112:745-58.







1) Does CABG alone correct moderate secondary 

MR?

2) Does untreated moderate MR have an impact on 

survival and outcomes after isolated CABG?

Moderate Ischemic Mitral Regurgitation
To Treat or not to Treat?



Does CABG alone correct moderate IMR?

CABG GROUP

 49 patients

 FE≤ 30%

CABG procedure alone

CONTROL GROUP

20 patients

 CABG/mitral procedure

CABG

CABG + MV repair



Does CABG alone correct moderate IMR?

TEST GROUP
 58 patients

 Moderate IMR

 CABG procedure alone

CONTROL GROUP
 58 patients

 No moderate IMR

 CABG procedure alone







Improvement with CABG + Mvrepair
• NYHA (2 grades)
• LVESD (-8 mm vs -2 mm)
• MR grade (at 1 year 1% mod-sev vs 35%)
• No difference in survival







Patient screened
for Moderate IMR 

n: 6,676

Randomized patients
n: 301 

CABG alone 
n: 151

CABG +MVR 
undersizing ring 

n: 150

Exclusion
BIAS?!? 
Excluded 6.375 pts or 95.5%, 
p<0.05



Primary end-point

• Degree of left ventricular reverse remodeling as measured by changes in LVESVI

• Powered (90%) to detect a decrease in LVESVI of 12 mL/m2 with repair compared to 
CABG alone at 12 months



Distribution of ring size for sex



Heart failure All Neurologic
events

Stroke Bleeding Supraventricular
Arrhythmia

Re-
Hospitalization

Rates of serious adverse events and 
re-hospitalization



CABG 
Baseline

CABG 
12 month

CABG + MVR 
Baseline

CABG + MVR 
12 months

Mitral Regurgitation

Significant MR at 12 months was 10% for CABG +  MVR 
and 30% for CABG alone !!!!!



Summary



Conclusions



Does CABG alone correct moderate IMR?

Moderate IMR GROUP

 467 patients

 Moderate IMR

 77% left ventricular disfunction

 CABG alone

Control GROUP

 2097 patients

 No IMR

 CABG procedure alone

P=0.003



Does residual moderate IMR have an impact on
survival and functional status?

 2242 PATIENTS

 37.5%   no MR

 50.7%  mild MR

 11.8%  moderate MR

P<0,001



Does residual moderate IMR have an impact on
survival and functional status?

No IMR

Moderate IMR No IMR

Modetare IMR







Does CABG alone cure moderate 
IMR?

• Fattouch trial               doesn’t cure MR in 35%

• RIME trial                      doesn’t cure MR in 50%

• CTS trial                         doesn’t cure MR in 30%

… Presence of moderate MR decrease long term survival

…no differences in terms of mortality and MACCE!!!



I prefer to do an error of
commission instead an error
of ommission

Graig Miller



Severe Secondary MR









Is MV repair better than replacement for severe IMR?
• Does it result in improved survival? Early or late?
• Does it result in decreased complications?
• Does it result in more LV reverse remodeling?
• Does it result in improved freedom from 

hospitalizations or symptoms of heart failure?
• Is it a more reliable operation for long term freedom

from recurrent MR?



Recurrent moderate to severe MR at 1 year



Serious Adverse Events



Mortality



CABG + MV repair vs replacement

LVESI (size/remodeling) same
Mortality same
CV events same
Functional status same

Severe IMR



LVESVI with recurrent MR



Mitral Valve annuloplasty
doesn’t mean mitral valve 

repair

What we do since today?



The “RING and RUN” approach

Undersizing annuloplasty for all cases?

Undersize to obtain Septum-Lateral

dimension reduction and to increase

coaptation (coaptation reserve)

Coaptation Reserve
> = 8 mm

AN ANNULAR SOLUTION TO

A VENTRICULAR PROBLEM ?



1-year recurrence of mr after undersized annuloplasty in 
FMR is up to 20%

• Early
Increased posterior leaflet tethering

• Late
Ongoing LV remodeling “The moving 

target”

Insufficient coaptation reserve

T. Mihalievic et al.  JACC 2007;49:2191-201



Kuwahara, E. et al. Circulation 2006;114:I-529-I-534

Mecchanism of recurrent MR after annuloplasty



Echocardiographic Predictors for recurrent MR

after restrictive annuloplasty

Authors/Reference

Systolic tenting area > 2.5 cm2 Lesniak-Sobelga et al; 

Kongsaerepong et al.

Coaptation depth/height > 10mm Gelsomino et al, Calafiore et al, 

Ciarka et al.

Posterior angle (β) > 45° Kuwahara et al, Ciarka et al.

Distal anterior angle (α) > 25° Gelsomino et al, Magne et al, 

Ciarka et al.

Sphericity index > 0.7 Ciarka et al. 

End-systolic inter-papillary muscles distance > 20mm Roshanali et al.

LV end-dyastolic diameters and volumes Dion et al, Braun et al, Onorati et 

al.

Left ventricle dyssynchrony Van Garsse et al.



Attemps to improve durability of MVR in FIMR

Sub-anular procedures

(Chordal Cutting, PPM relocation, PPM sling)



65.4%±1.2%

Recurrent MR more than moderate occurred in 2.8% vs 11.5% in
relocation vs isolated restrictive annuloplasty group, respectively.

65.4%±1.2%

83%±2.2%



Conclusions

• Moderate MR:

• Better patient’s selection (which patients will
benefit from CABG alone), myocardial viability, 
scare, tenting, etc…..



Conclusions
Severe MR

• Ischemic etiology of MR demands a different surgical
approach in concomitant to annuloplasty

• better patients selection for isolated restrictive
annuloplasty meanwhile add subannular techniques for
a subgroup of patients with severe tenting

• Good repair is better than replacement in term of
reverse LV remodelling





Treatment choice is controversial

• Lower perioperative morbidity and mortality with repair
- Vasileva et al, Eur J Cardiothor Surg 2011; 39:295-303

• Better long-term correction with replacement
- Di Salvo et al, J Am Coll Cardiol 2010; 55:271-82

- Grossi et al, J Thorac Cardiovasc Surg 2001; 122:1107-24
- Gillinov et al, J Thorac Cardiovasc Surg 2001; 122: 1125-41

• Based on retrospective observational studies

• Need randomized evidence


