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Abstract : The dysfunction of venous valve and induced secondary abnormal flow result in venous
diseases. Thus, detailed analysis of venous valvular flow is important. However, most previous studies have
focused on venous perivalvular flow based on qualitative analyses. In this study, we used the ultrasound
speckle image velocimetry (SIV) technique to measure the valvular flows quantitatively. The flow structures
were obtained by the proposed SIV technique for an in vitro model. Then, they were compared with those
obtained by numerical simulation and the color Doppler method to validate its measurement accuracy.
Blood flow in the human great saphenous vein was then measured with varying distances from the valve
and an exercise condition. The valvular flows were analyzed with the dimensionless index, helical intensity.
The results obtained by the proposed method agreed well with those obtained by the simulation and the
color Doppler. The hemodynamic characteristics of valvular flow were analyzed with the SIV method and

the possibility of SIV application to quantitative diagnosis of venous valvular diseases were demonstrated.
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Fig. 1 B-mode images of working fluids (a, d). Normalized
correlation area at the half maximum peak (b, e).
Comparison of the tangential velocity profiles (c, f).
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Fig. 2 Comparison of /n vitro tangential velocity (a, c). Variation
in in vitro helical intensity (b, d)
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Fig. 3 Comparison of the in vivo tangential (a, d and axial
velocity profile (b, e). Variation in in vivo helical
intensity depending on the exercise condition (c, f).
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