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Estimation method of three-dimensional position of guidewire and quantitative
index to determine adequate guidewire-operation
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We proposed a method to estimate the 3D composition of the intravascular
guide wire from a single X-ray image during endovascular treatment. This project aims to quantify
the estimation accuracy and develop indicators to determine the proper operation (push / draw and
rotation) of the treatment device. The accuracy was shown to be about 0.3 mm when compared to the
theoretical device configuration calculated from numerical simulations. In addition, the ratio of
device tip translation to the amount of operation given to the device was defined as responsiveness.

The relationship between responsiveness and vessel shape was investigated. Responsiveness was shown
to be inversely proportional to the radius of curvature of the blood vessel. The results showed
that when the responsiveness exceeds a threshold, the device needed to be rotated in the curved
region of the vessel.
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