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Introduction One of the novel tools in echocardiography is the measurement
of 2D strain, based on speckle tracking. The tracking provides the myocardial
velocities, in time and space domains, from standard echo cines. Since the
measured velocities are noisy, currently only global measures are obtained. In
this study we propose using a validated wavelet de-noising process for filter-
ing the raw velocities, as this process allows preserving the high frequency
spatial and temporal components of the signals. Methods Echocardiogra-
phy was applied to 27 normal adult Sprague-Dawley rats, and 3 short axis
scan levels were obtained. The cines were analyzed by a commercial echocar-
diography speckle tracking program, and the myocardial velocities were de-
noised by a novel 3 dimensional wavelet de-noising process. The circum-
ferential and radial strains were calculated from the de-noised velocities for
6 segments. Single factor analysis-of-variance was performed to determine
whether heterogeneity of the strain exists among the different segments. Re-
sults The circumferential strain was found to be heterogeneous at the apex and
base levels (P<0.001); while it was homogeneous at the mid-ventricular level.
At the apical level, the anterior-septum exhibited circumferential strain of -
10.31+8.4%, whereas the lateral wall exhibited -27.4+7.2%. The radial strain
was found to be heterogeneous at all scan levels (apex P<0.01, base and mid-
ventricle P<0.001), while the radial strain at the septum (apex 18.1£12.3%,
mid-ventricle 22.949.1%, base 8.2410.3%) was smaller than the one at the
free wall (apex 29.54+13.8%, mid-ventricle 29.94+-12.4%, base 16.3+13.9%)
for all scan levels (apex P<0.001, mid-ventricle and base P<0.05). Conclu-
sions Wavelet de-noising of the myocardial velocities reveals heterogeneity
of the circumferential and radial strains that was never reported before, which
is important for understanding myocardial function. Identifying this hetero-
geneity is crucial when attempting to diagnose abnormal segmental myocardial
function.



