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CFD Analysis on Stent Shape to Reduce Blood Flowing into
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ABSTRACT

A cerebral aneurysm is a ballooning arising from a weakened area in the wall of a blood vessel in the brain.
In this study, the flow analysis of the blood vessel, including the cerebral aneurysm and the stent, was
conducted to investigate the effect of the stent shape on reduction of blood flowing into the cerebral aneurysm.
We used the Carreau model to describe Non-Newtonian behaviors of blood flow. Two kinds of stents, which
had different cross angles were modelled by the commercial CAD program and the geometries of those stents
were reflected in the analysis domain of the blood vessel. From the results of the flow analysis, we found that
the blood flowing into the cerebral aneurysm was decreased as the cross angle of the stent was decreased.

Key Words : Cerebral Aneurysm(‘t|SM &), Stent(AEH E), Blood Vessel(E2), Flow Analysis(F&all A1)
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Fig. 4 (@) Mesh and boundary condition of
analysis geometry (b) Velocity boundary condition
prescribed as a function of time at entrance (f(t))

Table 1 Parameter values for Carreau Model'!
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Table 2 Flow analysis conditions of blood vessel

and stent
Items Dimensions
Diameter of ACA 2.6mm
Blood Diameter of ACoA 1.5mm
vessel  Max. diameter of aneurysm 9mm
Neck diameter of aneurysm 3mm
Width of stent 0.03mm
Thickness of stent 0.05mm
Stent
90 deg. and
Cross angle
50 deg.
32 §UFIe M EAA
R fF5& BARH] AdiAs Aol

s34 T Aele BAE Uele FAEAIAY
(Constitutive relation)®] 3| oF st} R F-5&
AsE 3EFH &5 Aole BAVE A8 FEY
A(Newtonian) FAolgtxr 7IAstH EAX|7F HA
A g A o7] Wi 3iX-& HFAst wEA
AA & Ak a2, AA Y AsTde ol
3}7] w&ol ¥l-77+EU A (Non-Newtonian) =& 2]
3Rl Carreau ERE B ATolA FABA AR
A-&-st At

Carreau E@-2 2] 714 Hl-REYUA 2
oo owsty HAS 714 & wAs Ao
dH A gom /‘](1)9]' ZELE],[B] Carreau =22] 3}
ZHHE 42, A8E SaA AAHE o ok Fr)
B AT E o #3 FAAT A FaE
dMe FalA 5 AFEE AEsYeH,

Table 1] A &]5FATH

HUO{N

n—1

—n.)[1+ (O] 2 )

0= 1.+ (1

0:17]/\-13 )\a n, T][]a noo"\f E‘AE)]}\]ZJ:, Carreau _‘-j_t"é
o] A, FHEE(Zero shear rate)dAdAG, 3t
A &(Infinite shear rate)dAATE 22 ERA

-

_u

— 45 —



i
ol
=2
Hu
]
2
Jo
o2
2
o
tlo
f
=
>
=
m
oft
o
2
Y
o
r_>.i
:|o

Al A - F=71AZFS A, Alled, A&

4.1 o =H

Table 2= & A7l A8 HEH7F 51 2=
E9 &4 =1E& a9kt Yehd Zolth Fig 1
oA AHg uie} o] HFHF FoA s T
A HE7E 52 HAuEE®  (ACoA;  Anterior
communicating artery) &7] A LAY T F
£ A e HAEAr] el o] F4e
= AxE9 (ACA; Anterior cerebral artery), &
WFEH, HEHF AA Fol] AR AA
HIdoh dAzdoR AgE Y AFE
Bryce o] &3 ATt A TAHANA
g EtG e =3, FHFel #EE Aee
Sakamoto' 9] AT AFZ F&33Th

2HlEo] #AHY XFE Sebastian 519 A
of A& Z% FYT 0.03mmE AHESATE 2

E ARg 224004 AHE bie} Zo] 2LEFR

T AAe 9% W HAVE 98 A=E Ut
AL wASEE AAE nER FA4olth HE

Foll frd=Ee 8 FFES 1@y HAsiA

X

wzpzro] 90 deg. ©F 50 deg.! F Al AF-E O
Ao 3Pt Aol 90 deg.?l 7 E duk
S 2 @o| Agsle £HES AR Fitolth
Z}2ro] 50 deg.?l AS= Tang[lg] 50] /\]??_ |

w2FZEo] 90 deg.?l 73 %ol 25,656,5107144 7:‘%}7}
ALEEIQ L, wakZbo] 50 deg.? £ 46,972,321
MY AR ALEHATE mxbzto] 50 deg ¢l A
of & o 27t2% watio A ozt g
HE AAE 737 sl AAe Mg @A 6
S718FA S CPU Al4tAIZHS W AFZEe] 90 deg.
50 deg. 1 Aol Z+zF 7AZE H 15A43k0] A8
= AT

Velocity(mm/s)

Velomty[mm*s)
32

. 238
256
224
192
160

ﬁ 128
96

64
I 32
0

Fig. 5 Distributions of magnitude of velocity at
aneurysm neck(cut line C-C') when (a)no stent is
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inserted (b)cross angle of stent is 90 deg. and (c)
cross angle of stent is 50 deg.
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Fig. 6 Total distributions of magnitude of velocity
in the blood vessel when (a)no stent is inserted,
(b)cross angle of stent is 90 deg. and (c) cross
angle of stent is 50 deg.
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Fig. 7 Distributions of magnitude of velocity at
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(a)no stent is inserted, (b)cross angle of stent is 90
deg. and (c) cross angle of stent is 50 deg.
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