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Functional mitral regurgitation (FMR) occurs despite a struc-
turally normal mitral valve (MV) as a consequence of global or
regional left ventricular (LV) dysfunction. It is a common com-
plication and predicts poor outcome in patients with dilated
cardiomyopathy.”

The pathophysiology of FMR is closely related to several
factors such as systolic MV tenting as a result of LV geometric
changes, a reduced closing force, dilatation of the mitral annu-
lus and LV dyssynchrony.”

Of these, mechanical dyssynchrony of the LV may play a
potential role in determining the degree of FMR as a result of
uncoordinated contraction of the papillary muscles and re-
duced closing force.” This hypothesis support the ability of
cardiac resynchronization therapy (CRT) to decrease the sever-
ity of FMR due to improved coordinated timing of the papil-
lary muscles and reverse remodeling of the LV, which tends to
recur when CRT is withdrawn.” However, a mechanistic
study has suggested that mechanical dyssynchrony is less im-
portant than LV remodeling and MV tethering.” The role of
mechanical dissynchrony in the pathophysiology of FMR re-
mains unclear.

In this issue of the journal, Choi et al.® reported the role of
mechanical dyssynchrony on FMR in patients with dilated
cardiomyopathy using real time 3D echocardiography. The
dyssynchrony index was significant higher in the patients with
FMR than that in the patients with non-FMR and the dys-
synchrony index was well correlated with the effective regur-
gitation orifice area (ERO) of the FMR. However, the dyssyn-
chrony index was not a significant determinant of ERO on the
multivariate model. Displacement of the anterior papillary
muscle and consequent MV tenting remained the strongest
determinants of the degree of ERO. These findings suggested
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that the distorted geometric change of the LV with MV tent-
ing is a necessary condition for the development of FMR,
whereas mechanical dyssynchrony could have a minor role.

There are several limitations of the study by Choi et al.?.
First, the study had a relatively small sample size (n = 53), a
mild degree (ERO = 0.17 + 0.10 cm?) of FMR and a small per-
centage of left bundle branch block (18%) as compared to the
previous studies. These factors might affect the results be-
tween mechanical dyssynchrony and the degree of FMR. Sec-
ond, they measured the geometric parameters using 3D echo-
cardiography and the multi-planar reconstruction (MPR)
mode of a 3D image analysis program. This method is ideal to
measure the mitral apparatus at a specific angle compared
with that of 2D echocardiography. But the reproducibility is
modest (the intra-observer correlation coefficients were 0.69-
0.73 for the measurement of the mitral apparatus). This might
also have affected the results.

Despite the limitations, Choi et al’s study is the first trial to
estimate the distances of both papillary muscles using MPR
by 3D echocardiography. This method is promising to evalu-
ate the mechanism of FMRs if the technical issues related to
the image resolution of 3D echocardiography and the learning
curve can be resolved.
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