Assessment of post-systolic shortening and early systolic lengthening in addition to peak systolic strain
can improve diagnostic accuracy of non-stress echocardiography in single-vessel LAD stenosis
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Background. Post-systolic shortening (PSS) and early systolic lengthening (ESL) are subtle myocardial
deformation observed in the myocardium with contractile dysfunction. There have been few reports that show
the usefulness of the assessment of such deformation in addition to the conventional contractile parameter for
diagnosing coronary artery disease (CAD) by non-stress echocardiography.

Purpose. We sought to determine whether the assessment of PSS and ESL in addition to peak systolic strain
could improve diagnostic accuracy of non-stress echocardiography in patients with left anterior descending
artery (LAD) stenosis.

Methods. Patients with clinically suspected CAD but without visual wall motion abnormalities by
echocardiography at rest were enrolled in this study and 53 patients with significant LAD stenosis (>50%) by
quantitative coronary angiography (single-vessel stenosis, n = 25; multi-vessel stenosis, n = 28) and 38 patients
without significant stenosis of any vessel were analyzed. Non-stress speckle tracking echocardiography (GE
Vivid E9) was performed before angiography and the absolute value of longitudinal peak systolic strain (&),
time to PSS (Tpss, time from aortic valve closure to peak PSS) and time to ESL (Tgst, time from onset of the
R wave to peak ESL) were measured in 11 segments perfused by the LAD. Diagnostic accuracy for each
parameter and the combination were calculated as the area under curve (AUC) of the ROC curve analysis.

Results. In patients with single-vessel LAD stenosis, €s was significantly lower, and T-PSS and T-ESL were
significantly longer compared to patients without stenosis in the apical anterior segment (&: 17.5£6.6 vs.
22.746.0%, p<0.05; Tpss: 59.6+£65.0 vs. 8.9+48.7 ms, p<0.05; Tgsr: 25.2+25.7 vs. 11.0£20.0 ms, p<0.05). The
AUC:s of &, Trss, and Tgst for detecting stenosis were 0.71, 0.76, and 0.68, respectively; however, that of the
combination of each parameter tended to be improved up to 0.84 (Figure). In contrast, Tpss in patients with
multi-vessel stenosis was significantly longer compared without stenosis but Tgs. did not change significantly
and the combination did not improve diagnostic accuracy (Figure).

Conclusion. The assessment of PSS and ESL in addition to peak systolic strain could improve diagnostic
accuracy of non-stress echocardiography in patients with single-vessel LAD stenosis.
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