Predictive Impact of Mitral Apparatus Dynamics on the Improvement of Ischemic Mitral Regurgitation
after Acute Myocardial Infarction: Four-Dimensional Quantitative Echocardiographic Study
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Background: Although acute ischemic mitral regurgitation (IMR) is known to worsen the short-term and
long-term prognosis after acute myocardial infarction (AMI), degree of acute IMR can improve dramatically
after coronary reperfusion therapy. We sought to evaluate the predictive value of acute stage mitral valve
apparatus geometry and dynamics for the reduction of IMR in the remote phase after successful primary
percutaneous coronary intervention (PCI) by using real-time transthoracic 3D echocardiography.

Methods: We performed 2D and 3D echocardiography in consecutive 44 first acute MI patients with more
than mild IMR within 3 days after successful primary PCI. 3D echocardiography of LV volumes and mitral
apparatus dynamics through the cardiac cycle, such as annulus area, leaflet tenting length and papillary muscles
spatial positions were quantified offline using custom software. We compared the 3D geometric and dynamic
parameters in the acute phase between 1) 20 remained MR group and 2) 24 improved MR group in 6 to 12
months after MI onset.

Results: LV end diastolic volume in the acute phase was similar between the remained MR and the improved
MR group (139.3+31.8 vs. 134.8+35.2mL, p=0.657). LV ejection fraction (LVEF) was preserved in
improved MR group compared to the remained MR group (49.0£11.2 vs. 56.5£7.0%, p=0.013). Mitral valve
annulus area, leaflet tenting length and papillary muscles spatial position had no significant difference between
the two groups (all p>0.05) throughout cardiac cycle. In contrast, mitral annulus saddle shape was preserved
in the improved MR group than the remained MR group (annular height/intercomissure diameter ratio 13.3+3.9
vs. 16.4+3.6%, p=0.010) and annular area changed dynamically through early- to late-systole in the improved
MR group (phasic p=0.017) despite it was adynamic in remained MR group (phasic p=0.201) (Figure).

Conclusions: Patients with IMR improvement in the remote phase after AMI had more preserved LVEF,
mitral annulus saddle shape and dynamics during systole in the acute phase of MI, compared to those with
remained IMR. 4D dynamics of the mitral apparatus can be clinically useful predictor of the improvement in
acute IMR, and may contribute to the clinical decision making including surgical or percutaneous intervention
for the IMR which conveys the adverse prognosis after AMI.
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