Longitudinal systolic function by tissue Doppler imaging and
long-axis M-mode echocardiography can predict left ventricular
ejection fraction even in patients with poor image quality
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Background: Quantitative assessment of left ventricular ejection fraction
(LVEF) is technically difficult in patients with poor image quality of
echocardiogram (IQ). LV long-axis function using pulsed tissue Doppler imaging
(TDI) and LV long-axis M-mode echocardiography, which can be obtained from
mitral annulus sites, have been shown to correlate with LVEF. Further, it is
easy to identify mitral annulus sites even in patients with poor 1Q. We sought
whether these methods can be used as feasible tools to predict LVEF in patients
with poor 1Q.

Methods: Eighty-six patients (58 men, 64+/-13 years) underwent TDI and LV
long-axis M-mode echocardiography on the same day. TDI and LV long-axis
M-mode echocardiography data were obtained from each of 4 mitral annulus
sites (inferior, anterior, septum and lateral). Mean peak systolic mitral annular
motion velocities (Sm) and mean mitral annular plane systolic excursion
(LVPSE) were calculated by averaging at each site. IQ was defined as, good:
>90% of 16 segments seen, fair: 50%-90% of 16 segments seen, and poor:
<50% of 16 segments seen. LVEF was measured by gated single-photon
emission computed tomography (EF-SPECT), which was performed within 10
days of echocardiography (mean 4.0+/-3.5 days). Patients with atrial fibrillation
or asymmetric hypertrophy were excluded.

Results: Both Sm and LVPSE were successfully measured in all patients. Sm
(p<0.0001, r=0.55) and LVPSE (p<0.0001, r=0.61) closely correlated with
EF-SPECT. These close correlations were observed in patients not only with
good (p<0.0001, r=0.68 for Sm, p<0.001, r=0.63 for LVPSE) or fair 1Q (p<0.001,
r=0.53 for Sm, p<0.0001, r=0.65 for LVPSE) but also with poor 1Q (p<0.05,
r=0.51 for Sm, p<0.01, r=0.57 for LVPSE). Using optimal thresholds of LVPSE
and Sm in each IQ group, sensitivity and specificity for detecting
EF-SPECT>50% were comparable among the three 1Q groups (Table).
Conclusions: Longitudinal systolic function by TDI and long-axis M-mode
echocardiography can predict LVEF independent of IQ.

Comparison of diagnostic accuracy among the patients grouped by 1Q
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