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Influences of Renal Artery Stenosis Morphology on its Hemodynamics
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Abstract: Objective To investigate the hemodynamic effects of morphological parameters on renal artery
stenosis (RAS) , so as to provide theoretical references for clinical practice. Methods The idealized models of
RAS were established, then the hemodynamic effects from morphological parameters of stenosis including its
area, symmetry, length and shape on renal artery was explored using computational fluid dynamics ( CFD)
method. Results The renal perfusion, pressure drop and wall shear stress (WSS) distributions in renal artery
were significantly correlated with area stenosis ( AS). When the stenosis area increased from 50% to 70% , all
hemodynamic parameters changed significantly. In addition, an asymmetrical stenosis resulted in a significant
increase of abnormally high WSS and length of recirculation flow in renal artery, but the change of stenosis length
or shape only led to marginal changes in hemodynamics. Conclusions Although is still the most significant factor
to influence hemodynamics in RAS, other morphological parameters, especially asymmetric stenosis, cannot be
neglected. Therefore, it is suggested that clinical treatment plans should be a comprehensive evaluation based on
these morphological parameters.
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Fig.1 Idealized RAS models (a) Side view, (b) Front
view, (c) Enlarged view of RAS length
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Fig.2 Stenosis morphology (a) Side view of the stenosis,

(b) Asymmetric stenosis, (c¢) Stenosed shape
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Fig.3 Boundary conditions (a) Inlet flow waveform,

(b) Outlet lumped parameter model boundary conditions
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Fig.4 Effects of different RAS areas on blood flow pattern!'s]
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Fig.5 Effects of different RAS areas on WSS and its related parameters
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Tab.1 Hemodynamic parameters of renal artery with different

RAS morphology
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