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In vivo measurement of helical valvular flows using ultrasound
speckle image velocimetry

Jun Hong Park*, Jeong Ju Kim*, Eunseop Yeom**, Sang Joon Lee*

Abstract © Several experiment techniques have been utilized to analyze the flow characteristics of valvular
flows. Conventional methods have technical limitations in acquiring accurate velocity information in the region
near the valve. In this study, ultrasound speckle image velocimetry (SIV) technique was employed to investigate
helical valvular flows in human. The proposed technique was validated by measuring helical flows in a phantom
model and comparing the experimental results with those from CFD and color doppler imaging methods.
Thereafter, helical valvular flow behind a venous valve was measured using the ultrasound SIV technique. The
rotational direction and magnitude of the valvular flow were reasonably evaluated. Consequently, characteristic
features of the helical valvular flow were examined. The measurement of helical flows using the present

ultrasound SIV would be helpful for early diagnoses of valve-related cardiovascular diseases.
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Fig. 26 Comparison of cross-sectional velocity magnitude
at different positions behind the helical insert,
evaluated by CFD and SIV experiment
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Fig. 27 Variations of circumferential velocity along the
normalized radius according to position and flow
rate. (a) 1D, 15Sml/min (b) 2D, 20ml/min (c)

e 2D, ZSmEmin (d) 3D, 25ml/min.
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Fig. 28 Spatial distributions of angular velocity at
different positions behind the valve
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