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Development of a novel algorithm for quantitative urodynamics assessment using
ultrasound vector flow imaging
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We developed a novel ultrasound flow imaging system with a transrectal
linear probe to visualize the urinary flow dynamics in the prostatic urethra and acquired flow
velocity distributions over space and time in the urethra in patients with lower urinary tract
symptoms. In the urethra with structural and mechanical changes, the visualized flow dynamics showed

vortex and turbulent flow patterns, which have been expected in the previous studies using
computational simulations. In addition, we devised a framework to estimate the pressure distribution
and loss in the urethra based on the acquired flow velocity data. To make those techniques
applicable in clinical practice, we also developed a robust flow vector imaging technique using a
sector probe that will enable trans-abdominal and trans-perinium imaging in the future studies.

Vector Flow Imaging
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