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Numerical Simulation Analysis of Hemodynamics in Human Vertebral Artery under the
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Abstract: Objective Ensuring the normal position of the vertebral artery in the research objects, that is to say, the object could
not move forward or backward to over stretch or flex the vertebral artery. Then collecting clinical CTA images and building the
real human vertebral artery in vitro by three-dimensional reconstruction. Also, performing the numerical smulation of
hemodynamics by computation fluid dynamic. We used all these ways to compare hemodynamics parameters of different
vertebral arteries in different objects and analyze the relation between vertebral artery stenosis and hemodynamics. Methods
Setting object A with part of vertebra artery stenosis ending with the basilar artery; As for object B, setting it normal. Clinical
CTA images will be in DICOM format, layer distance 0.5 mm, plane resolution 512 x 512 and pixel size 0.5 mm. To get the
human vertebral artery three-dimensional model after the CTA two-dimensional images processing by a medical image
post-processing software Simpleware. Then import the model to the CFD software and pre-process, mesh and numericaly
simulate the model. Results Acquired the hemodynamics parameters of vertebral artery within cardiac cycle in different periods
by transient simulation. Conclusion By comparing two kinds of hemodynamic parameters, we anayzed the relation between the
vertebral artery stenosis and hemodynamics and discovered that the hemodynamic factors (such as low flow rates, low wall shear
stress, high oscillation wall shear stress) of vertebra artery stenosis could induce and accel erate atherosclerosis and thrombosis.
This research will provide further study of the pathogenesis in diseases such as vertebral artery stenosiswith theoretical support.
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Tab.l Geometric Characteristics of the Vertebral Artery
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Tab.2 Mean Blood Velocity at Region of Interest or A and B Models at Feature Times(m/s)
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