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Changes of Blood Flow Characteristics for different Coil Locations after the Embolisation of
Lateral Aneurysms
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ABSTRACT

Coil embolisation technique has been used to treat the intracranial aneurysms. Microcoils inserted into the anettrysm sac
induce the blood flow stagnation inside the aneurysm sac, which causes the thrombus formation and embolisation of
aneurysm. Since the intraaneurysmal flow patterns affect the embolisation process, we want to measure the flow field for
different locations of coil inside the aneurysm sac. Lateral aneurysm models are manufactured using rapid prototyping, and
the velocity fields are measured using particle image velocitimeter. Distally blocked models showed less flow into the
aneurysm sac comparing to proximally blocked models. Also blocking the neck of aneurysm showed better inflow blocking
comparing to blocking the dome of aneurysm. These results suggest that distal neck should be the preferred locations of coil

for aneurysm embolisation.
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Fig. 1 Non-dimensionalized flow waveform. Reynolds
numbers are calculated based on the areal mean
velocity at each moment. ab,c.d,e note velocity
measurement phase.
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Fig. 2 Velocity field at peak flow rates in straight Fig. 3 Velocity field at peak flow rates in curved
mother vessel models. mother vessel models.

- 126 -



B A% HA% mdd vd) 5 49R &
g 57}t A JdEdt. §3 96N fAR
7} Ve edgtont, FUF § ZHARAA &
A P B3 YAL I FYHIAeyd F
et JAPR ANF 2de IR ¢ 4P
=Y Ao wet fF5F 2 HHTE YA
F%F HurldA F, AR 2F 297 A4
292 49 FAAF 2dd) v, & A%
#% $=7t A Jenw (Fig.d3). #& 71
oM B, Y 2T ¥ H4E 2de 49
B oAge 2 vjE, & dAF FY F&el
A vego, 248 2E3e 4y 289
294 Hlg FUF WEE /Y FFol 39,
o) Z¥@ Fg U o3 MY 94T
5ol EAs7] WEojct.

4. 28

EU% Foid A% A4 298 AX
of vial AHY 2 FHY 2N BT F
W5 Wrze $50 IA Yeorns EUF
9% saol gAe ¥4 2 FUF A4do) &
248 ey, SUF 2 29 Aae 3
A A9% A wa) ANT H2 =5} Ho
22 2 Q4% sAol BUF AR Y &g
A9 Aot =W A9 AN A% T
F qpzel 459 P2 ERE IHY 2y
2o]4 © 2o debsct,

% 7|

2 AFE RAa7|edTFNEAg (01-PJ1-PG3-
31400-003)) 23} A4 wol £ HAUF.

Dt

A28

1. Johanson, K., “Aneurysm,” Scientific American, Vol.
247, pp. 110-122, 1982.

2. Kerber, C. W., Hechit, S.T., Knox, K., Buxton, R.B. and
Meltzer, H.S., “Flow dynamics in a fatal aneurysm of
the basilar artery,” AJNR. Vol. 17, pp.1417-1412,
1996.

3. Grave, B.V,, Partington, C.R., Refenacht, D.A., Rappe,
A.H., and Strother, C.M., “Treatment of carotid
aneurysm with platinum coils: an experimental study
in dogs,” AJNR, Vol. 11, pp. 249-252, 1990.

4. Gobin, Y.P., Counord, J.L., Flaud, P, and Duffaux, J.,
“In vitro study of hemodynamics in a giant saccular
aneurysm model: Influence of flow dynamics in the

parent vessel and effects of coil embolization,”
Neuroradiology, Vol. 36, pp. 530-536, 1994.

5. Lin, T, Fox, AJ. and Drake, C.G., “Regrowth of
aneurysm sacs from residual neck following clipping,”
J Neurosurgery, Vol. 70, pp. 556-560, 1989.

6. Patlea, L., Fahrig, R., Holdsworth, D.W. and Lownie,
S.P, “An analysis of the geometry of saccular
intracranial aneurysms,” AJNR. Vol. 20, pp.1079-1089,
1999.

7. £AE, oA, WEFA, “BHAF HEAF
Aol wAE 4%, FEA, Vol2l, pp.
567-573, 2000.

- 127 -



