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Abstract: In order to explore application of non-invasive measurements to hemodynamics of the

stenotic external iliac artery, a self-designed volumetric lattice Boltzmann method (VLBM)
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based on graphics processing unit (GPU) parallel architecture was used to simulate the stenotic
external iliac artery. Firstly, the external iliac artery model was extracted from computed
tomography angiography (CTA); secondly, the boundary conditions were set, in which the
inlet was the pulsating flow detected by Doppler ultrasound and the outlet was the pressure
outlet based on the three-element windkessel model; finally, comparing the simulation results
with the measured resultsof invasive blood pressure (IBP), the two results were found to have
high degree of coincidence, with the relative error of the blood pressure about 1%, which has
verified feasibility of VLBM in simulation of the stenotic external iliac artery. On this basis,
according to the hemodynamic analysis, including blood flow velocity, blood pressure, and wall
shear stress (WSS) of the stenotic and restored external iliac artery, the following conclusions
can be drawn: 1) the flow velocity increases and converges to the center of the artery after the
blood flowing through the stenosis, when the external iliac artery stenosishas anegligible impact
on the blood flow velocity of the internal iliac artery; 2) the WSS in the stenosis is higher, and
the size of the high WSS distribution area varies with the change of blood pressure; 3) there’s a
significant pressure drop in the stenosis, which increases with the rise of the blood flow
velocity. The hemodynamic analysis of the external iliac artery can provide data support and
theoretical basis for clinical non-invasive calculation-assisted decision-making of related external
iliac artery disease.
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Fig.7 Streamlines of external iliac artery before and after stent implantation
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Fig.9 WSS distributions of external iliac artery before and after stent implantation
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