Author's Accepted Manuscript

Am. Journal of :
Biomechanics

Influence of the renal artery ostium flow
diverter on hemodynamics and atherogenesis

Scott Albert, Robert S. Balaban, Edward B.
Neufeld, Jenn Stroud Rossmann

Editors-in-Chief
Rik Huiskes and

PII: S0021-9290(14)00160-2
DOI: http://dx.doi.org/10.1016/j.jbiomech.2014.03.006
Reference: BM6568

To appear in:  Journal of Biomechanics

Received date: 25 February 2014
Accepted date: 1 March 2014

Cite this article as: Scott Albert, Robert S. Balaban, Edward B. Neufeld, Jenn
Stroud Rossmann, Influence of the renal artery ostium flow diverter on
hemodynamics and atherogenesis, Journal of Biomechanics, http://dx.doi.org/
10.1016/j.jbiomech.2014.03.006

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal
pertain.


http://dx.doi.org/10.1016/j.jbiomech.2014.03.006
http://dx.doi.org/10.1016/j.jbiomech.2014.03.006
http://dx.doi.org/10.1016/j.jbiomech.2014.03.006
http://dx.doi.org/10.1016/j.jbiomech.2014.03.006
http://dx.doi.org/10.1016/j.jbiomech.2014.03.006
http://dx.doi.org/10.1016/j.jbiomech.2014.03.006
http://dx.doi.org/10.1016/j.jbiomech.2014.03.006

Influence of the renal artery ostium flow diverter on hemodynamics and
atherogenesis

Scott Alberts, Robert S. Balabanb, Edward B. Neufeldb, Jenn Stroud Rossmann¢

a Chemical and Biomolecular Engineering Department, Lafayette College, Easton PA 18042
b Laboratory of Cardiac Energetics, NHLBI, Bethesda MD 20892

¢ Mechanical Engineering Department, Lafayette College, Easton PA 18042

Abstract

The structure and function of the renal artery ostium flow diverter on the caudal side of the renal
branch point were previously reported; in this study, we further evaluate the diverter’s possible
functions. The protrusion of this structure into the abdominal aorta suggests that the diverter may
preferentially direct blood flow to the renal arteries, and that it may also influence flow patterns
and recirculation known to be involved in atherogenesis. Three-dimensional computational fluid
dynamics (CFD) simulations of steady and pulsatile blood flow are performed to investigate the
influence of diverter size and position, and vascular geometry, on the flow patterns and fluid
mechanical forces in the neighborhood of the diverter. CFD results show that the flow diverter does
affect the blood distribution: depending on the diverter’s position, the flow to the renal arteries
may be increased or reduced. Calculated results also demonstrate the diverter’s effect on the Wall
Shear Stress (WSS) distribution, and suggest that the diverter contributes to an atherogenic
environment in the abdominal aorta, while being atheroprotective in the renal arteries themselves.
These results support previous clinical findings, and suggest directions for further clinical study.
The results of this work have direct implications in understanding the physiological significance of

the diverter, and its potential role in the pathophysiological development of atherosclerosis.
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