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Establishment of a three-dimensional strain measurement method for the
quantitative evaluation of transcatheter aortic valve deployment
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To establish an experimental method to quantitatively measure the mechanical

response of vessels to endovascular device deployment with a high spatial and temporal resolution,
we developed a technique to measure three-dimensional strain distribution in a model vessel during
transcatheter aortic valve implantation by applying tomographic particle velocimetry.
We fabricated a transparent silicone vessel model with fluorescent particles to simulate the lesion
shape and the elastic moduli of the artery and calcification.
Then, using the lesion model that simulated an annular rupture case during clinical transcatheter
valve implantation, the strain distribution in the vascular model was calculated from the particle
movement in the model during valve implantation. The strain distribution in the experimental results
showed a maximum value near the calcification protruding into the lumen of the vessel, which was
consistent with the position where the annular rupture occurred in clinical cases.
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