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Mitral Valve Reconstruction 
a ≈ 40 year’s technique



Third Decade with Carpentier’s techniques

- reoperation-

Braunberger et al. Circulation 2001;104: I8-I11. 
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MV repair is reasonable in experienced surgical 

centers for asymptomatic patients with chronic 

severe MR* with preserved LV function (ejection 

fraction greater than 0.60 and end-systolic 

dimension less than 40 mm) in whom the likelihood 

of successful repair without residual MR is greater 

than 90%. (Level of Evidence: B)

Asymptomatic Degenerative
Chronic Severe MR

J Am Coll Cardiol 2006;48:598-675

Class IIa “prophylactic” surgery



Avoiding the Babel Syndrome

Myxomatous Disease, 
Flail Leaflet, Partial-Flail, 

Mitral Valve Prolapse Syndrome,
Billowing, Floppy valve …..



Valve Analysis:a common language

Etiology

Lesions

Dysfunction

The Cause of 
Valve Disease

The Result of the 
Disease Process

The Result of 
the Lesions



Respective roles

Etiology Lesion Dysfunction

Echo ++ + +++

Surgeon ++ +++ +



The Mitral Functional Unit



The Surgeon’s Needs in Mitral Repair

Leaflet motion ?

Which scallop ?

Calcification – Annular Dilatation ?

Etiology

Risk of SAM ?

Tricuspid ?

Intra-op control ?



Functional Analysis



The Surgeon’s Needs in Mitral Repair

Leaflet motion ?

Which scallop ?

Calcification – Annular Dilatation ?

Etiology

Risk of SAM ?

Tricuspid ?

Intra-op control ?



Segmental Approach TEE (0°)
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TEE (0°)

Trangastric view





Multiplane TEE







The Surgeon’s Needs in Mitral Repair

Leaflet motion ?

Which scallop ?

Calcification – Annular Dilatation ?

Etiology

Risk of SAM ?

Tricuspid ?

Intra-op control ?



Calcifications

Location

Extent (ventricle)

TTE ++



Annular dilatation

Annulus diameter > 1.3
Height of A2

Involves vertical 

diameter ++



The Surgeon’s Needs in Mitral Repair

Leaflet motion ?

Which scallop ?

Calcification – Annular Dilatation ?

Etiology

Risk of SAM ?

Tricuspid ?

Intra-op control ?



Degenerative valve diseases
Barlow (billowing valve)
Fibroelastic deficiency 
Marfan

Rheumatic valve disease
Bacterial endocarditis
Calcified valve 
Cardiomyopathies

Etiology



The Surgeon’s Needs in Mitral Repair

Leaflet motion ?

Which scallop ?

Calcification – Annular Dilatation ?

Etiology

Risk of SAM ?

Tricuspid ?

Intra-op control ?



Risk of SAM 

High excess of 

tissue (Barlow)

Narrow mitro-aortic 

angle (<130°)

Small LV

Mihaileanu S.Circulation 1988;78 (supplI):I78-I84



The Surgeon’s Needs in Mitral Repair

Leaflet motion ?

Which scallop ?

Calcification – Annular Dilatation ?

Etiology

Risk of SAM ?

Tricuspid ?

Intra-op control ?



Dreyfus G and al. Ann Thorac Surg 2005;79:127–32

40 mm



Tricuspid – ESC 07

Vahanian et al. Eur Heart J. 2007;28(2):230-68 





Valve Analysis in MR

Clinical Cases



Case 1

Mr T, 46 yr old

Murmur known for 20 yrs

Asymptomatic

Murmur 4/6

Severe MR: ERO 54mm2

Valve Analysis





Etiology ?

A -FED

B -Barlow

C -Endocarditis

D -Ischemic

E -Rheumatic



2- Dysfunction ?

A-No billowing - no prolapse

B-Billowing - no prolapse

C-No billowing - prolapse of all scallops

D-Billowing - prolapse of all scallops





2- Dysfunction ?

A-No billowing - no prolapse

B-Billowing - no prolapse

C-No billowing - prolapse of all scallops

D-Billowing - prolapse of all scallops





Case 2

Mrs R, 76yr old

Murmur recently diagnosed during 

acute pulmonary edema

NYHA II

Tx ACE Inhibitors and Diuretics

Echo: Severe MR (ERO 62 mm2) 

Valve Analysis





1 - Etiology ?

A -FED

B -Barlow

C -Endocarditis

D -Ischemic

E -Rheumatic



Etiology ?

A -FED

B -Barlow

C -Endocarditis

D -Ischemic

E -Rheumatic



Dysfunction ?

A- II P1

B- II P2

C- II P3

D- II Ant Com

E- II Post Com







Dysfunction ?

A- II P1

B- II P2

C- II P3

D- II Ant Com

E- II Post Com



Type II P2



3- Lesion ?

Chordae Rupture



P1

P2

P3



P1

P2

P3



Barlow* FED**

Age < 60 yrs Age > 60 yrs

Long history of murmur > 5yrs Brief history of 

murmur (few yrs)

Excess of tissue No excess of tissue

Billowing valve No billowing

*Barlow 1965 **Carpentier 1974



Case 3



1 - Etiology ?

A -FED

B -Barlow

C -Endocarditis

D -Ischemic

E -Rheumatic



1 - Etiology ?

A -FED

B -Barlow

C -Endocarditis

D -Ischemic

E -Rheumatic



Dysfunction ?

A- II P1

B- II P2

C- II P3

D- II A2

E- II A3





Dysfunction ?

A- II P1

B- II P2

C- II P3 +++

D- II A2 +

E- II A3





Lesions ?

Chordae Rupture





Case 4



Dysfunction ?

A- II P1

B- II P2

C- II P3

D- II Ant Com

E- II Post Com





Dysfunction ?

A- II P1

B- II P2

C- II P3

D- II Ant Com

E- II Post Com





Case 5



Dysfunction ?

A- II P1

B- II P2

C- II P3

D- II Ant Com

E- II Post Com





Dysfunction ?

A- II P1

B- II P2

C- II P3

D- II Ant Com

E- II Post Com





Case 6

Mr M,  55 yr old

Symptomatic NYHA III

Severe MR ERO 56 mm2

Echo (ext) Isolated Type II P2





1- Etiology ?

A -FED

B -Barlow

C -Marfan

D -Ischemic

E -Rheumatic



1- Etiology ?

A -FED

B -Barlow

C -Marfan

D -Ischemic

E -Rheumatic



2- Dysfunction ?

A. II P2 

B. II A2

C.II P2 and A2





2- Dysfunction ?

A. II P2 

B. II A2

C.II P2 and A2





The Surgeon’s Needs in Mitral Repair

Leaflet motion ?

Which scallop ?

Calcification – Annular Dilatation ?

Etiology

Risk of SAM ?

Tricuspid ?

Intra-op control ?





8 mm or 1/3 of ant leaflet

Large Surface of Coaptation



Post Pump Intra-op Echo 
in Mitral Repair

To detect 3 main potential complications:

Residual mitral regurgitation

Systolic Anterior Motion (SAM)

Left ventricular dysfunction, injuries…

A safety net ++



Residual MR: Correct or Neglect ?

A team approach:an experienced 
echocardiographist and a 
compliant surgeon

Conditions of evaluation



Conditions of evaluation

Hemodynamic

Wean-off by pass ? 

LV Contractility ?

Volemia ?

Inotropic drugs ?

Rhythm ? Pacing ?

Mitral canulae (vent) removed ?

Which techniques ? 

Syringe bulb test ? 



 central jet: trivial MR with 

good coaptation & syringe test 

(irregularities of leaflets) - neglect ++

 leaflet jet  : identify the segment involved and  
mechanisms - correct ++

 commissural jet - correct

peri-annular jet: correct ++

Type I: Normal Leaflet Motion



Case 1





Intraop control after correction of type IIA2 (chordal transfert)



Intraop control after correction of type IIA2 (chordal transfer)



Case 2







Case 3







Type II: Residual prolapse

Not recognized at syringe test

Differentiate IIIb (false prolapse)

Assess mechanisms

Chordal rupture

Chordal elongation

Correct ++





IIIb ant

Overcorrection of type II ant ++ 

(artificial chordae too short)

CORRECT ++

IIIb post

LV Dysfunction (transient) 

WAIT and REASSESS ++

Type III: Restrictive Motion



Clinical Experience: 62 pts

12 (19.3%) had transient

residual MR:

-2pts ectopic rythms:

-2 pts epicardial pacing: 

-2pts hypovolemia

-5 pts: IIIb temporary LV dysfunction 

-1 pt SAM with LVOT obstruction: 

Mihaileanu S et al. Eur Heart J 1991,12:(suppl.B):26-29



Post Pump Intra-op Echo 
in Mitral Repair

To detect 3 main potential complications:

Residual mitral regurgitation

Systolic Anterior Motion (SAM)

Left ventricular dysfunction, injuries…





Intra-op SAM after Repair: 
a Team approach with TEE monitoring

1st step: identify hemodynamic 

consequences: MR and/or gradient 

and their severity

2nd step: Volume loading, stop any 

inotropic support, beta blockers (esmolol)

3rd step: TEE control (15-30mn): 

3 scenarios



3 scenarios 

1- Complete resolution of SAM as well as 

MR and gradient – no reoperation –

2- Persistance of SAM with MR and/or a 

peak gradient > 40 mmHg:

 identify 2 potential surgical mechanisms

 immediate reoperation (repair)

3- Persistance of SAM with trivial MR and 

no significant gradient – medical tt or 

second look if clear surgical mechanism -



SAM : Mechanism

« SAM is the result of a 
discrepancy between  

the surface area of the 
mitral leaflets and 

the surface area of the 
mitral valve orifice »*



Post Pump Intra-op Echo 
in Mitral Repair

To detect 3 main potential complications:

Residual mitral regurgitation

Systolic Anterior Motion (SAM)

Left ventricular dysfunction, injuries…

A safety net ++



Clinical Impact: Reoperation

Gillinov et al. JTCS.1998;116(5):734-43



Mohty et al. Circulation.2001;104:I1-I7

RR 2.2

Impact on prognosis



…in a team 
approach !

Think repair but…

Conclusion


