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Background: The left ventricular (LV) function can not be consistently evaluated by Doppler
transmitral inflow velocity pattern (TMF) because of its preload dependency. The pulsed
tissue Doppler mitral annular motion velocity pattern (TDI) has been used for evaluating LV
diastolic function believed to be relatively preload independent. However, it has a limitation
which can not avoid the effect of cardiac translation. A prototype software (ApliQ, Toshiba
Corp., Japan) was recently developed to obtain tissue strain imaging (TSI) which was
assumed to be robust to noise with better spatial resolution.

Purpose: We evaluated LV diastolic function using longitudinal early diastolic strain rate
obtained by TSI avoiding the effect of cardiac traslation.

Methods: Subjects consisted of 20 normal (N), 30 hypertrophied heart (HH) and 15 dilated
cardiomyopathy (DH). Color tissue Doppler image was recorded from apical four chamber
view and the TSI at the base of LV lateral wall was analyzed off-line using the ApliQ. In this
program, the velocity values from the same region of moving myocardium were
automatically defined and integrated over time to yield displacement by 2D tissue Doppler
tracking technique. Tissue strain rate was finally obtained as a spatial derivative of the tissue
velocity.

Results: The early diastolic TMF velocity (E) in each group was 68.0, 55.9 and 62.4cm/s,
respectively. The early diastolic TDI velocity (Ew) and the ratio of E to Ew velocity (E/Ew)
insignificantly changed from N, HH to DH group. In contrast, the ratio (E/E") of E velocity and
early diastolic strain rate (E’) significantly increased from N, HH to DH group reflecting
significant consistent decrease in the E'.

Conclusions: The longitudinal early diastolic strain rate was decreased in the hypertrophied
heart and more greatly in the dilated cardiomyopathy. The TSI potentially evaluate LV
diastolic function independent of preload avoiding the effect of cardiac translation.
Furthermore, the E/E' can be a more reliable parameter for evaluating LV diastolic function.
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