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Carpentier’s Functional classification of sMR

Type I – annular dilatation



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 ?



Recurrent severe MR up to 30% at 1-year



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



The high rate of recurrent 
MR is due to fail in patient’s 

selection and surgical 
procedures  



Mitral Valve annuloplasty 
doesn’t mean mitral valve 

repair

What we did?



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.



Why patients with preoperative 
echocardiographic

predictors for early MR reccurence
are still treated with isolated 

annuloplasty?



Secondary Type I MR - Isolated restrictive annuloplasty
Preoperative  



Secondary Type I MR - Isolated restrictive annuloplasty
Postoperative  



Secondary Type IIIb MR – Annuloplasty + Subannular techniques



Attemps to improve durability of MVR in FIMR

Sub-anular procedures

(Chordal Cutting, PPM relocation, PPM sling)
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Objective: Division of secondary chords (chordal cutting) has been proposed as a

method for decreasing mitral valve leaflet tethering and mitral regurgitation in

patients with ischemic mitral regurgitation. However, very little clinical data exist to

date for this procedure.

Methods: We compared echocardiographic and clinical data in patients who under-

went chordal-cutting mitral valve repair (n 43) and those undergoing conven-

tional mitral valve repair (control, n 49) for ischemic mitral regurgitation.

Results: Patients who underwent chordal cutting had a higher prevalence of recent

myocardial infarction, left main disease, diabetes, and peripheral vascular disease

(all P .05). Left ventricular ejection fraction was lower in the chordal-cutting

group (33 2% vs 44 2%) (mean SE) and preoperative tent height was greater

(11.7 0.5 vs 9.7 0.6 mm; both P .01). In-hospital mortality was 10% in

control patients and 9% in the chordal-cutting group (P .9). Other complication

rates were similar for the two groups. The reduction in tent height before-to-after

repair was similar in the two groups of patients, but those undergoing chordal

cutting had a greater reductions in tent area (53 3% vs 41 3%; P .01). The

chordal-cutting group also had greater mobility of the anterior leaflet, as measured

by a reduction in the distance between the free edge of the anterior mitral valve

leaflet and the posterior left ventricular wall (24 3% vs 11 4%; P .01).

Control patients had more recurrent mitral regurgitation during 2 years of follow-up

by univariate (37% vs 15%; P .03) and multivariate analysis (P .03). Chordal

cutting did not adversely affect postoperative left ventricular ejection fraction (10%

5% relative increase in left ventricular ejection fraction vs 11% 6% in the

control group; P .9).

Conclusion: Chordal cutting improves mitral valve leaflet mobility and reduces

mitral regurgitation recurrence in patients with ischemic mitral regurgitation, with-

out any obvious deleterious effects on left ventricular function.

I
schemic mitral regurgitation (IMR) is always preceded by a myocardial infarction

(MI) and is an important cause of cardiac morbidity and mortality after MI. IMR can

be classified as acute or chronic, according to the time of presentation. Chronic IMR

is a much more common clinical entity and is the focus of the current article.

Chronic IMR is defined as mitral regurgitation (MR) occurring greater than 1

week after MI with (1) one or more left ventricular (LV) segmental wall motion

abnormalities, (2) significant coronary disease in the territory supplying the wall

motion abnormality, and (3) structurally normal mitral valve (MV) leaflets and

chordae tendineae.1 IMR is an important cause of congestive heart failure and is

associated with worse long-term survival after MI.2-4 The prevalence of chronic

IMR may be increasing with time, as a higher proportion of patients survive acute

MI. It has been estimated that 1.2 to 2.8 million Americans currently have IMR. 1,5
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Control group
14 pts ≥ moderate MR 

Chordal cutting group
5 pts ≥ moderate MR





Cutting second chordae impair ventricular function

➢ Dividing second chordae was associated acutely with regional 

impairment in systolic LV function.

➢ Caution is necessary imbarking on procedures that cut second 

chordae because this may compromise LV systolic function in ventricules that 
are already impaired 



Cut here
and Transfer onto free margin





Which PPM? 
Both PPMs relocation Posterior PPM relocation



Secondary Type IIIb MR - preoperative 



Secondary Type IIIb MR – post undersizing annuloplasty 





Surgical techniques





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%



5 thoughts on surgical treatment for Secondary MR

Type I Type III B

Undersizing
Annuloplasty

Anular Dilatation Without Anular Dilatation

Undersizing Annuloplasty

Subanular Technique

Posterior leaflet thetering Anterior leaflet thetering Both leaflets thetering

• Posterior Angle > 45°
• Akinetic Posterior Wall

• Anterior Angle < 145°
• Seagul Sign

Both PPms 
relocationChordal Cut and Transfer

PPM relocation or patch 
augmentation

LVEDD > 65mm
Mitral valve replacement
LV  restore + annuloplasty
Mitral clip 
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