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Background: Mechanism of the functional mitral regurgitation (MR) in left ventricular (LV)
pressure overload has not been clarified. We sought to investigate the dynamic changes of
mitral apparatus and left atrial (LA)/ LV geometry during acute LV pressure overload in aortic
banding canine model, by using novel software system with real-time 3D echocardiography.
Methods: Three anesthetized normal adult canines were intubated and mechanically
ventilated. Two 5F pigtail catheters were inserted into the bilateral femoral arteries and
advanced to monitor LV pressure and descending aortic pressure simultaneously.
Thoracotomy was made through midline and a tube band was placed around the ascending
aorta. Aortic band was wrung slowly to increase the LV-aorta gradient up to 30, 60, 90, and
120mmHg. Mitral complex geometry and the degree of MR were measured by 2D and
real-time 3-dimensional echocardiography in each pressure gradient. Three-Dimensional
morphology of mitral complex was reconstructed, and annular areas, tenting volumes,
tenting lengths, tethering lengths were quantified by utilizing a custom software system. LA
volume and LV volume were three-dimensionally quantified using Q-Lab (Philips). MR trace
area was measured by 2D color Doppler echocardiography.

Results: Functional MR increased during aortic banding. Annular area, LA volumes and LV
volumes were incrementally increased as the pressure gradient increased. Tenting volume
and tenting length slightly increased during aortic banding but were not significant.
Conclusions: Functional MR occurred along with LA and LV dilation during acute LV
pressure overload. In acute LV pressure overload, dynamic annular dilation might be a main
mechanism rather than the leaflet tethering due to papillary muscle displacement.
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