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Prevalence of Valve DiseasesPrevalence of Valve DiseasesPrevalence of Valve DiseasesPrevalence of Valve Diseases
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Mitral Valve Prolapse?Mitral Valve Prolapse?
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Mitral Valve ProlapseMitral Valve Prolapse
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P l f MVPP l f MVPPrevalence of MVPPrevalence of MVP

PreviouslyPreviously 55 17%17%PreviouslyPreviously 55--17% 17% 
overestimatedoverestimatedoverestimatedoverestimated

With currentWith current 0.60.6--2.4%2.4%
criteriacriteria
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MVPMVPMVPMVP

All these misconceptionsAll these misconceptionsAll these misconceptions All these misconceptions 
stem from our lack ofstem from our lack ofstem from our lack of stem from our lack of 
understanding of theunderstanding of theunderstanding of the understanding of the 
interaction betweeninteraction betweeninteraction between interaction between 

Mitral valve and annulusMitral valve and annulusMitral valve and annulusMitral valve and annulus
CP908602- 8



CP908602- 9



Mit l A lMit l A lMitral AnnulusMitral Annulus

N l t i l d t i l j tiNormal atrio-valve and ventricle junction

Thin leaflets
CP908602- 10Hutchins GM, NEJMed 1986; 314: 535-40
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Mit l A lMit l A lMitral AnnulusMitral Annulus

The Mitral annulus hasThe Mitral annulus hasThe Mitral annulus has The Mitral annulus has 
always been frustratingalways been frustratingalways been frustrating always been frustrating 

to studyto studyto studyto study
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Tsakiris et al J Applied Physio 1971;30:611
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Mit l A lMit l A lMitral AnnulusMitral Annulus
The Mitral annulus inThe Mitral annulus inThe Mitral annulus in The Mitral annulus in 

normal animalsnormal animalsnormal animals normal animals 
i d ii d iis dynamicis dynamic

What about humans ?
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Mitral annulus assessment is frustrating
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Mitral Valve Anatomy: Mitral Valve Anatomy: yy
View from the Left AtriumView from the Left Atrium

A1A1 A2A2
A3A3

P1P1
P2P2

P3P3
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↓3D TEE↓↓3D TEE↓

↑2D TEE↑
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3D Echo allows complete insonation of the Mitral Valve
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Normal Mitral AnnulusNormal Mitral Annulus
•• Stable in DiastoleStable in Diastole
•• In early systole:In early systole:•• In early systole:In early systole:

AP contraction with Area contraction AP contraction with Area contraction 
d ith t I td ith t I t i l hi l hand without Interand without Inter--commissural changecommissural change

Saddle shape accentuationSaddle shape accentuationpp
•• In late systole:In late systole:

AP and Area relaxation back toAP and Area relaxation back toAP and Area relaxation back to AP and Area relaxation back to 
baselinebaseline

S ddl h i i t t dS ddl h i i t t dSaddle shape remaining accentuatedSaddle shape remaining accentuated
Circumference stretchingCircumference stretching

•• Early Diastole:Early Diastole: Return to baselineReturn to baseline
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Myxomatous Mitral AnnulusMyxomatous Mitral Annulus
•• Stable in DiastoleStable in Diastole
•• In early systole:In early systole:In early systole:In early systole:

AP weak contractionAP weak contraction withoutwithout Area Area 
contraction due to Intercontraction due to Inter commissuralcommissuralcontraction due to Intercontraction due to Inter--commissuralcommissural
dilatationdilatation

NoNo saddle shape accent ationsaddle shape accent ationNoNo saddle shape accentuationsaddle shape accentuation
•• In late systole:In late systole:

AP relaxation back to baselineAP relaxation back to baseline
Saddle shapeSaddle shape slowlyslowly accentuatedaccentuatedpp yy
Area marked enlargementArea marked enlargement due to due to 

progressiveprogressive interinter--commissural enlargementcommissural enlargementp gp g gg
•• Early Diastole:Early Diastole: Return to baselineReturn to baseline
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PostPost--operative changesoperative changes
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3D Echo analysis of 3D Echo analysis of 
Mitral Annular PhysiologyMitral Annular Physiology

Wh t h l dWh t h l dWhat have we learned:What have we learned:
3D Echo provides3D Echo provides accurate andaccurate and3D Echo provides3D Echo provides accurate and accurate and 
reproducible measurements of mitral reproducible measurements of mitral 
annular dimensionsannular dimensions

3D Echo provides3D Echo provides unique physiologicunique physiologic3D Echo provides3D Echo provides unique physiologic unique physiologic 
insights into mechanisms protecting insights into mechanisms protecting g p gg p g
from MR in normal subjectsfrom MR in normal subjects

MVP t lt tiMVP t lt ti i li lMVP myxomatous alterationsMVP myxomatous alterations involve involve 
profound annular alterations allprofound annular alterations all

CP908602- 53

profound annular alterations all profound annular alterations all 
tending to enhance MR occurrencetending to enhance MR occurrence



MVPMVPMVPMVP

OUTCOMEOUTCOMEOUTCOMEOUTCOME
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Asymptomatic MVP in the PopulationAsymptomatic MVP in the Population
Mortality and MorbidityMortality and Morbidity

y p py p p
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Asymptomatic MVPAsymptomatic MVPy py p
Risk StratificationRisk Stratification

Primary Risk Primary Risk 
F t ( t)F t ( t)

Secondary Risk Secondary Risk 
Factors (morb)Factors (morb)Factors (mort)Factors (mort)

•• EF<50%EF<50%
Factors (morb)Factors (morb)

•• AgeAge ≥≥ 50 years50 years•• EF<50%EF<50%
•• MRMR ≥≥

Age Age ≥≥ 50 years50 years
•• A FibA Fib•• MR MR ≥≥

moderatemoderate
A FibA Fib

•• Slight MRSlight MRode ateode ate gg
•• Flail leafletFlail leaflet
•• LA LA ≥≥ 40 mm40 mm
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Outcome of MVP Outcome of MVP –– Risk StratificationRisk Stratification

3 groups3 groups No.No. %%
N 1 d RFN 1 d RF 430430 5252No or 1 secondary RFNo or 1 secondary RF 430430 5252
≥≥2 secondary RF2 secondary RF 250250 3030≥≥2 secondary RF2 secondary RF 250250 3030
Primary RFPrimary RF 153153 1818Primary RFPrimary RF 153153 1818

•• MR MR ≥ moderate≥ moderate 131131
•• EF <50%EF <50% 3131
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Outcome of Asymptomatic MVPOutcome of Asymptomatic MVP
Overall SurvivalOverall Survival Cardiac SurvivalCardiac Survival
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Outcome of Asymptomatic MVPOutcome of Asymptomatic MVPy py p
Cardiovascular MorbidityCardiovascular Morbidity
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LVLVLVLV
RVRVRVRV

RARA
LALA
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MR due to Flail LeafletsMR due to Flail Leaflets
Natural HistoryNatural History

100

yy
Excess mortalityExcess mortality100 Excess mortalityExcess mortality

80
SurvivalSurvival 65%65%

60
(%)(%)

Ob dOb d
ExpectedExpected

40

ObservedObserved 57%57%P=0.016P=0.016
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YearsYears
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Mitral RegurgitationMitral RegurgitationMitral RegurgitationMitral Regurgitation
Natural HistoryNatural History

100
90%90%Surgery or deathSurgery or death
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MVP and MRMVP and MRMVP and MRMVP and MR
MVP and MR are MVP and MR are notnot uniformly uniformly 

benign conditionsbenign conditionsbenign conditionsbenign conditions

MVP and MR are MVP and MR are heterogeneousheterogeneous
conditions with prognosis highly conditions with prognosis highly 

dependent on thedependent on thedependent on the dependent on the 
MR and its consequencesMR and its consequences
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MVP and MRMVP and MRMVP and MRMVP and MR
CanCan LV sizeLV sizeCan Can LV sizeLV size

fl tfl t MR itMR it ddreflect reflect MR severityMR severity, and , and 
guide guide surgical indicationssurgical indicationsgg gg
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Mitral Valve Prolapse in Mitral Valve Prolapse in MenMen and Women and Women 
LV and LA sizeLV and LA sizeLV and LA sizeLV and LA size
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Sex Distribution of Degenerative Sex Distribution of Degenerative 
Moderate or Severe MRModerate or Severe MR

6370 WomenWomen P<0.001P<0.001
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Cardiac Valve Surgery for MVP Cardiac Valve Surgery for MVP 

Adjusted RR women vs men 0 79 [0 74-0 84] p<0 001
The Women DeficitThe Women Deficit
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Survival after the diagnosis of MVPSurvival after the diagnosis of MVP
Gender differencesGender differences

No-Mild MR
N= 5366

Moderate MR
N= 1544

Severe MR
N= 1319

Gender differencesGender differences
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Mitral RegurgitationMitral RegurgitationMitral RegurgitationMitral Regurgitation
Absolute LV and LA dimensionsAbsolute LV and LA dimensions

••Severity of MR and overload in womenSeverity of MR and overload in women••Severity of MR and overload in women Severity of MR and overload in women 
is is underestimatedunderestimated by unadjusted by unadjusted 
diametersdiameters

••Women areWomen are less oftenless often operated for MRoperated for MR••Women are Women are less oftenless often operated for MR operated for MR 
than menthan men

••Women with severe MR incur Women with severe MR incur excess excess 
t litt litmortality mortality vs. menvs. men
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MVP and MRMVP and MRMVP and MRMVP and MR
MVP and MR are MVP and MR are 

heterogeneous conditions of heterogeneous conditions of 
prognosis defined by anprognosis defined by anprognosis defined by an prognosis defined by an 

array of echo measurementsarray of echo measurementsarray of echo measurements array of echo measurements 
dominated by dominated by yy

•• MR quantified severityMR quantified severityq yq y
•• Mitral ReparabilityMitral Reparability
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