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Initial experience of coil embolization of unruptured aneurysm using
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@Abstract@®
Object: We report initial results of our experiences in stent-assisted coil embolization for unruptured cerebral
aneurysms using the Enterprise vascular reconstruction device (VRD).
Method: Retrospective analysis of the clinical and angiographic results, complications and outcomes was
performed on 31 consecutive patients during the period between July 2010 and May 2011.
Result: The patients (8 male and 23 female) were on average 62.2 years old (range 42~83). Twenty aneurysms
were in the anterior circulation (internal carotid artery 18, anterior communicating artery 2), and 11 were in the
posterior circulation (posterior cerebral artery 1, basilar artery 6, vertebral artery 4). In 31 aneurysms, 26 were
the saccular type and 5 were the fusiform type. Mean diameter of the aneurysms was 12.5+5.2 mm. The jailing
technique was used in 8 cases and balloon-assisted technique in 23 cases. The angiographic result of embolization
was complete occlusion in 5 (16.2%), neck remnant in 25 (80.6%), and body filling in 1 (3.2%). The average
volume embolization rate was 29.3+9.0%. Two patients (6.5%) presented transient ischemic attack in the post-
treatment period, though both of them showed complete recovery without any permanent morbidity.
Conclusion: Our initial experiences reveal that stent-assisted coil embolization using the Enterprise VRD
appears useful in the treatment of certain cases of wide-neck aneurysm, which are intractable by conventional
endovascular techniques, though a long-term follow-up is mandatory to prove its actual usefulness.
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2010 FE7TH»HLHENMEHDOAT ¥ N TH S DIEBIZ £ LD, TEROIE LI L TELZ M2 7.

Enterprise™ VRD (Johnson&Johnson Codman, Miami, .

FL USA) ARBIRHII 2 7 4 VIR Y R I

THMWREIC A o7z, T CIHHENEETH 5 72 wide 413 2010 4 7 A7 5 2011 48 5 H F TITHRE 7 mm
neck 72 BNRIE K3 2 GRS ALK 2 WIFEAS S 72 DL E o R ZINENIRIE 31 112xF L T Enterprise™ VRD
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Table 1 Characteristics of patients Table 2 Result of embolization
Characteristic Result
no. of patients 31 mean VER 29.3+9.0%
M/F 8/23 Complete Occlusion 5(16.2%)
mean age 622 (42~83) Neck Remnant 25(80.6%)
mean diameter 125+5.2 mm Body Filling 1(3.2%)
form of aneurysms Complication
saccular aneurysm 26 transient ischemia 2(6.5%)
fusiform aneurysm 5 anemia due to hematoma 3(9.7%)
size of aneurysm DWTI positive 15(48.4%)
lgrge aneurysm 16 DWI : diffusion weighted image
glant aneurysm 2 VER : volume embolization ratio
others 13
location
ICA
IC cavernous 4 ﬁ%l: =R
IC paraclinoid 10
ICPC 4 Enterprise™ VRD D JER & I 1 VERO FE LT
AcomA 2 IZ balloon assist technique % f#H L 72> jailing technique
VA - 238 %1, balloon assist technique TZER L TH S xfEIC
VA fusiform 4
BA Enterprise™ VRD % J£ B L 72 & @ »%15 61, balloon
BA tip assist technique T2E1% Enterprise™ VRD % JEB] L T
T : B2 A R L7 OB 8 BITH 7,

AcomA : anterior communicating artery

BA : basilar artery

ICA : internal carotid artery

ICPC : internal carotid artery-posterior communicating artery
PCA : posterior cerebral artery

VA : vertebral artery

~83 %), Bk KMix8:23 THo7 (Table 1). &
IRIGFBALONFUL Table 1 oi@ ) T, #iJifEE 20 B,
BRI 1L BITH - 7. BIIRIE DO FIRIE saccular
26, fusiform 5, 4 ££ 1% *F 3125 £ 52mm (70~
288 mm) TH VY, K£F(12~24 mm) 16 B, K (25 mm
PILE) 2B1CTH o7z FERRICOWTIE, MM 28 4,
FEBYE 3BITH Y, FEBEDONFRIIHES Z 4 U 72 NFHB)IR
2B, WHAEZE 2 A U 7o MK ENIR A S BRI 1 651 Cd
- 72. Enterprise™ VRD %3 2 fEflid 46, T 5
H2H7AEY »100mg/ H, 70 ¥ FZ L)V 75 mg/
HEHNIRLTBY, #4747 h7—T7 VEIERE
activated clotting time 2% 300 Bif%127: % X 9 ~/8) v %
P L7z, A HICId 4 MRI LE0ER S (diffusion
weighted image : DWI) %V, RIS PHEDA M 2 fift
ALz
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Enterprise™ VRD B O#IEAKIZE VT FZ 7V
REL2DDE b o7 ATV MEBBKIZIA VAT
KT TNV LIz AT TR L 72ER, B LY
AT v MEB#IZ PROWLER™ Select Plus 150cm/90°
(Johnson&Johnson Codman, Miami, FL, USA) %
HyperForm™ (ev3 Covidien, Irvine, CA, USA) IZ
exchange L & 9 & L72BC, JREREBICHEE SILCWwWiz
ATV IR TNTLEY, AT Y M2 AARTTHILL 72
HEB % % 1 BIREER L7225, WP baERo HBIE 220
7. ZEMEFIE Raymond Z0EHIZH#E U CTATV, £ HTAI)
5 OIMERFIZ BT, BRI X ORI ERA
DFADFRD SNz D% complete occlusion (CO),
WA OWADPHEIBIZOABD 51D H D% neck
remnant (NR), A2 F THEEAIOTAIRD HNLD
b D% body filing (BF) & L7299, & THOIMEHRE
TIXCO A5 (162%), NRA325 (806%), BF A1 (32
%) T, ‘F¥HRMEEKRFE (volume embolization ratio ;
VER) 13293 £ 90% CTd - 7z (Table 2). #i# H o
DWILIZ TN TR Z & T, BETPERONZL D
(15 B (484%) THo722%, 2D BiEED S Dl
B OB 2 2 L 72— 8RR 2 61 (65%) @
ATHY, HRME Lz ZNSITNFEBIREERZE
HEEER D AR ZEH D clipping O F3E B L ONIHBEIR C2
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ERHTBEDENRFI T b, balloon assist technique TZER
L TBWTH 5 Enterprise™ VRD #ZJERH L, FDHEX
Slzaf vzl wihb<A47ah7—7 V0D
LRMEATE L, BAEICHES L 7IERICh - 727 O it 2E
DIV R BEE SRR E 2 Db, F72GHIRIC
MAEZER L, BMzEA T2 0036 (97%) THS
nre.
FEBIER
1. FEBIA

BET450%, W Wy 21Tl s kg
87 mm, neck 6 mm A5 PN FHB MR £ R 22582 5 o> Bh IR H
T & 5. 7Fr Shuttle sheath™ 90 cm (Cook Medical,

Bloomington, IN, USA) % 45 N 28 &) Ik 12 8 & L 72,
3D-DSA %17\ working angle Z ¥t (Fig. 1A), &KW

Fig. 1

A A working angle view of the right internal
carotid angiogram (A) showing an internal
carotid artery aneurysm (87 mm in diameter)
in the paraclinoid portion.

B, C: The right carotid angiograms (B :
subtracted, C : not subtracted) after
deployment of the Enterprise VRD (45 mm
/ 28 mm) followed by coil embolization of the
aneurysm with eight coils using the balloon-
assisted technique. Note the markers of the
Enterprise VRD in Fig. 2C (arrow).

T HyperGlide™ 4 mm/15 mm (ev3 Covidien, Irvine, CA,
USA) 2 X % balloon assist technique # it J§ L T
Excelsior™ SL-10 150 cm/45° (Boston Scientific, Natick,
MA, USA), Echelon™ 14 150 cm/90° (ev3 Covidien,
Irvine CA, USA) @ double catheter i TZ#E% 17> 7.
FE8ARDIA NEMEH L7275, I A VABIE I —Hik
i L C & 7272%, balloon assist technique ? & Tl iG¥E
IR % & 7 L T PROWLER™ Select Plus 150cm/90° %
Hi#E L, Enterprise™ VRD 45 x 28 mm % k[ L 7= (Fig.
1B, C). #iE Dz d 7  VER 218% TH T L 7.
iR REIR 7% <, T H o DWI T w7
BTN TACY (R /A
2. fEfl2

BRI 55 %, &k GBI X 2 TR
i L 72 i KA 18 mm DA PN SH B MR g ik i 58 O B Ik
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Fig. 2

A : A working angle view of the right internal carotid angiogram (A) showing an internal carotid
artery aneurysm (18 mm in diameter) in the cavernous portion.

B : A fluoroscopic view after deployment of the Enterprise VRD (45 mm / 28 mm) (B). Note the
markers of the Enterprise VRD (arrow), Excelsior 1018 (150 cm/90°) (white arrowheads),
and Echelonl4 (150 cm/90°) (black arrowheads),

C : A right internal carotid angiogram after coil embolization (C) with 16 coils using the jailing
technique showing more complete obliteration (volume embolization ratio: 27.7%)

D : A “down-the-barrel” view of the right internal carotid angiogram after the treatment (D)
clearly demonstrates complete preservation of the parent artery by the Enterprise VRD.

JTa 5. balloon assist technique D & TIXIBFEA T FE &
% %, Enterprise™ VRD % #H L 7= double catheter i}
% B 72, 6Fr Shuttle sheath™ 90cm % 45 ICA 1254
B L, working angle % #% % L 7z (Fig. 2A).
PROWLER™ Select Plus % 45 KBHENIR ICHEE L TH
&, Excelsior™ 1018 150cm/90°, Echelon™ 14
150 cm/90° % 98§ N 12 B & f% jailing technique T
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Enterprise™ VDR 45 mm/28 mm % J&B L7 (Fig. 2B).
PRESIDIO™ 18 12mm X 40 cm (Johnson&Johnson
Codman, Miami, FL, USA) T framing L, &} 164 2
AWV %MifH LT VER 277% C# T L7z (Fig. 2C). i
B H O DWI Tl A B THRE I ME B DO 2 R 5 75 a4
WEPRONTHIERTRB L7z, A7 ¥ PO
ANV DORADH M EFELT S DIZ “down the barrel”



view WEHTH -7 (Fig. 2D).
zZ =B

Enterprise™ VRD O 12 & 1 it 2 @ balloon assist
technique X double catheter technique 7 &£’ ® adjunctive
technique 72U TIEIEHEREE L Bb s b 012 b iGHE
SRS AS o 7z TSR S AT T ST B AL
DOIREDH B, 2008 4E D Peluso 512 X 111X 30 41 31 1#
OEYIRIE X % Enterprise™ VRD Ol F R IZ B W
TlX 1 BT in-stent stenosis & A4 U THFREATHIL L C
BY (33%), ZERROFREFIE complete occlusion 6/31 (19.3
%), neck remnant 18/31 (580%), residual aneurysm
7/31 (226%) TH-7z". Mocco b1 & % 1414, 142
T OFERIE IR % Enterprise™ VRD O H BiAE Tl
Morbidity (d7kett 28%, —i#t 6% T 1), Mortality
2% TRIEZ TIZ08%, MW TIZI12% TH -
729 %72, Enterprise™ VRD % %4 & L 72 [ o -Ek
W2 DWI OEEGHTRATED L W S -5 % Bt
L7#dTid, 336 1561 (45%) CTHRfETR O
P2ERENTWE W, Fa bAHITDWI gL Tw
B, BUNTHRVITRTO L UTHE L72RER, &
Bl ohizb ol 31 1541 (484%) Th-o7z.
F& % 1 31 B 23 BT balloon assist technique % fif:F L
T2, balloon DAL <2 DWI Btk i % 5 58
LT3 EidEZICL L, AT Y MRBEZO L OIC#ER
PWEBHED ) XA 7 T 2 b DL b s,

Enterprise™ VRD (JBHZNIZFFE L 2§ <, BEHA
BHTHDHHTENTY LD, &SI X B HEORE
PREENT0D M. S SITRRZIEAT ¥ F23TF
EL72EAL & D %R proximal I2 TR T WEIRTH
o7z, COLDERTAEICIETINY =T ¥ —%%
RHLIOEREZF> TITo T3 7
Enterprise™ VRD Of%id 45 mm DA Tdh 5728, Bk
BOLE, IR TlaZe < MEEOFHUIR R 183 2 #HipH
7 SV ARG b EEETH S, Lobotesis H 13/
MBI R AT ER O BE 24 B R % 12 xF L T Enterprise™ VRD
2L Casf VERNZITV, Z0 2 HEOMERE
TAT ¥V FHPEMICTN T IER 2 S L TWw5 10,
WUETH DI LIIWHETHEPEI WL TWze L
T closed cell stent (ZIMERENDEFH A<, EALIZ
TNLWEEED D 5 2 & 2 SHHICE S L EDVDH B, HAR
ML VAT L BBIIR O MAELEOWE 2 AT, E5
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WZIBER D follow up DEEIZH AF ¥ FASFRTwaWn
MEEITRETH 5. TR 2RI ET 5
B E AT ¥ MR D3Il o TLE )
Bhd b, FrOfREETYH, Enterprise™ VRD %%
i L7255 25wl U CIEDSR 72 o 72IRTET, AT~
FRIZHA FTIAXY =R A 707 —T )V E#ELTW
CEAEAWEET D - 7IEBIASAE L7z, MRS X
STAT Y P TNLWHENZ SHICES, Z0XkH%
BRIEHLE 2 RETH A ).

& 1 EAEFM 12 Enterprise™ VRD 2] L 7296112
B W T 3 balloon assist technique = % i L T \» 5.
balloon assist technique # ff A & 3 & & # I
Enterprise™ VRD ##1# L, jailing technique T2 £
EREIT-oT2 DI LB 8BIDATH 72 IR
7 v MHEROVII/NMUREORER 2 Z R L,
balloon assist technique DA TERTE L% S5IXZD)
HEITLWEER ZLOEBMTIEIND S
Enterprise™ VRD % B3 4 HiEz H—#RE LTn»
wv, BIREOKE S, IR dome/neck 7z &5
Enterprise™ VRD # BT 55 14 I V7RV —2 9
F—=F VO % L0V TIIER & & ISHEN L Tw
5. K, BERERH»7% D wide neck % B @ T balloon
assist technique DA TILHHE & IR L72H DR LTl
Enterprise™ VRD %1% U 5 k% #IN L T
w5,

JEMTHIR LA PHE 261 (65%) TR ONIZAMUNE
WREZETH D WINd —BEOBREDOR M TH - 7.
SHBNOMIMPAEAPHEIZ R L, b T—T VFER X
TV MERBICBIAFHLON T TVD ol
Enterprise™ VRD 4 H B #5400 19 |2 2200 38 12 ML 2 2 1
LB % > 72b DD 3 Blds - 7253, Bl 2 A,
AR R L, ROWHA T4 v 7 hT—T VR E
T2ULE, TSIV TE AR/ EM T 2T ud e
L. Z0EHIZ, AT Y MREIECIRIZIRO Y
ATHEED L, FMHR R B OB MEED
VBV 7: & Enterprise™ VRD OfEHIC X D 1) 2 7 28
BELERED LD, L L-ZhFEFTHEINTYS
WIHIGARIZIE L, balloon OfEHBHEEASE L, AT —T
JV® exchange 2 EHZH L TWAH L DD, [[ZEDRHH
EEONTWA EEbh 5 S110),
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Enterprise™ VRD O I & - TR, ERKEIRIGR
wide neck ZBIRIEINIXF S 5 T A VIR O BIEIE A
0, PERIBHENEEE 2 SN TOIIERNI LT H %4
WZIEEASHEAT C & 72, SIS 52l o DWI BpthiE
BlE RS TRENEZEDL L ESHICEL L LD
2, coil compaction DA &, FIMSGREZ S# L CTw
SLEDD 5.
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[B#9] Mt THifT L 72 Enterprise VRD % 0 L 7Bk 2 4 VERFICOWTZOMUIEZWRIET 5. [H
&) 2010 4E 7 H A5 2011 4E 5 H O 812 31 51D Enterprise % ff i L 7c KB 2L IR BRI 2 1 VERM 21T > TH
D, ToRfEEBRET Lz [BBR] FYER 622 %, Bk 8 23, BHNRMFRALIE AT TIEER 20 1 (PNFFHBENAR 18,
IZBENNR 2), HAEER 1160 (R RANEIR 1, BREKEIR 6, HESEIIR 4), JZiKiE saccular 26 i, fusiform 5 f,
WERIE I 125 = 52 mm THh o 72, THid jailing technique 7% 8 5, balloon assist technique DA 23 B TH 1),
THHERE H13 complete occlusion 255 (16.2%), neck remnant 2525 (80.6%), body filling 751 (3.2%), “FIoREERE
12293 £ 90% Td o 7z, Mkl — @RI AT2 6] (65%) THONAKBEN A S DI %H o7 [
Enterprise VRD OfEHIC X ) HEk D 3 TIXEHFREE & DN IEF DOV O 2NTR LT H R % iifT T X,
BOHERZHTVS, SRS SICENEREZ LT 2 087D 5.
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