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Impact of different coil packing densities on intra-aneurysmal hemodynamics during embolization of

intracranial aneurysm: a numerical simulative study
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[Abstract] Objective To investigate the impact of different coil packing densities on intra-secular hemodynamics during
embolization of intracranial aneurysm, so as to provide the theoretical evidence for endovascular treatment of intracranical
aneurysms. Methods Based on digital subtraction angiography image data, the vessel numerical models with different packing
densities were constructed using computational fluid dynamics software. The hemodynamic parameters, including the wall shear
stress (WSS) and flow steamline and pressure, were obtained from the numerical simulation using Ansys CFX software.
Results The aneurysm volume and low WSS area in the aneurysm sac were decreased after the first session of embolization
compared with before treatment; the vortex in the aneurysm was decreased and the aneurysmal flow velocity had no significant
changes. Meanwhile, the WSS at the aneurysm dome increased to 2. 13 Pa. Continuous embolization greatly decreased the
overall aneurysmal flow velocity and the aneurysmal flow velocity at the distal part of the residual aneurysm neck. The average
wall pressure of the inflow tract had no noticeable changes before and after embolization. Conclusion The intra-saccular
hemodynamics during embolization of intracranial aneurysm can be influenced by the coil packing density and coil distribution in
the aneurysm.

[Key words| intracranial aneurysm; interventional therapy; therapeutic embolization; hemodynamics

[Acad J Sec Mil Med Univ,2012,33(2):195-199]

ML 3l 73 27 78 N S KO & A R TR AV IR T RYER A H ARSI 9 B R E Y L N IR T T IR
RAFEEAE M, SO R IE S IOR BRI 5 LARUEY 2 AR RO R L R A S JikoR Y B
A BN R i O S PR N B L Bl A, BT Or ANz — L I N IR YT IS SR A I I 3
AA 098 1A P4 I A A s R N S OB IR Y e Eﬁwﬁﬁﬁﬁﬁaﬁﬁz?&ﬁ {ELXS T 5 el A 2

[WFmBH] 2011-12-22 [(#EZHH] 2012-01-16

[E2TB] E%HAKRB3E4(81171092). Supported by National Natural Science Foundation of China (81171092).
[EE®EN] Rk, Ht4. E-mail: slkyongla@126. com

* 18 {5 1 # (Corresponding author). Tel; 021-81873446, E-mail; chstroke@163. com



+ 196 -

W TRE RS 20124E 2 H LB 33 %

WA SR MM 8 ) 2% B0 BT AR w3t
N AR TGk LS P B Bl DR P 9 R 25 U
Loy A RBL . AW SR = 2 1 48 35 52 IS B U2 R
RO A T B S a0 AR S A L R
AN [ A SE AR o G 3 K TR B PN L 3 Bl ) S AR A Y

=,
1 ARIMAE

1.1 —f&%4 BFH, .55 %, Wkt
WEEIRAWE 7 h” ABE . Hunt-Hess %%, k¥ CT
I < B PO Bt e L sl R S S b . A BE
RAT DSA K 42 7 A7 0 5N 3l ik 7 BR 2l ik DL iz
P S, 2200350 PN Sl Jk 3l ok i 32 8 3h bk e A R i 2f
BRACEE L [R] B 0] D 22 ) 351 P9 - I 32 38 2 fik 8 4R 58 51 3
Jik9g R #YE 3. 37 mm IR AR K AR 4. 14 mm (1

Ay ¥ B R B 3 k. A Complex
2 mm X4 cm (MicroVention 24 &, 35 E) 2|3l Ik /&
IR I S ALV LS Y P VAR R B €A N I [ 5
B L 2% I8 R Bl Ik R i 24 S MR R BOAT S AR gl Bl e %
RIT L BT IR ZE ARG . AR 6 RATH
W DSA KA, 7 Sl kR R A 5 AR 4 /N e B
AT T WG K (B 1 B) SR FH S 2Rl B 3 5 R A%
SE SN KIE , BT Enterprise 4. 5 mm X 22 em(Codman
), R ED) E R B, 5 31 Deltapaq 2 mm X 6
cm,Deltapaq 2 mm X3 cm,1. 5 mm X4 cm(Micrus
) D B2 3 52 52 3l Ik 2 B AR AR U8 9
Jiki i (B 1C) , % i 3h Bk 3% 4% 25 1)/, FR R A
WURE R 45 TR, 5 ZROR)E 3 d B Hi Bt . mRS
A 2 5y

1 AR EEESRKE DSA 1§

Fig 1 DSA image of aneurysm with different coil packing densities

A Before treatment; B: Before the second embolization; C: Immediately after the second operation
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Fig 2 Dual-volume reconstruction and blood streamline and WSS of aneurysm

with different coil packing densities at 0. 3 second of one cardiac cycle

A and C: Dual-volume reconstruction with different coil packing densities; B: 3D models after coil subtraction; D: Before treatment; E; Before

the second embolization; F: Immediately after the second operation; G: Before treatment; H: Before the second embolization; 1. Immediately

after the second operation
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