[ Downloaded from mme.modares.ac.ir on 2024-04-27 |

[ DOR: 20.1001.1.10275940.1395.16.4.25.4 ]

323-315 yoye 4 o lawd 16 0,93 1395 Hu5 (Y rSe SuilKe wIigo Alxo

=
4 . -Eh i
OV 0 S0  wiigo = &
Jany
mme.modares.ac.ir u/')/;‘g;:%,

ol sl wlhoi)}b.jlggxﬁ')g (s IS ‘;5; AR ébb.oﬁ w&'p';&ﬁ'
01928 (pObo (o g ¥ 9 Sy o

Paio s wsan £ il L pale 5 Yl e

Sephn clppn g, oSl (SlSa iz ¢ olid S (s> -1

o clpie g2y oSl (S olSn puntige 15 y) ualilS -2

Moo Mpdio g3y ol (Sle wige liwl =3
niazmand@um.ac.ir 111-91775 ., o0 cgie ™

sSs s Sle!

B9 ool S8)5 Sl & cunl (g 4 ) 6 slajee 9 Spe Gep 3 Slujlad Jalge dlex 51 M jbg g e oyl Sl b oty e
1394 (530 e,

)50 70 9 50 20 Caliseo cpiuw )3 )Mbgps)s piaamm )3 (N85 dnituns sban b adllae ] 5 adl o S8 fpo &y danly L
1395 133),5 05 5 s

Sy 4 ol 0ud odlaiwl Yol > jelaie 4 cigld l3Bley il g 039 (edae g Ay Bl by (Cuwl 48T 8wy 1395 cigus ) OL teules 4l
(B dain (2l el S sl W8S 8 () 3)90 (KBS datns (sladnl )Mjlg g whess 52 05 Gl Silednd 57l 415
023l 5 0)lend ke oDy LIS g el 4B S 8 ool 5)50 Slugi (D (a3l g 0)lend (ke LBy LIS (Sl ol il obys
v I3 Ll 03l s YU i e ol 53 (SEB8 lain] o8 133 o s il 20 5,5 M5k 555 s (855 2 (slsgs b2 s ol
by 5 25 g g 5] 5o le B ot Sy i Sl e >3 only Jying o g &t sl s (el sl A b

a3 o5 gl 55 e iy LI b & 3 125b e il o)l (ele (o G (Sl & iblie Canwg ey e (Sl S 2 s o

Sty Cusly Jyng Glyd G & iy oo Jladl oo )3 (K35 daitne 458 ((So TO (o &y (o) 5 0y G131 L o
gy Jonl 55 (S 50 (o 3 & oo plo 3 (KBS jld izes bl (S8 dais seilaie Gy p g S0
Dled o Iy Gial38l wguome ol (Sl 7O cpw j3 o)l gmg bl o (Si8)5

Slog Ghp a3l

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:

Bamar 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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Table 4 Diameter of left vertebral artery at different ages [16]
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Table 2 Abbreviation of vertebrobasilar system vessels

L)»JY haste 4y f:lj u,uy 4 f:lj
LVA Left Vertebral Artery

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

BA Basilar Artery

ol ks o
mm 31 20-39
mm 3.2 50-59
mm 3.4 70-79
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Fig. 3 (1) Comparison of the axial velocity profiles of Sharifi and
Niazmand [20] with present study results (circles) on line 1; (2)
Comparison of the axial velocity profiles of Sharifi and Niazmand [20]
with present study results (circles) on line 2

blis) pol> anlllas 1o 1 b3 (59; (5570 Cae o Sy ammlia (1) 3 S5
L3 (59; e S Sy dmlio (2) [20] aiejls 5 oy gl L (ol
[20] asejlss 5 i ol b ((slopls bolis) yol> anlllas y0 2

4 o jlosis 16 095 1395 L5 urde Suilke wiie

[19] a5 slo s 5hE 6 Jouar
Table 6 Diameter of posterior arteries [19]
s Jb b ol
mm 10.9 11 el 2l
mm 10.9 11 ez 2>
RO PR

b by s s Dglite slod iz I Glgiee 2 JSS 0
5,5 sdalin |, Alw 20 5,5 51y oo

oo Jo-2-3
S Gen g A pae bpd Jleel bocle 0bys ol
Wlgie Sl ol oS il 4z Sl canl osd Bl Seta¥lgSans
=0,1330 ateani¥l 315 Sledbl 59 Js 4 Lol il pgo 5,135,150
Ol Sl 0d S Jloel ol 53 (55 wlide i o S lo
ol i8S Slal o (aBly g il dng S p Jdg JSO 4 055 (539
Ol g Sl wliazs o e b,z Slasin 1 Lty ool jo
osletal [11] olSom 5 S STy lagiod po (55 o ps s 5 [16]
T g o iz o lp 0% Oz Jedon Sy ol oud
il o prio 463 1 437 odg0me 0" jalshs ;) das dicin ol 39250
el s 28 ol Mol 559 pimsns y3 95 <5 > cnlpl

Sly a8 Mslypi sy el 5o Olyz S jskiie 4 Gl (ol o
A8l s F solaul 2eusgls 33l eyl eads b il (i
Oladsl g 28 105 YU (gl g Sl ooy a8 F Lk o 45l 0.001 Sl
09 Ol poe US| Siletnd @l (g el Cono 4

ol 0] sy

-4
ST " )Lf.’»'.C“l—4

kel gl Sl Mk Gsye 5o ol Jo 5l &Sl 4 axsil
Jo ol esel canss mls bawg ol adlhas o o mls wes 09290
oud (mioylel [20] (s uis 5 pshons 53 (st 055 Olr
b ol 4t wain sla Suuzmn Bl 5l wdg)l5 39y 1nj el
9 59 Boye 5 S Caxdae Ll 4y g oyl Dby et

WIS 18 RS (S5 53 by xSy s

7
/
{7

Fig. 2 Vertebrobasilar system that has been designed for a 20 year old
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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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