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Development of an experimental method for measuring three-dimensional strain
distribution in calcified coronary artery model during balloon expansion

Tsuboko, Yusuke
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In order to visualize the mechanical interaction between the treatment
device and the diseased vessel in endovascular treatment, we developed an evaluation system that
integrates a transparent lesion model for strain measurement and tomographic-PIV imaging technology
and examined its application to various endovascular treatment devices, including a balloon device
for expanding a calcified coronary artery lesion.

Our experimental expansion of a lesion model using a coronary balloon has not only allowed us to
draw a three-dimensional strain distribution in a coronary calcified lesion model but also provided
practical insights. We observed that the maximum strain occurred at the calcified stenosis, where a
local stress concentration was expected, and a larger strain was distributed on the intimal side of

the vessel model around the stenosis. These findings have direct implications for the design and use
of endovascular treatment devices.
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