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Diagnosing Aorta Stiffness by Temporal Analysis of

Echocardiographic Images

Abstract

Two important results were achieved in this research. Firstly, according to the
physical model of elastic oscillation, we found that the qualitative analysis of aorta
stiffness could be obtained by a measurement of the delay time of the aorta motion
relative to the cardiac motion. This measurement could be carried out with the
conventional echocardiography. A preliminary analysis based on 23 samples, with 50 to
100 heartbeats per sample, confirmed the existence of this delay time. Also, a delay
time of greater than 0.17 sec might imply the symptom of aorta stiffness. Secondary,
after a comparison of 10 samples, the aforementioned delay time could be measured
with TaransThoracic Echo (TTE) instead of TransEsophadeal Echo (TEE), in which the
later is invasive while the former is not. Therefore, the discomfort of the patient and the
risk of invasive operation can be avoided, making this new method more convenient
and more common to accomplish. This method could also clearly discern some
abnormal cardiac performance. A large-scale study with this method should be

conducted in the future.
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v= velocity
f = frequency
A = wavelength
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dt
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dr? dt dt dt
_ d _ .
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dt
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