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�� not of the mitral valve itself not of the mitral valve itself 

�� but of the supporting left ventricular (LV) but of the supporting left ventricular (LV) 

structuresstructures

�� Distortion of normal ventricular geometry Distortion of normal ventricular geometry 

results in failure of normal systolic leaflet results in failure of normal systolic leaflet 

coaptationcoaptation and consequent regurgitationand consequent regurgitation



PrevalencePrevalence

�� 50% 50% of patients within 30 days of MI of patients within 30 days of MI 

�� patients with NSTEMI, the prevalence was patients with NSTEMI, the prevalence was 

similar at 42% similar at 42% 

�� moderate or severe in 12%, (1/3 no audible moderate or severe in 12%, (1/3 no audible 

murmur)murmur)

�� presence of Q waves, the location of the infarct, presence of Q waves, the location of the infarct, 

and the extent of CK elevation and the extent of CK elevation did notdid not predict predict 

MR. MR. 



Prognostic significancePrognostic significance

�� severity of MRseverity of MR↑↑ inin--hospital mortality and longhospital mortality and long--

term outcome term outcome ↓↓

�� moderate or severe MR => heart failure and moderate or severe MR => heart failure and 

death death ↑↑

�� anything more than mild functional MR has anything more than mild functional MR has 

important prognostic implicationsimportant prognostic implications



PathologyPathology

�� Complex and nature dynamic during the cardiac cycle Complex and nature dynamic during the cardiac cycle 

�� Results from: Results from: 

1. leaflet tethering as a result of distorted geometry, 1. leaflet tethering as a result of distorted geometry, 

2. reduced closing forces as a result of impaired 2. reduced closing forces as a result of impaired 
ventricular functionventricular function

3. 3. dyssynchronousdyssynchronous contraction of the papillary musclescontraction of the papillary muscles

4. dilation of the 4. dilation of the mitralmitral annulus =>orifice annulus =>orifice ↑↑

�� Using Using CarpentierCarpentier’’ss classification, functional MR can classification, functional MR can 
result from type I, type II, or most commonly type result from type I, type II, or most commonly type IIIbIIIb
dysfunctiondysfunction



�� Type I: leaflet perforation (infective Type I: leaflet perforation (infective endocarditisendocarditis) or ) or 
more frequently by annular dilatationmore frequently by annular dilatation

�� Type II: Excessive leaflet mobility accompanied by Type II: Excessive leaflet mobility accompanied by 
displacement of the free edge of one or both leaflets displacement of the free edge of one or both leaflets 
beyond the mitral annular plane (mitral valve beyond the mitral annular plane (mitral valve prolapseprolapse))

�� Type III: Type III: 

type type IIIaIIIa implying restricted leaflet motion during both implying restricted leaflet motion during both 
diastole and systole due to shortening of the diastole and systole due to shortening of the chordaechordae
and/or leaflet thickening such as in rheumatic disease,and/or leaflet thickening such as in rheumatic disease,

type type IIIbIIIb when leaflet motion is restricted only during when leaflet motion is restricted only during 
systolesystole



Leaflet tethering: local vs. globalLeaflet tethering: local vs. global

remodellingremodelling

� inferoposterior myocardial infarction



locallocal



locallocal



globalglobal

�� Both papillary muscles are displaced Both papillary muscles are displaced posteriorlyposteriorly
and apically to a similar extent with marked and apically to a similar extent with marked 
apical displacement of the apical displacement of the coaptationcoaptation line and line and 
resultant resultant ‘‘tentingtenting’’ of the leafletsof the leaflets

�� dilation and flattening of the mitral annulus dilation and flattening of the mitral annulus 



globalglobal



globalglobal



Closing forcesClosing forces

�� the systolic contraction of the ventricular the systolic contraction of the ventricular 

myocardium driving blood against the valve and myocardium driving blood against the valve and 

pushing the leaflets togetherpushing the leaflets together



globalglobal



Left ventricular Left ventricular dyssynchronydyssynchrony

�� discodisco--ordinate contraction of the papillary ordinate contraction of the papillary 
muscles muscles �� dynamic tethering of the leafletsdynamic tethering of the leaflets

�� Mechanistic studies: Mechanistic studies: dyssynchronydyssynchrony is less is less 
important than important than remodellingremodelling and structural and structural 
tetheringtethering

�� but in selected patients, CRT does reduce the but in selected patients, CRT does reduce the 
severity of functional MRseverity of functional MR



Dynamic natureDynamic nature

�� ventricular loading conditionsventricular loading conditions

�� during the cardiac cycleduring the cardiac cycle

�� general general anaesthesiaanaesthesia↓↓

�� during exercise during exercise ↑↑



Pitfalls in the quantitativePitfalls in the quantitative

echocardiographicechocardiographic assessmentassessment

�� NonNon--circular orificescircular orifices
�� 2D echo2D echo

�� 3D echo3D echo

�� the mean of the vena the mean of the vena 

contract in the apical twocontract in the apical two--

and fourand four--chamber views chamber views 

correlates well with realcorrelates well with real--time time 

3D echo assessment3D echo assessment

�� separate vena separate vena contractacontracta of of 

multiple jets cannot be addedmultiple jets cannot be added



Dynamic mitral regurgitationDynamic mitral regurgitation

during the cardiac cycleduring the cardiac cycle



Alternative methodsAlternative methods

of quantificationof quantification



Stress echoStress echo

�� determine the extent of viable myocardium that determine the extent of viable myocardium that 

might recover with revascularization, medical might recover with revascularization, medical 

treatment, or possibly resynchronizationtreatment, or possibly resynchronization



Exercise echoExercise echo

�� An exerciseAn exercise--induced increase in ERO of induced increase in ERO of ≥≥13 mm13 mm22 is is 
associated with increased morbidity and mortalityassociated with increased morbidity and mortality

�� where the degree of where the degree of exertionalexertional dyspnoeadyspnoea is out of is out of 
keeping with the extent of LV dysfunction or degree of keeping with the extent of LV dysfunction or degree of 
regurgitation at rest;regurgitation at rest;

�� where there is pulmonary where there is pulmonary oedemaoedema without an obvious without an obvious 
causecause

�� where surgical revascularization is being undertaken in where surgical revascularization is being undertaken in 
those with moderate those with moderate ischaemicischaemic MR at rest when the MR at rest when the 
development of severe MR on exercise might prompt development of severe MR on exercise might prompt 
the addition of a the addition of a mitralmitral valve repair procedurevalve repair procedure





coaptation depth ≥1 cm
tenting area  ≥1.6 cm2

posterior leaflet angle  >45% 
�predict significant recurrent MR after 
annuloplasty



�� when dealing with functional MR as moderate when dealing with functional MR as moderate 

MR potentially has greater importance than it MR potentially has greater importance than it 

has in patients with organic MRhas in patients with organic MR


