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Background: The functional mitral regurgitation (FMR) in lone atrial fibrillation (AF) is caused by morphological
changes of mitral valve (MV) associated with the atrial remodeling; however, little is known about the precise
mechanism of that.

Purpose: We aimed to clarify what morphological features of MV contributing to aggravation of FMR in patients
with lone AF.

Methods: The lone AF patients who underwent three-dimensional transesophageal echocardiography with
appropriate image quality (n=1124) were retrospectively screened. Of these, we picked up 25 patients showing
moderate or greater FMR despite normal left ventricular function (significant-MR group). Twenty-five patients
without MR (controls) and 25 patients with mild FMR (mild-MR group) were randomly selected as references
from the left cohort. The following parameters were measured during systole: (1) MA area and its fraction,
representing the MA sphincterlike contraction; (2) nonplanarity angle (NPA), representing the degree of saddle
shape; (3) the ratio of total leaflet area to MA area, representing the degree of mitral leaflet adaptation; and (4)
tethering angle of both leaflets.

Results: As shown in Table, MA area, NPA, and tethering angle of posterior mitral leaflet (PML) were the largest
and MA area fraction was the smallest in significant-MR group compared to others. In multivariate models, Left
atrial volume index, MA area fraction, NPA and PML angle were independent from other factors to determine
effective regurgitant orifice area of FMR(adjusted R2: 0.51, P<0.001).

Conclusion: FMR related to AF might be caused by multiple factors including reduced sphincterlike MA
contraction, flatter annulus and PML tethering.

Control Mild-MR Significant- P (1-way

(n=25) (n=25) MR (n=25)  ANOVA)
Left atrial volume index, ml/m? 39+9 46+17 84+58 <0.001
MA area at mid-systole, cm? 9.0+1.9 9.6+1.9 10.84+3.1 0.048
MA area fraction, % 18+10 1348 7+4 0.001
Total leaflet area at mid-systole, cm? 10.54+2.3 10.942.2 12.243.3 0.09
Total leaflet area/MA area, % 116+8 114+6 11148 0.15
Nonplanarity angle at mid-systole, degrees 143413 14749 158+14 0.03
AML angle at mid-systole, degrees 2045 21+7 25+10 0.16

PML angle at mid-systole, degrees 2245 23+7 4049 <0.001
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Control Mild-MR  Significant- P (1-way

(n=25) (n=25) MR (n=25) ANOVA)
Left atrial volume index, ml/m? 3949 46+17 84458 <0.001
MA area at mid-systole, cm? 9.0+1.9 9.6+1.9 10.8+3.1 0.048
MA area fraction, % 18+10 13+8 7+4 0.001
Total leaflet area at mid-systole, cm? 10.5+2.3 10.9+2.2 12.2+3.3 0.09
Total leaflet area/MA area, % 11648 114+6 111+8 0.15
Nonplanarity angle at mid-systole, degrees ~ 143+13 14749 158+14 0.03
AML angle at mid-systole, degrees 2045 21+7 25+10 0.16

PML angle at mid-systole, degrees 2245 23+7 4049 <0.001
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