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Factors Affecting Successful Embolization of Intracranial Aneurysms with Guglielmi Detachable Coils

Takashi HIGA, Hiroshi UJITE and Tomokatsu HORI

Department of Neurosurgery, Neurological Institute, Tokyo Women's Medical University

To predict the angiographic outcome of coil embolization of aneurysms using Guglielmi detachable coils
(GDCs), we evaluate angiographic findings after the initial treatment and follow-up angiography. Between May
1998 and October 2006, 94 intracranial aneurysms of 88 patients underwent endosaccular embolization with
GDCs and follow-up angiography. We statistically analyzed the relationships between aneurysm size, volume em-
bolization ratio (VER), aspect ratio (AR) and arterial geometry and findings on follow-up such as complete occlu-
sion (CO) or incomplete occlusion (ICO). The geometry of the parent artery was subdivided into 3 categories; bi-
furcation, branching and lateral type. Following the initial treatment, we obtained CO in 74 aneurysms (78.7%)
and ICO in 20 aneurysms. Of 74 CO cases, three cases later recanalized and were categorized as ICO. Progres-
sive thrombosis was detected in 10 of 20 ICO cases on follow-up angiography. Branching or lateral aneurysms
showed a high tendency toward CO. VER and size of aneurysm did not show any statistical difference between
the two groups. However, the difference in AR was significant (p<0.05) between the two groups and aneurysms
with an AR larger than 2.0 showed a high success ratio of 92.6%. AR is considered one of most useful indices pre-

dicting successful coil embolization for intracranial aneurysm.

Key words: intracranial aneurysm, Guglielmi detachable coil, aspect ratio, arterial geometry, embolization
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1991 412 Guglielmi detachable coil (GDC) #3F%#

il

ZYHTAILEHARLLBOTCTEETH .
BARHCTHEE SN TWw5 GDCIZIXIMR 2 Fx

S, GDC & v 7- BB RS AT DS ARFR I EA
SNTHhLTTICIFEEIREAR LA, IhETICE
DB HEPESL S &G S, less invasive surgery
DPREBIIEASINL L) I ho/Z EI2iEw, &
ETIRFEES Y v ¥ 2 AT 6 4 54 o ik Eh iR
NS I NVERBIITDONSE L) ICR-TETY
BV SHBBEIZaAL VERKOED S EEIEB AT
W EEZLNS.

LarL, T4 VERNIE, ATEMEKRDLSLZ
& %Y, coil compaction {2 & 5 BT, SRR
DRERBEOBE K2 EOMEDDH Y, FHEZ Y v
Y'Yl L BT 5 & REIBRIZO W TERZTH
LEDBH B, LIzho TR I 4 VERT DR

TAHERIE R, BRI A O IMLFE % coil mesh 12
Lo TEIEEES Z L1280 MBRBRZREL Ty
HEEZLNDPY. T hbbERENS LE R IR
LT E 0G0, BIRBENOMIRTE L T 5.

TZThbhvbhid, HEITIZaS VERME
170 72 94 [HORNENIRIE T, BBYARSE N 0 M5k (2 52
ZHEZBHFIZOVTHE L. ThH5oRETF LI
Mm% DRI RE, AREZEKRSE (volume embolization
ratio ; VER), BlREIDO&RAE (Y4 X), BRHED
aspect ratio (AR : dome depth/neck width) T &
DY MBEOEEMERIZED L) hBELE5 2T
V% » % retrospective [ RS L7z,
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GDC 12 & 5 I By ik i 28 ke gy % RE AR |2 4 M
AL 199745 A5 5 20064 10 H  TO R
(2 220 JE B0 237 18 ONKEIIREG LR L 2 A V2R %
fTo7z. SHOKE TR, BAET TICIA IVERT
Z RiAT L 72 220 SE ) D 9 BN EARN 12 follow-
up DSA Z AT\ 15372 88 HiE B 94 18 D AN BRI % X
E L7 SEBIOMFRIZ T M 24 B THEHD A 1 33~
79 (V¥ 573+ 134) ik, Ltk 64 B CHEES A 1L 37~
85 (F3627+109) MTH - 7-.

2. 04 JLERI

TRTOMEB O T A VERMIZFES (TH,
HU, TH) IZX > Tirbhr-.

a4 OVERMIE, EFREEIZRRE T CHE
Hi & U CRBREIARZERIEC X V1T o 72, RIS 30
(digital subtraction angiography ; DSA) Lt <&l
L7-BBEIRIE O A i U TRl A k& s maA
VEZERL, 1KXBOI A VA EHNICHFE LI
(frame) ZH L721%%, ZONHITEMD A V&
JHRFEIE L7z, &fIT~ A 2 ah 7 —7 0V &gk
BN FHET B H11C 3,000~5,000 BALDO~NY v %
FIRAIZS- L, activated clotting time (ACT) 2%
BRD 2~3 851275 X9 IZHRET L7z ~2% ) idsk
ZIRERBEF TIIM P O LD L L722%, Kb
L5 B AR B E ) T A 2 1T~ %) > 10,000 AL D
24 R G 21T o 72,

BRI DAL 2 R 1 IR L7z, RIS EENIRIE A% 22
ETHRDE L, Fv TRRIEBIIR i SR B IR A% 17
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dome depth

Aspect ratio =
pect ratlo = — ek width

1 Aspect ratio

&, PSHENRGERIR ZSEFRBIIRE 2% 13 18, PIEEIIR
A BEYAR 20k ERED AR FE A 10 48, B BYAR L/ NB D
R 535 EREARIEE 25 7 18,  PISHBD IR A7 IR A Bl AR 25
Byl 2s 518, HEEBEIIRE T /NRBIR 08 S B R
A3 5 M8, FRRMNEINREAS 3 M8, e B iR A< e R 8 ik
oS 3, FIRMMEIIR FAH S BINRE A% 2 18, oM
ByRIE A 2 8, s EEYIRAE DS 2 16, MSEHBYIR G
FEIRTE SR BRI, A B BIIRA T EIRE, /NS
HRAAH SRENIRIE 2325 1 THh o 72 BEZBNEIIRIE (&
51 i, ABEZRMNEINRE L 43 Tdh - 7-.

3. #%EFITHE

b 94 EOMMBEIRE D VER, #14 X, AR,
L CEEME OS5 FELY DSA O % FHv-THl
&, TR L7z, A4 A1d DSA ETOREIIRE R AE
(mm) & L7z, %4 Xofileix, BgLTy—7h—
ELTHEE FICEV-—MEE (B 20mm) & 5 \»
R L72h 7 — 7 Vo kimfE (Avan Guide IT (IR
A5 4 A IWVILE) 52F Tl 1.8mm, 6.2F Tl¥ 21
mm) & DB X DHEH L7 AR ICHALIZ% S,
112773 Z & { DSA Lk T dome depth & neck
width Z5H L, €OHEL L o7, RREIZ A
D5 5 81 THEYIRH D dome depth & —F L
Tz,

SIEERE X 212 R T & 9 12 bifurcation type,
branching type,lateral type @ 3 type (2575 L 7-.
F7: VER (%) i3 (FBHE L7z GDC Df#k) / ()
IRIE DOIRFE) x 100 TER L7z, GDC O (mm°) &
a2 4 v o E %Ed%GDC-10soft iZ 0.241mm,
GDC-10 standard, —3D, —2D, ultra soft {Z 0.254
mm, fFHLZIAVOEE (cm) 2L &L (d/
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A B C

2 Arterial geometry harboring aneurysms
A: bifurcation type, B: branching type, C: lateral type.

2) 2xLx10 CEHEL, MEIREOFE (mm’) 3%
DEFE (a), #% (b), BIATE (o) ZWE LEMK
WZHEBLT4/3rn (a/2) x (b/2) x (¢/2) THREAL
7z

DSA L OERE DI, 100% D% % com-
plete occlusion (CO), A5E&BAZE % incomplete oc-
clusion (ICO) & L7z. ICO ZMBIRBEA DO EL D
BEIZ X U neck remnant (NR) & dome filling (DF)
ICXBI S 525, NR# & DF BEOSHERI A 72
Mol OWEE—H L TICO & LTHRET L7,

Follow-up DSA 13, #ZMEIRBE TIZ1 » HLL
W, RBEREIRE T3 7 AT 72

4. HMEHERIRE

MEHERMET I, unconditional logistic regression
model % B> C multivariate analysis # 17> 7. %
7o, SBSIER (GEEs, MR, MEOSIEIRE, W
A X, AR, VER, BZ - RHER) 2 FHROTFHEEA
TR BPEPORFICE, AT v 774 Xk
WTEHGRIRZ T 72 25 IZERE D type Bl
4 X, AR, VER ORERMILB O L, 585
#r (ANOVA) ZHWTITo 7z, KR OLEICIE
Scheffe D% \IEREEE HVTIT o 72. 7 B
#HrY 7 M StatView Version 50 (HULINKS) %1
HL7%.

B R

1. MEIETHRE

94 8 D PREIIRIE O NIR % £ 2 1R T

BRIMAE 12 81T 5 X FE M 7 bifurcation type @ 75l
(RN EY IR 73l 5 & B KB AR 3l 5 T b B A%, H
KB IR (& — M BRI DK & S 1THA neck ¢
Ji < DSA ECEREE & A RINEN IR 5542 ASHA B 12 45
BELIZC W, BEEZ Y v ¥ U i CiHE SRS,
Z D724 O MR T 13BN B R 56 i E8 8 R 9 %
T73% %= 57z, FM % branching type 1&, Rk

g2 RHEIREOMR

ki Eh iR > PIER E% (%)
bifurcation type 22
ot JEC B AR S i SR B R A 17 (77.3)
Tt EE B AR /NPt B AR 23 I 410988 2 (91
A2 BB AR 1 ( 45)
CIPNGET O 1 (45)
BRI RS 1 (45
branching type 51
T2 W ENARIE 20 (39.2)
PSR BN AR 7 22 38 B Rk 53 I6t 30 Bl ik g 10 (196)
P A Bl R BT AR A% B AR 3-8 ER Bh AR 5 (98)
Jh JES B AR /IS B Bl IR 4305 R B AR 8 5 (93
HE B BIARER T /1NN B R 2015k R D R A 5 (98)
K B ) R 2 (40
PRSABIR 15 5 PR 284 SR B0 IR B 1 (19
bt S B R AR i SR B R 1 (19
HeB BIIRET T /NI B IR 2516 SR D AR 9 1 (19
B A B AR A R 1 (19
lateral type 21
PSR ED IR 65 85Il IR S22 ER B IR 12 (57.1)
B BB IRI 2 (95
YNl 2 (95)
Al 22 @B AR 1 (48
PR A BBl R 04 A T <3 8D R g 1 (48)
it JEC B AR A R B A 1 (48)
He B B IR A B SR B IR 1 (498
/BB AR A ER B AR 1 ( 48)
& 94

TR BYAR AR AL & WSRO 5 ER,  PISHBIIR &
RBERODTIEIRTH 5, SRIOMETLWEE
EhT588% % 7. Lateral type DBEIIRS &
I E 2 R 2 W EIIRE Td D WEEIIRIC X <
BRI NLD, SRIOKE T b NEBIREERIR 2R
BRI A 57.1% % 57z,

2. WBENRAEEDY 1 XH LV AR

FMEDIREE D9 4 XX, bifurcation type Tl 3~14
(mean=SD : 6.6+26) mm, branching type T 1%
3~13 (55+25) mm, lateral type Tix 3~9 (5.6
17) mm TH o7z, SEH I A IVERM % 1T o 72 INED
IRHE 94 D5 % 90 i (95.7%) ix 10mm LAF Twb
W % small aneurysm (25 Sz, £ M5 O
TERE & BNEIARIB O3 4 X IZHBIEA L e h o 72,

3 AR (mean=SD) 1%, bifurcation type T i
2.38 £ 1.39,branching type T X 2.16 +(0.70,lateral
type T 1.95+086 T &H » 72. AR it bifurcation
type, branching type, lateral type ® JEIZ{& T 3
BEMD D o 728, G EOME CIKET#NE EE
TR NG o7
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initial treatment
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2 aneurysms
6 aneurysms

~

18 aneurysms

(@]
o
=
1
™)
S
—_
(v
o
2
N
N

Q
=)
=
1
[
)
Py
)
S
=
N
A

/

- g 18 aneurysms
2 aneurysms

ICO : n=1 (4.8%)
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¥ 3 Relationship between arterial geometry and results of coil embolization
CO: complete occlusion, ICO: incomplete occlusion, DSA: digital subtraction angiography.
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4 Relationship between AR and result of follow-up
DSA

AR: aspect ratio, CO: complete occlusion, ICO: incom-
plete occlusion, DSA: digital subtraction angiography.

3. E2FAEE(CO) LHATFLOHEM (X3, 4,
%3, 4)

1) #ERGHE O BAR

MEEETO CO X, DS H 74 8 (787%) T
BFohsz. ICOX 20 (NR 1418, DF6M) TH -
7z. Type BITHA % &, bifurcation type Tl 22 D
95 CO 16 (727%), ICO X 648 (NR5 1,
DF 1 ffl) T3 - 7z. Branching type Tt 51 o9
% CO X 39 (765%), ICO % 1218 (NR 8 M, DF
418) THo7:. Lateraltype TiZ 21D H 5 CO
(X 1918 (904%), ICO X248 (NR11{#, DF14#)
T# -7z, Lateral aneurysm T CO #& 5L 5 F)3
B O BB Ao 72285, S EOBRE CTIOERI 72

% 3 Multivariate analysis of factors influencing suc-
cessful coil embolization

p value Odds ratio 95% CI

Age 0.394 0973 0915 ~ 1.036
Sex 0637 1524 0.265 ~ 8.783
Arterial 0.118 2613 0.783 ~ 8722
geometry

VER 0.367 0953 0.859 ~ 1.058
Size 0453 1.123 0829 ~ 1522
AR 0.013 0.161 0.035 ~ 0.731
Ruptured or 0.058 0.123 0.014 ~ 1.077
Unruptured

VER: volume embolization ratio, AR: aspect ratio, CI: confi-
dence interval.

CHRTENARZEZ A DN 572,

P ENEHEIZ BT 5 bifurcation type T?D CO H D
¥ VER, 4 X, AR iE, 3325+1045%, 65+24
mm, 237125 CTh o7z, ICOBETIE, #hEh
3111+1258%, 67*42mm, 183+065 TH-o7-.
SEWVERITHAE L H1230% 2@ 2 TEB WAL
ZiFAoNLdho/. LALELVERTH AR AS
EWIEEIX ICO I2#b A A & 7z,

Branching type Ti& CO # D3 VER, ¥4 X,
AR I, #NEN 31.74+927%, 54+22mm, 220+
069, TdHh o 7. ICOBE T, Th &£ 2792
11.37%, 54=33mm, 194068 TH-o7:. W T
VER X 30% RifsCH D, RiFRERMITbI:
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% 4 Effect of VER, size and AR to complete occlusion

initial treatment follow-up DSA
Cco VER all types 3222+ 944 (n = 74) 32.18+10.03 (n = 81)
(%) bifurcation type  3325+1045 (n =16) 3426+1108 (0 = 18
branching type 3174+ 927 (n = 39) 3156+ 997 (n = 43)
lateral type 3221+ 935 (n =19 3161+ 944 (n = 20)
size all types 56 + 21 (n = 74) 56 * 22 (n = 81)
(mm)  pifurcation type 65 * 24 (=16 62 = 24  (a =18
branching type 54 = 22 (n = 39) 54 * 24 (n = 43)
lateral type 55 = 15 (n = 19) 57 = 17 (n = 20)
AR all types 218+ 089 (n = 74) 220+ 085 (n = 81)—«
bifurcation type 237+ 125 (n = 16) 236=x 118 (n = 18)
branching type 220+ 069 (n = 39) 221+ 068 (n = 43)T* %
lateral type 197+ 090 (n = 19) 201 034 (n = 20)
ICO VER all types 2828 +11.11 (n = 20) 26.38+ 740 (n =13)
(%) bifurcation type  3L11%1258 (= 6) 2553+ 615 (n= 4)
branching type 2792+11.37 (n = 12) 2725+ 863 n= 8
lateral type 2190 15 n= 2 22.8 n= 1)
size all types 62 = 34 (n = 20) 65 + 36 n =13
mm)  pifurcation type 67 + 42 (n= 6 80 = 47  (n= 4
branching type 54 = 33 (n =12 60 = 32 (n= 98
lateral type 65 = 35 n= 2 4.0 n= 1)
AR all types 196+ 073 (n = 20) 172+ 0.79 (n=13)_|
bifurcation type 1.83= 0.65 (n= 6) 163+ 062 n = 4)
branching type 194+ 068 (n =12 188+ 0.86 n= 8§_ |
lateral type 180+ 057 n= 2 0.8 n= 1)

means = SD. VER: volume embolization ratio, AR: aspect ratio, CO: complete occlusion, ICO: incomplete oc-

clusion, DSA: digital subtraction angiography, *p = 0.013, **p = 0.045.

tEzZons. L2ALEUEED VER H 5 0wid¥
A4 A TH AR MMEWHEE, bifurcation type D& &
[ &9HITICO b B @A A S L7z, Lateral
type Tl CO REDFH VER, ¥4 X, ARIX, #h
£ 3221+£935%, 55*15mm, 197090 TH -
7. ICOBETIX, 2NN 2190=156%, 65+35
mm, 180+057 T& - 7-. Lateral type T i ICO
OB D o 2O MEHERRETIE T X %2
o7z

2) Follow-up DSA D REiHE

Follow-up DSA T, #IE&E#ED CO B 74 D 9
B 71 (959%) °CO D% T THEMIIALNL
Do 7zAt, FRY D 3T ICODF 3A) Ic#i7 L7,
MEGEHRD ICO B 20 1 (NR 1418, DF61#) ©9
B 10845 CO ICBAT L7z, 3R Y o 10 i ICO (NR
61, DF4M) o F FTho7z. ThbbLWEERE
BICOIT# D o 72 D 50% 5 CO~ & BIT L
7o, 34 VERMBITEO CO DHER, ~/3) v %
FHLTWAMIZREINZ3DROT, ~X) D
R %22 X ) ERBAO ML) E L
DT BRI EEZONL. 5D IERF

B 5~7 ITRT.

Follow-up DSA T®» CO #®¥3 VER, %1 X,
ARZEZEHF THRE T 5 L, Th 13218+
1003%, 56 =2.2mm, 220%085 TH»72. ICOHT
&, TNEN2638+740%, 65=36mm, 1.72+0.79
Tho/z. FHYVERIFICOEHETIZ COBICHIL
THhEPICRr o725, MBICAEEZEZIALNE
Mol MEEMT, ¥4 X2V THHEEEITLD
Nrolzny, ICOMTIIARICAR MEHL o 72
(p=0.013).

AR 2520 LLE O BIIRIGIC T 4 W ERM E 1T 72
Y6, follow-up DSA DEFETCO L o72DiE 54
B9 H50M (926%) TH - 72 F 7 follow-up
DSATICOT® - 721307 5 H91H (69.2% ) Tix AR
W20 Kl THo7z (K4).

Type BIZHET$ 5 &, bifurcation type @ CO &
T FH VER, +4 X, AR, €hEh 3426+
11.08%, 6.2+ 24mm, 236=1.18 TH 7. ICORET
i, €hZh 2553+615%, 80=47mm, 1.63=0.62
Tho7z. COBL ICORZ BT 5 L ICO BT
VER MK, H A4 XHKRE L, AR DN S WEMAS
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5 A case of right internal carotid artery — poste-
rior communicating artery unruptured aneurysm
Upper: Pre-embolization right carotid angiogram.
The aneurysm was classified as a branching type.
Maximum diameter was 8.0mm. AR = 2.0.

Center: Right carotid angiogram obtained just after
coil embolization showed dome filling of the
aneurysm. VER = 22.3%.

Lower: Right carotid angiogram obtained 6 months
after coil embolization showed small neck remnant.

ANz
75 72. Branching type T CO #DF¥ VER, W
A X, AR, #NF 3156+9.97%, 54 +24mm,

33

6 A case of right internal carotid artery paracli-
noid unruptured aneurysm

Upper: Pre-embolization right carotid angiogram.
The aneurysm was classified as a lateral type. Maxi-
mum diameter = 40mm. AR = 14

Center: Right carotid angiogram obtained just after
coil embolization showed dome filling of the
aneurysm. VER = 23.0%.

Lower: Right carotid angiogram obtained 3 months
after coil embolization showed complete occlusion of
the aneurysm.

L2 LAROKE TRAERERBONE
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7 A case of basilar artery tip ruptured aneurysm

Upper: pre-embolization right vertebral angiogram.
The aneurysm was classified as a bifurcation type.
Maximum diameter was 9.0mm. AR = 19.

Center: Right vertebral angiogram obtained just after
coil embolization showed small neck remnant. VER =
19.0%.

Lower: Right vertebral angiogram obtained 3 weeks af-
ter coil embolization showed dome filling of the
aneurysm. The aneurysm was re-embolized.

2212068 Tho/z. ICOBETIE, FhFN 2725+
863%, 6.0+32mm, 1.88x0.86 TH - 7. MEEREIZ
VER BIXUH A XIZHEEEITALON R Do 1295,
ARDAFBEEZ T ROz (p=0045). Lateral type
T3 CO DI VER, #4 X, ARIE, ZhZh
3161+944%, 57+1.7mm, 2012084 Tdh - 7-.
ICOBIX 1 HAOART, ZNFN228%, 40mm, 0.8
TdH o 72. Lateral type DENRFE TIX, L V) CO I
RIho72h, ICOB1IBIDATH-2/bZF DMk
BREHITE L d o7

Follow-up DSA TICO TH-7: 13D 9 - 8 1
WCHIERZITo 72 209 B THICIZERN 21T -
72h3, BRI SEERE BE A & 20l LT B U DR AT
PR E KT L 72 LEICOWCTIZBEZ Vv ¥ v 7
WMEITo72 RYDOSMIZOVTIE, BETLER
DAL D 5\ IFERRIH WA S BB %175 T
Wb,

RN BI IR & RSB IR ClLi 3 5 &,
W RIEOFEH Y 4 XL FHARIZ59+27
mm, 2.16+0.99, RBEEMENRE T 55+20mm,
217088 TH Y, WINIHFEEIALN L Do
7z, F 72 ¥ 39 VER X 8% 2 W B BR 98 293015
10.10%, RuEZLAXNENIRBI A 32.83£9.53% T, WZLHN
BIIRIE TERNEITIC B o 72 MEH A BT A S
Nehoi.

x =

BXENAIREE OGO B BIZBIIRIE AR & < SRR
TETHHERRCT, BREHHEICILLET
1l (subarachnoid hemorrhage : SAH) D FFi T
5. BAEASY V7 — NRigEEL LTHEIZE L2
VY ¥ TMBIThRTHED, FRIL VLD
I8 N ZEAR AT A less invasive 2 iGHEE & LT ERKIC
HELERZOND. BUERNBIREERMICER S
TWw5 GDCIZ 191 12 A 7 U 7 A\ D i e o4 Rt
& Guido Guglielmi 512 X - THZE S /2", GDC
ENREFTHHE ST zaf VERLY, @Y%
KEE LTHRBANICHATE S T THEEOH LA
N, ANBIPTETHS. BRENICIAVER
Bk, IANDTSFFHEGERATF Y LADY X T
FMRTOBTEBEICL ) BERASWEZES LERT 2
AR > TWA, GDCIZ7 A Y F Tl 1995 4F
\ZFDA (7 X ) 7 BaREMR) OB 421, &
HTH 197 FE3 R LR EINL L GCCCof’

BISEZ V) v 2 7 & B L 72354 o lkBh kg
ORI, EFITHT R8N, RMEERH
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R f 5 DZEEAL DIRAE D Inl kDS BE, HELIE O
FakE, BB Y v ¥ Y IO ORI E N A
HICHWRBEIRTHLILEFETHS.

—7, BEMIREERMIC L o TE L A EHHEL,
WhWBIMENTON T — T VEBIEIZI > THELS
MR, BEIREEEDZEIL, WBEIREND 31 LD
KAEME~NDEA F 72 BRI N O M O FE I &
AHERIE, 7 L TEMIICIZ coil compaction 12 & %
R OFRE, mefbL-BREoOFHRE
X OB RSN D 5107,

RA7OHTA FITAXY—RAT—TN, TN
L BEIIREREDZEILIE, 2 A VERINTIZBI B
DERODEWETH ), 1~4% BEOHEETHEL
5977 RWTHEE %5013 4 VERMERICE
L % coil compaction 2 X 2B RBE O B ETH
577 a4 VERMKZOFBREIX 10~30% BET
HOY, FhE L 7B A S i3 5 R 0.6~
16% LHMEINTVEY, ZolIOMERIT R
BEIRE OB EIIIEHTELRVWERTHS. — &
BB VU v €V TR L BIRE O FE I
D TARv. BORTIEEHEZ B 720 EKEmIZ
aA7—r i LORMGERBELZRET A2 M %
=74 Y7 L7zaf VHFEHINTWEYR, &
BRERLZTNER S RVWHETH 5.

77 FF aAf vidbiiiett T 5 72 OBIREIN
DAL NVEABOMBILD X H =X 21%, HASH
7z coil mesh 12 & 2 BRI N O ML EE DT, =
AN & MEOEZEI & BRMKOIEYE, € L THE
FRILERA & DOFUE ADP 12 & 5 /MR OIGEEIL & %
Z 6N BPY b b BRI N O I O v BRI
V5, I VERMTEEMELEI LTV e HEN
ShB., —RICIMEORANTZDOWEICE o TRE
CEALT 5.

AR oA VERMOKREEHRET HAHFELT
O£ VERMT O VER, EOSIEEE, BIkE O
BAERL, ERICHE RS L2 PRET Lz
DTH5B. WMENRBEAKE  RIUTTER T A V3
BRrPEHEEC RIS HMONRTVD. IS
neck D% A W3 4mm Pl k., &KEFEAY 15mm P ko
large aneurysm TIIERMAIAZE IR D 5 3,
coil compaction 238 U A2 RIIEHL % A7, F/-a4
VERMIZBIT S VER X, T4 VERNZITH W
HOBFRICL - THLLELENS.

SRlbNbNDITT o722 4 VERNOESIZX, &
K ZFAY10mm LA T @ small aneurysm %% 94 il @ 9
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L0 THo 770, FIBIERROTEEMER
787% LEETH oz, —RIZIA NVERMIZET
% VER 1Z230% BEL VWb TWAY, SRMETL
ZIHER THLAMEEETOCOHEDFEH VER I
3222+944%, 1ICO #EDF¥ VER X 2828 +11.11%
EEHIT30% 2L, SROMEHEF DT XTOBE)
HRIZ R L TR oM TR o 4 VERM A%
ENZEHWEING., ThbbLbFREEOERIZLEA
ERDONLVWOT, COIEH 2 MDEE% ICO
BLEBETAZLIZLI-THMTELEEZON
A.

P B AR L BRI ISR % Willis Bk O 5715
& (bifurcation) IZE-583 545, Wb 5 HERK 2 5
MiVZ @B (branch) 23470k 3 % E47 (apex),
% 7 shear stress D 7% % FEIEER (lateral) 125 4
U%. L2 LEBIIRAZIZH IR SIS 5 bifur-
cation & i# - T branching @ apex 2%, It d FE
X EZE L vy, ¥ 512 lateral aneurysm Tid, 13
EALERDPODRNDVERBANAL Z EE %
V. ZO X ) BB O MR, 18 05 RE
WWRELSEGENTWAS.

BRI DK, HEME T inflow & out-flow
DHLEMIIEDLLETHL. 2FVEROETDH
5728, EOHAXPKEL L) EWROEREFE
R, MNP EMORT THEEN LS. )
IRIEDED 3 A ZDHRBEWBITLHLEERD L,
ROV 14 XPKEL %22 LFENIPTHHAEEIZ
KIEIZHEIN$ 20T, EIRBADOTRIIGEL %5,
T%bB neck B/ME % B LEIIRBEANICHTHNLAT
MEiEESI N, BIREPREL 25 L BENVHET
72O BRI A OTAUIREIIEL 2570, ZDF)
RO EEMEICKTIBREL LTEHREOY A X
& ARIWCE B L7z, AR EIRIE @ neck width T
dome depth ZBL72METH YV, 1.5 LT OBIIRE X
Wb Wb neck DA WVEERIROBRBE CTH D, 20
U EDOBGEIERAE D neck D EIRENIRE TH
5

ShRobbOME Tk, MEDOFUERE L
COLDBIZHL N —D2DEMZRD. Thb
% CO I branching type, lateral type TH SN T
{, branching 3 & U lateral type TIIFIRIIEHEERFIC
ICO T3 - Td, branching type TIL 50%, lateral
type T 1% 100% 7* follow-up DSA TCO ~ & B 17
L T\ 7z. Branching 3 X OF lateral type DEIAREE T
i, ERARRCIEA ) YR LTEY 3 Il
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BILZHRONGZVEENH > T, EidSoMik
PENRENICEBETEA L2 W THIEEEE D ER
PEARLTVWEEZ NS, L L#EIZCOATICO
\ZBAT L7255 & branching type 12 i% 39 fEH 2 @
HY, a4 IVERMNEIT ) RICEIRE~ O M KA
EATFIZIANTRYy F VT TETWENE) 2
PEETHL EHBEINS.

PBREOERERETLIHT, 20H¥ 4 XL AR
#HET LA, YA XX COBE ICOMTHES
XA LN -722% AR IZH L Tid follow-up DSA
DO R TIXEER DOME, % L T branching type
TOME TR FWEEEEL Do TICOHTHK
Dotz SEObIbOERNIL 15mm Pl Eok X
ZEREIETh TV WD, ¥4 XICELTE
BEIRZ» o705 BRERDEBTIREDS
W 10mm AT OB AR Tik AR 253 £ VERN O
HRIIVBL 5 ZRTLEZOND.

AR D20 L E O BRI IZ 2 4 WERM 21T 72
Y6, follow-up DSA OR R T CO & 7 o 72 RN
54 D9 H 50 il (926%) TH o7z, F7z, follow-
upDSATICOT & » 71318 » 5 HIM
(692%)1Z AR D20 R TH o7z $hbbaf v
ERMOBEZFUTEL ARDEFRIT20 £ 2
bN5.

w W

MBI IR IS5 % 3 4 VEMRM LR FEREF O
w, B om B, EWIRBEEZ Y vy S
WMELBETA2WREEZMO TS, a4 VERMTD
BRI 52 5 HFEBET L2/ R, 10mm LA
T OMBINRKE Tl AR 232 4 WVERNORERIZE
52 HHEFNERFTHL T EHMHBAELL. AR
D20 L EDYE, a4 VERN TR RERIE
LNAERIEL, ThESHEREERO—DDIF
BICRbLEZONS.
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