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Abstract : Objective To study the effect of sand therapy on the hemodynamics of flexural femoral artery, and fur-
ther reveal the therapeutic mechanism of sand therapy from the perspective of hemodynamics. Methods The
three-dimensional finite element model of the curved femoral artery was established based on CT images of hu-
man aorta, and the data of heart rate, peak blood flow velocity and inner diameter of femoral artery measured by
the experiment were used as initial conditions and boundary conditions to carry out finite element numerical simu-
lation. The blood flow velocity, pressure and wall shear stress before and after sand therapy were analyzed and
compared under fluid-solid coupling condition. Results Compared with treatment before sand therapy, the longi-
tudinal velocity of the flexural segment of blood vessel increased significantly, with an increase of 22.76%. The
secondary reflux velocity decreased significantly, with a relative decrease of 18.26%. The wall shear stress de-
creased by 2. 01% after sand therapy. Conclusions Sand therapy had a significant effect on blood fluidity, by im-
proving blood flow of femoral arteries, and preventing deposition of arterial platelets. The transverse flow phenom-
enon was obviously weakened after sand therapy, which could avoid the deposition of substances in blood and
had a positive effect on the prevention of atherosclerosis, thrombosis and other vascular diseases.
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Fig.2  Reconstruction of the finite element model of

femoral artery (a) Extraction of the blood

vessel, (b) Selecting the subject
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Fig.2 Shear stress distributions of vessel wall (a) Before
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sand therapy, (b) After sand therapy
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Fig.3 Velocity distributions of vessel blood flow
(a) Before sand therapy, (b) After sand therapy
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Fig.4 Distributions of vessel back-flow (a) Before sand therapy,
(b) After sand therapy
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Fig.5 Deformation distributions of vessel wall (a) Before sand

therapy, (b) After sand therapy
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