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Development of a flow visualization method of the paravalvular leak

using particle image velocimetry
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Abstract: We aimed to develop a flow visualization method of the paravalvular leak of trascatheter aortic valve using
stereo particle image velocimetry (Stereo-PIV) for understanding the anatomical factors leading to paravalvular leak. We
manufactured a calcified aortic valve model using a transparent silicone based on the CT data of the patient received the
transcatheter aortic valve implantation. The calcified aortic valve model implanted with the transcatheter aortic valve was
rotated for every 120 degree to image whole circumference of the aortic annulus. This model was installed into a chamber,
and the other space of the model was filled with glycerol solution with the refractive index and viscosity of 1.409 and 5.96
mPa-s respectively. The maximum back velocity was 0.5 m/s between the transcatheter aortic valve and the blood vessel
wall. Using the S-PIV the distribution of the paravalvular leak was quantitating elucidated.
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Fig.1 The measurement system of the paravalvular leak
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Fig.2 The measured section of the paravalvular leak
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Fig.3 The distribution of paravalvular leak
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Fig.4 CT image at the aortic annulus after operation





