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Study on actuation method for measuring

change in thickness of heart wall
Kousuke IMAMURA, Hideyuki HASEGAWA and Hiroshi KANAI

It is reported that the heart wall vibrates in vibration mode 2 at the end-diastole!). Therefore, when we
measure the spontaneous vibration on the heart wall, no vibration will be detected at the position of the
node even for healthy subjects. For measuring vibration at each position on the heart wall, we investigated
the vibration mode by changing internal pressure of a minic heart with an actuator. As a result, the
vibration mode 0, which is suitable for vibration measurement at each position, was found in the frequency
range less than 10 Hz. In in vivo experiments, the internal pressure of the left ventricle was changed by
applying external actuation from the skin surface of the brachial artery and the vibrations in and on the
left ventricle wall measured with ultrasound. However, vibrations at frequencies of less than 10 Hz were not
detected, and the vibration at 26 Hz is detected. Although vibration mode 2 is dominant at 26Hz, external
actuation should be applied in such a frequency range in in vivo experiments.
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