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ATV PXEFaANVERTZICOLEPERIELST DS I8y, FE
BIZAZEMAETHoTLBREL, BICEEAELIHBGONTL LT OIHRE
DR INLDL, b 0HETHWSL LD AT » Mik Enterprise
(Codman Neurovascular, Raynham, MA, USA) T DO #H &N % o 7=,
Low-profile visualized intraluminal support (LVIS) stent(Terumo,
Tokyo) B EIZfE 5 M OBEBALMENRE O ERHELRLE LT 2 #H
HERRADPBEHTHBO TiEwv, 4K % X RKMKEA posterior
inferior cerebellar artery (PICA) & Ak % (Z % L T low-profile
visualized intraluminal support junior (LVIS Jr) stent (Terumo,
Tokyo)lZ X 2 A7 v M XETF a4 VIERIMZAT V. 1 F% ORI E Kk
BMETER2MAELR/RONTLIMALZRBE LD XM BZ L2 MR THRE

T2,
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RE 1% 60 e, MRy 7 THREMICRERMEIEZEM S,
BAEMBEBB TYUBREEZM A2 Lic, XZ2RICIEIMBEFZICITETTA
Fa< BERCemMEND Y, ZEBRICEIRFLEHFEHT L7, mE
% 5 i & T 1% PICA anterior medullary segment |2 fix K£ 4.5 mm,

neck 3.8 mm @ A %} # 12 wide neck 72 B Ik &2 R ® 7= (Figure 1A, B,



Clo BHMEETICa A VERNZEITLZ, A KRBEREH T
Axcelguide 6Fr 80 cm STR (Medikit, Tokyo) % /& vertebral artery
(VAT L5 c B & L., Cerulean G 6Fr 105 cm STA (Medikit, Tokyo)
ZZARE7R R Y VA Orfi# £ TH{E L 72, Excelsior SL-10 2M
(Stryker, Fremont, CA, USA) % GT wire 0.012 inches double angle
(Terumo, Tokyo) OFE FIZHEAN~T 7o —F L7, AR = A VER
AT o7, a4 )N PICA ~#i L CT& 77 % (Figure 1 D), PICA
DGFEK D=, Headway 17 STR 2M (Terumo, Tokyo) %
CHIKAI 0.014 inches 200 cm (ASAHI intec, Aichi) @& (2 PICA
distal IZ35E . LVIS Jr 2.5X13 mm % @ IRJE neck XL & 725 K 9D
PICA /75 VA ~EB L7z (Figure 1 E), A7 v MNEENRA+45Th o
7272% . Hyperform 4X7 mm (eV3 Neurovscular, Irvine, CA, USA)
ZFHWTAT » MMEEZIT > 7= (Figure 1 F), &M IZ body filling T
#% T L7z (Figure 1 G), FIN#& T HfIZ conebeam CT % iifT L A7 » b
NEUIZER SN TS Z & xR LE (Figure 1 H), 1% 0%
R 5 Bk B2 AT TN B IRRE 0 ZE A2 K L IX complete occlusion & 72 5 T

7= (Figure 11, J),
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i % B5 X 72 28 5 tight packing 28 A #E 72 B & L T Neuroform
(Stryker, Fremont, CA, USA)% #] ¥ & L T Enterprise., & L T LVIS
O3IEBEAEHRTZZT., TOFAMEORENPHRNTROND KD
7ol V9, WVISOGRBHERIL28% LMo 2O AT FED b
# < flow diversion (FD) ZHRICIVEVWERDENFGORZET D
HwEB L H D (BREERITEZNEN, LVIS Jr i 18% . Neurform (&
11% . Enterprise IX 10%), WT D AT > ~DOfEH TR 7 ki 2 15
oWV ofimiIBHonTEod., TNZNLDORED LW ILiE O
HAWZEDENG T RSN TWHDONRBRTH D D5,

PICA ICH AT 2B AREIZEFEMEEY & L T T ALK R T B2 &
D, AR vy TIFICBNTHLESENGTINFE D, — T
& NIBEICE W TH R VA-PICA 45 I @ PICA involved type X°
wide neck R RIBILT N — R AT » k& o 72 adjunctive
technique # 4% £ 9% 6, PICAIZ AT v h2 BT HME & L T
METHY LVISJr Z HWEBEOA AR HE S L TWVD 7,

A NVERFICEWTAREEMETH > L MENIRE N e 2 EICE D IE
BllzoVWT, A7V MFHOFBICE YV ERLEZABREH S 8, Zhic
FNEFHEMARBETEAT U FEFHOAFETIRAFZNICAHEEZITRD
BholbDD, MARBMOY A X2 EDORKKETFERS L. 27 MF
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Z#E TIT Enterprise D E & 17 5 2 & TME N E I L. AT H)
AL T D2 LI VERBELZMELEGZ LT 2HEMIPBR LD
6910 Takemoto © X Enterprise # ¥ & L 722 & Tl & 2 EMAIL L .
BREOEEMELGLEMNZHRELTWVD Y, ZhboFE LT,
MEDEMRITMA T, 27 b 2E LRI LITX D MmENEE KD
BABRBEANICLEY, ZRICLVEBRAELEGELZL LTV, 4RO
JEB TIE AT v P BEHICAL— 1L 5 PTA (percutaneous
transluminal angioplasty) %#17-> CW\W 5, Mm% O NEHAEIZIT PTA X
A7 v b @ radial force (RF) IZ X2 MENKEFENLEL I, 4H
JEGI TORAT o FREERDO NNV — YRR P B O ME ORI EZ 5] &k
L. TeMEO L Ro W EENH DL W, FAiRo AT o MHE
MG ORI HE OBV TH Neuroform TIXARERMAETK DT —
BT, NN —VIERBAT PR EICLYDREREBRAGELATWD
12)13)

BLRZE Wi XL L L C Hirdes b2 ATV FOMREAZ B LEL DN S
21, THNIZBEAT VML L2BCIEM ATV FOIEET D)
(RF) &, E#HEIT 251 (axial force; AF) Z#2Zh TN Th
He TNICENIETREREAT Y FNTIERF &EAF P AOHBEMBERIZH 5 &

WHZETHDH, 2FD, RE/AEWAT V MEAF 2355 < . #1Z AF »



BMWAT Y MIRFRENENWS) Z L THDH, & 561 braided stent
(BS) & laser cut stent (LCS) ZM# L7z & 2, BSIX AF ¥ &
<, LCSIERFAEmWHEMMAH >7-, Cho b ix LVIS, LEO (Balt,
Montmorency, France). Enterprise, Neuroform ® 4 fE OB ZEWN A 7
Y EFOMELEEL TS 1, ZAICINIELVIST4AEBEOHEN R
TUPDIbLHESD REAF V=T, AF PR HMNEWVIFERN XL
N, 27> FEEIZH S Computational fluid dynamic (CFD)f# #T &
ZBALIZOWTIEHELA OWMEN e S LTS 21017, LVIS @ FD %) R 1%
% < . Enterprise DEAEX LV L ZOHEBENESND, SHITKE
LVIS HikZ EA@E X+ 25 2 & T Pipeline XLV b@mW» FD A ERE SR
5ELEIND 19, Gao HIT AT » FHEIC KV ME DA NG A L
S 722 22 XV EBIRIE neck #54 ~ D wall shear stress (WSS) % 1 & I
M L7 EME L TWD 1D, X 5|2 Enterprise & LVIS % ¥ & % @ I
BongEAOElT, WVISOFR@mNZ xR Lot bdbd 2,
Ao LVIS Jr 8 & % O B IRE O 582 ZE IS W TR M E o5y ik A o
AN —Bh e oL H D, —H T LVISIZIERERD X T > b
CHBELTEWEFD W RA AT 58, PTAIZHE S ME O NI A4 12 &
HHEOFBEMER Y, BIRBEOMEICEL TIEMHFEAsRERAEES L TW
5, MEDFUADENLBRBOMAEDOEGIZOVWTHLNZT D

DIZABRSORDLDBEDEMMPFLNLD,
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(ZH A LT MBI IR 25§ 2% & L T Flow Re-Direction
Endoluminal Device Junior (FRED Jr) (MicroVension, Tustin,
California) 2"& V0, B REKENHB LN TWD 18, Z 0 X5 2
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V. &G

PICA By IRFG 2% LT AT > 4B F = A VRN 2 AT L, i E %
FARATEEMAETH T bON, 1FEROMEREZEMRA TITIEZEMAENG
BITIER Z B Lz, SRIOIEF O X I ICMEDORMLENLREL L

R IZx L C LVISdr Z AW/ A7 » M XE T = A VERIN D T2

OB b EEND D,

(R KB R XRAEFHIZTE2E, BABMEANAB FTE~OF T A
VICK AR BB EEFEEE COVET, EREEFEHO L AN (FEHEA)
IZ. Terumo L7 6 F AT E O EH & L CHEM 2000 7 HLLE O FHf

EEhZIT WD, TOMOLEFICTEIFMBERKITH Y A,



References :

1) Cho YD, Sohn CH, Kang HS, et al. Coil embolization of
intracranial saccular aneurysms using the Low-profile
visualized intraluminal support (LVIS TM) device.
Neuroradiology. 2014; 56: 543-551.

2) Ge H, Lv X, Yang X, et al. LVIS stent versus enterprise stent
for the treatment of unruptured intracranial aneurysms. World
Neurosurg. 2016; 91: 365-370.

3) Johnsons AK, Munich SA, Tan LA, et al. Complication analysis
in nitinol stent-assisted embolization of 486 intracranial
aneurysms. J Neurosurg. 2015; 123; 453-459.

4) Durst CR, Khan P, Gaughen J, et al. Direct comparison of
Neuroform and Enterprise stents in the treatment of wide-
necked intracranial aneurysms. Clin Radiol. 2014; 69: e471-
476.

5) Wang J, Vargas J, Spiotta A, et al. Stent-assisted coiling of
cerebral aneurysms: a single-center clinical and angiographic
analysis. J Neuroinerv Surg. 2017; pii neurintsurg-2017-
013272. Doi: 10.1136/neurintsurg-2017-013272.

6 ) Cho YD, Kang HS, Lee WJ, et al. Stent-assisted coil



embolization of wide-necked posterior inferior cerebellar
artery aneurysms. Neuroradiology. 2013; 55: 877-882.

7) Samaniego EA, Abdo G, Hanel RA, et al. Endovascular
treatment of PICA aneurysms with a low-profile visulasized
intraluminal support (LVIS Jr) device. J Neurointerv Surg.
2016; 8: 1030-1033.

8) Jeon JP, Cho YD, Rhim JK, et al. Effect of stenting on
progressive occlusion of small unruptured saccular
intracranial aneurysms with residual sac immediately after
coil embolization: a propensity score analysis. J Neurointerv
Surg. 2016, 8: 1025-1029

9) Takemoto K, Tateshima S, Rastogi S, et al. Disappearance of a
small intracranial aneurysm as a result of vessel straightening
and in-stent stenosis following use of an Enterprise vascular
reconstruction device. J Neurointerv Surg. 2014; 6: e4.

1 0) Gao B, Baharouglu MI, Cohen AD, et al. Y-stent coiling of
basilar bifurcation aneurysms induces a dynamic angular
vascular remodeling with alteration of the apical wall shear
stress pattern. Neurosurgery. 2013; 72: 617-629.

1 1) Wakhloo AK, Mandell J, Gounis MJ, et al. Stent-assisted



reconstructive endovascular repair of cranial fusiform
atherosclerotic and dissecting aneurysms: long-term clinical
and angiographic follow-up. Stroke. 2008; 39: 3288-3296.

1 2) Zentero MA, Santos-Franco JA, Freitas-Medenesi JM, et al.
Use of the sole stenting technique for the management of
aneurysms in the posterior cirulation in a prospective series of
20 patients. J Neurosurg. 2008; 108: 1104-1118.

1 3) Zentero MA, Murillo-Bonilla LM, Guinto G, et al. Sole
stenting bypass for the treatment of vertebral artery
aneurysms: technical case report. Neurosurgery. 2005; 57:
E208

1 4) Hirdes MM, Vleggaar FP, de Beule M, et al. In vitro
evaluation of the radial and axial force of self-expanding
esophageal stents. Endoscopy. 2013; 45: 997-1005.

1 5) Cho SH, Jo WI, Jo YE, et al. Bench-top comparison of physical
properties of 4 commercially-available self-expanding
intracranial stents. Neurointervention. 2017; 12: 32-39.

1 6) Wang C, Tian Z, Liu J, et al. Flow diverter effect of LVIS
stent on cerebral aneurysm hemodynamics: a comparison with

Enterprise stents and the Pipeline device. J Transl Med. 2016;



14: 199.

1 7) Gao B, Baharoglu MI, Malek AM. Angular remodeling in
single stent-assisted coiling displaces and attenuates the flow
impingement zone at the neck of intracranial bifurcation
aneurysms. Neurosurgery. 2013; 72: 739-748.

1 8) Mohlenbruch MA, KizilKilic O, Killer-Oberpflazer M, et al.
Muticenter experience with FRED Jr flow re-direction
endoluminal device for intracranial aneurysms in small

arteries. AJNR Am J Neuroradiol. 2017; 38: 1959-1965.



4 % o Fi B

Figurel

A, B, C: Ifiaio LM FEIREKE (DSA: digital subtraction
angiography) T I posterior inferior cerebellar artery (PICA)
anterior medullary segment {Z% 4 X 4. 5mm., ®* > 7 72 3.8mm ® Fi
% HIZ wide neck e B RHIE Z 7R O 7=, KRB ICIEZH & 227 bleb & £ b
RV, RRAREELRERE L TV,

A; AP view. B; lateral view. C; best angle

D: a4 VvERINFPOLEMEBEIKIKE (DA : digital angiography)

T, aA NPT V=T RME THDH PICAIZHEB L TV D ET RN
Aoz,

E : low-profile visualized intraluminal support junior (LVIS Jr)
stent(Terumo, Tokyo) /& B B % @ £ B B kx5 (DA) TIE AT bD
JERINA T4 T o T,

F : Hyperform (eV3 Neurovscular, Irvine, CA, USA) (2 X %5 PTA
(percutaneous intraluminal angioplasty) % @ &£ M B BRIk ¥ Tix 2 7
YO RGN RS T &

G: FINK&TRHOLEMEFTENRKE (DSA) TIXENIRE O ZE &KL AT

2HETH - T,



H : conebeam CT TIX AT » FAMHIICEM SN TWVWD Z &R TE
7

I: FiN1F%OLEHMEFTBIIRERE (DA) TIEAT > FEEIZLY PICA
& vertebral artery (VA)D I A N ELMA &7~ 72 2 E N R TE -,
J: P 1EZOLEMEEHIRKE (DSA) TIEXEARE O ZER KN N TR

PHIE T D Z & NHERTE T,









