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Supression of wall shear stress inside cerebral aneurysm at bifurcation of anterior
cerebral artery by stent
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The effect of a simple bare metal stent on repression of wall shear stress
inside a model cerebral aneurysm was experimentally investigated by two dimensional particle image
velocimetry in vitro. The flow model simulated a cerebral aneurysm induced at the apex of bifurcation
between the anterior cerebral artery and the anterior communicating artery. Wall shear stress was
investigated using both stented and non-stented models to assess the simple stent characteristics. The
flow behavior inside the stented aneurysm sac was unusual and wall shear stress was much smaller inside
the aneurysm sac. Stent placement effectively repressed the temporal and spatial variations, and the
magnitude of wall shear stress. Hence, there is an effective possibility that would retard the progress

of cerebral aneurysms by even simple stent.




in vitro
10
Computational Fluid
Dynamics
95
Dome
in vitro
(WSS) WSS
WSS
2D PIV
8mm
6mm ACA (A1-A2)
3mm
(ACoA)
1
12mm
N=6mm D=12mm
AR=D/N=2.0
1.41
PIOLAX Simple

uncoated bare metal stent (Feel stent)
Wire diameter 0.25mm, Strut width 8mm,
Porosity 95%
53

1.13g/cm3, 7.00x10-¢

m?2/s 1.41293K(20 )
3.3 Scale up
2
435
4.0

AR=2.0
12mm 4%
0.4mm

2 PIV

Davis 7 software

(Lavision, GmbH, Goettingen, Germany)
AF NIKKOR
Lens(Nikon, Tokyo, Japan) Image

intense CCD Camera (1376*1040 pixels)
15Hz double pulse

Nd-Yag laser with 30mJ output
EBM FLUOstar
14pm, 1.1g/cm3



@)
2

Non-stented  Stent
2 3
435 0.68
4.0
50 Imaged frame data

Velocity (em/s)
20

Early systole =0 Peak systo]e ot=1/2 0
—: Scale= lmm

Mid-diastole mt=n Late diastole wt= 3m/2

2
(Rem=435, a=4.0, A=0.68)

/sd/ Velocity (cm/s)
20
16
12
8
4

Early systole ot=0 Peak syé;dle ot=n/2 0
~: Scale= Imm

()
Mid-diastole ot=7 Late diastole wt= 371/2 WSS
3 5
(Rem=435, 0=4.0, A=0.68) Rem=435
WSS
Non-stented ot=7/2 WSS 6=0~180°
e 0=270° ot=rn/2 1.9
e
ot= 0, 200
3n/2 ot
1.6
owt= 3n/2 &
e é L2}
_‘Eo.s
3
Stent S

90 120 150 180 210 240 270 300

0 30 60
o 0 deg e

(Rem=435, a=4.0, A=0.68)




E 3
<
* T
o 3n/2 b

Wall shear stress |Tw|

(Rem=435, 0:=4.0, A=0.68)

30
WSS
0.38

6 WSS

ot= n/2
0.82 WSS
0.2
Simple
WSS 1/2

®3)

95%

55%
47%

10

(1) Lijian Xu, Ryuhei Yamaguchi, Gaku
Tanaka, Hao Liu, Effect of elasticity on
wall shear stress inside cerebral aneurysm
at anterior cerebral artery, Journal of
Fluids and Structures, 2015, in press.

(2) Ryuhei Yamaguchi Gaku Tanaka Hao
Liu Hiroshi Ujiie Repression of wall shear

stress inside cerebral aneurysm at
bifurcation of anterior cerebral artery by
stents, Heart and Vessels, 2015, DOI
10.1007/s00380-015-0665-1.

®)
, Vol.33,
No0.4(2013-4), pp.1-6.
6
@ 2
37
p.67
2014 6 5,6 )

@

27
,N0.14-67,pp.81-82, 2015 9,10

(3) Xu, L. Yamaguchi, R., Liu, H.,
Simulated-based prediction of occlusion
inside cerebral aneurysm at bifurcation of
anterior communicating artery. 7th WCB,
F31,2014 7 6-11 ,

JUSA.

1C) R
36

p.41,2013 6 7,8 )

(5) Matsuzawa, T., Ujiie, H., Yamaguchi,
R., Occlusion Phenomenon in Cerebral
Aneurysm Model induced at Bifurcation by
Stent, ESB 2013 19TH Congress, CD-ROM

S40.4-044, 2013 8 2528 ,

@ ‘

2013-9  pp.32-38.

O

O

@
(YAMAGUCHI RYUHEI)
90103936

@

(TANAKA GAKU)

20292667



