Trans. Korean Soc. Mech. Eng. B, Vol. 37, No. 10, pp. 927~932, 2013 927

<st=z=8> DOI http://dx.doi.org/10.3795/KSME-B.2013.37.10.927 ISSN 1226-4881(Print)
2288-5234(Online)

HENE 2o g EFgs 4’

MoEl AT E S

—

v QLETS A AAEAZ S, e s WG] ot
Computational Hemodynamics in the Intracranial Aneurysm Model

TaewonSeo | and Jun SooByun**

*Dept. of Mechanical and Automotive Engineering, Andong Nat’l Univ.,
** Dept. of Radiology, Chung AngUniv. Hospital

(Received May 9, 2013 ; Revised June 20, 2013 ; Accepted August 21, 2013)

Key Words: Intracranial Aneurysms(*] & ), Computational Fluid Dynamics(Z12H %] < 8}, Hemodynamics(&
<38}, Wall Shear Stress(® 7 ©-8-2), Rupture of Aneurysms(5 ™5+ €)

Z5: HEUFEIe CT 9A4S 7|V R FE5810], ANSYS-FLUENT & Abg8] A2t fAlf-8e4 &
TR F ATE ol HEHFoAd HAh A He TRt A dodA dojuhs As
& g dnh BF HeuF BN $S5THwy kvl 8k HAwgH Avle e
AF-oF Fa-o] Hrie] #gehs wdwgHel A9 vls) 20 v o = %*ﬂé‘t— As & Stk 1
Ao g deldel AdeHe] Avls v A dERth G $5o] dojus Eok e
QoA wg- H53E ofArTol B AL = & AUk T HJHOHAM difres HAd &
FIHE Holn], ¥ A7 AR 54 $4E& Fd HEuiel ddE 44T ds A=
ek

Abstract: The intracranial aneurysm model is extracted based on the Computed Tomography (CT) scan images.
Computational fluid dynamics simulations were conducted under both steady and realistic flow conditions in ANSYS-
FLUENT. The minimum wall shear stress in the intracranial aneurysm tended to occur in the aneurysmal region. The
magnitude of wall shear stress along inner wall of the curvature in the right M1 segment of middle cerebral artery is
approximately 20 times higher than that along both the proximal and distal walls. However, the magnitudes of the wall
shear stress at the aneurysm region were considerably low. The blood flow has the complex distribution in the
aneurysmal region during the systolic period. Complex helical flow patterns are observed inside the aneurysm. Through
an analysis of the hemodynamic characteristics, one may predict the rupture of the cerebral aneurysms.
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Table 1 Geometric characteristics of aneurysm

Length (mm): L | Height (mm): H | Width (mm): W

23 4.17 2.89

Fig. 2 Extracted geometry from Fig. 1and flow direction
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Fig. 3 Physiological waveform of inlet velocity
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Fig. 4 Velocity streamline in the generated brain
aneurysms at a) u=0.344 and b) 0.62m/s
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(a) t=0.04

(b) t=0.08

(c) t=0.23 (d) =0.52

Fig. 6 Streamlines in the cerebral aneurysms artery in the
4 selected times
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Fig. 7 Wall shear stress and pressure contours in the
cerebral aneurysms artery in the 4 selected times
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