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Background: Automated contour tracking (ACT) method allows automated detection of the
left ventricular (LV) endocardial boundary of echocardiographic apical two-dimensional (2D)
images. Application of ACT method to apical 4- and 2-chamber views and long-axis view
provides simplified automated three-dimensional (3D) measurement of LV volumes and
ejection fraction (EF). The purpose of this study was to evaluate the accuracy of this
automated 3D measurement of LV volumes and EF with the ACT method in patients who
underwent quantitative gated SPECT (QGS).

Methods: The study population was consisted of 37 consecutive patients who underwent
QGS because of suspected ischemic heart disease (IHD). In every patient, apical 4- and
2-chamber views and long-axis view were obtained by 2D echocardiography. In each case,
three sample points were placed on both sides of the mitral annulus and the LV apex, in the
end-diastolic (ED) image of apical views. In the apical long-axis view, additional one point
was placed on the basal septum in the ED image. The endocardial border was identified
automatically, and extraction of the endocardial border of the LV cavity was completed in
every frame throughout one cardiac cycle. ED and end-systolic (ES) 3D-LV volumes were
calculated from these automated endocardial tracing. The automated 3D measurements of
LV volumes and EF measurements were compared with those by QGS.

Results: In 30 patients of 37 patients (81%), adequate images were obtained for 3D-LV
volumes and EF analyses. LV ED and ES volumes by the 3D-ACT method were correlated
well with those by QGS (y=0.82x+10.4, r =0.97 and y=0.84x+3.3, r =0.98, respectively). The
mean differences in LV ED and ES volumes between ACT and QGS were 6.4+12.4ml and
4.4+9.1ml, respectively (mean+SD). LVEF obtained by the ACT method was agreed well
with that obtained by QGS (y=0.89x+6.1, r =0.92). The mean difference in EF was
—0.11+6.0%.

Conclusion: The simplified automated 3D method with ACT provides accurate
measurement of LV volumes and EF in patients with suspected IHD.
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