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Aging effects on atherosclerosis susceptible sites in vertebrobasilar system:
studying oscillatory shear index and averaged wall shear stress criteria
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ARTICLE INFORMATION ABSTRACT
Original Research Paper Vertebrobasilar system stenosis is one of the risk factors for deaths caused by stroke, the risk of stenosis
Received 20 January 2016 in these arteries highly depends on the person’s age. In the present study, atherosclerosis susceptible
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Available Online 20 April 2016 sites in vertebrobasilar system at different ages of 20, 50 and 70 have been investigated. Numerical

method (Fluent software) is employed to solve the equations. Blood flow is simulated in these arteries
to investigate probable risky sites (prone to stenosis). To find these locations, critical values of the

Keywords:

Ba}slnar Artery averaged wall shear stress (AWSS) and oscillatory shear index (OSI) have been studied. By considering
Vertebral Artery the AWSS and OSI criteria in a 20 year-old person it becomes clear that the risk of stenosis is not
Posterior Artery considerable at this age, however, ageing increases OSI figures in the right vertebral artery and in its

Wall Shear Stress

Oscillatory Shear Index junction reaching to the critical values, besides, at this age the area of the sites with lower amount of

AWSS is stretched significantly. Inaddition at the age of 70, risky sites are expanded toward right
vertebral artery. Furthermore the risk of stenosis in all determined risky sites of age 50 increased at the
age of 70.
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! Vertebrobasilar System

® Right Vertebral Artery (RVA)

® Left Vertebral Artery (LVA)

* Basilar Artery (BA)

® Right Posterior Cerebal Artery (RPCA)
® Left Posterior Cerebal Artery (LPCA)

” Circle of Willis

& Wall Shear Stress (WSS)

® Oscillatory Shear Index (OSI)
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Table 3 Characteristics of basilar artery at different ages [15]
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Fig. 1 Designed vertebrobasilar system
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Table 4 Diameter of left vertebral artery at different ages [16]
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Table 1 Coefficient of Carreau model for flow of blood [14]
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Table 2 Abbreviation of vertebrobasilar system vessels

u,..:y haste 4y ioU u.:ay 4 ioLi
LVA Left Vertebral Artery

RVA Right Vertebral Artery
LPCA Left Posterior Cerebal Artery
RPCA Right Posterior Cerebal Artery

BA Basilar Artery

o=l 3 o
mm 31 20-39
mm 32 50-59
mm 3.4 70-79
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Fig. 12 Oscillatory shear index in vertebrobasilar system for a 20 year
old man
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Fig. 11 Time average wall shear stress in posterior cerebal arteries for a
70 year old man
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Fig. 13 Oscillatory shear index in vertebrobasilar system for a 50 year
old man
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Fig. 14 Oscillatory shear index in vertebrobasilar system for a 70 year
old man
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