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[ B &) Rk KR E R IS L LVIS (Low-profile Visualized
Intraluminal Support)% Al \» 7= overlapping stent ff 1 = A /v ZE & ff %
Tvw, Rl aeBi 2z Lo c@mET 5. [HEM] E
Bl 1 80 mk & Mk D JE & PN BB AR & AE 1 2 0 75 mk B R O 5 8 IR HE
B # R #E (2 %t L overlapping LVIS stent ff i = 7 /v 2 k& flf % 17 W
dome filling T T3+ 22 b%r ARICEL2MELSG . [m] @
HORAT MEHa ALV ERTCTIIBERE L Z 26028 KEIC
BWT, ¥FEHITEW flow diverter R 0 HF o 5 FH H R iBEILE O
—DEEZXLNL.
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MEYIRIEIC 5+ 5 2 4 LV ZERM T, MEVREH X7 b 2R R
I TUR, TPEAERSLBREMOM EIZOVWTEZHE SN
TED® Lol REGIRECHERBIRE CIEX T v b
EFHLEEaANVERKNZHBITLTCLREBBERERG VO b FE
Tho DO HFE, 20X RBHERNERBIREICHE LABIZE W
T b flow diverter IC X 2R LRBEKBEI KR EINLD LI o
D 7o 7 S AL R FE R E o E M E R OB A Bl
MTE2RWTIE RV, B F 41T, RBHEKXEOEBENH K
g & D oy A A G SRR MEE Eh R o 2 B & L, flow diverter %) R
Z W £F L T LVIS (Low-profile Visualized Intraluminal Support,
Microvention Terumo, Tustin, CA, USA)% 2 A H \» 7= overlapping

stent f H = 4 L % #2 fff (Overlapping LVIS stent-assisted coil



embolization, overlapping LSACE)% jtifT L. BEH 2 ERH LI

DTHXMHBLEZMA THET D

CIE 1] & 7R )

JEB] 180 &M, wME L ERMEKBEESEORLEDH V. 1, A #lH
LbOBEMBEZE EFICEEZZZ L, MRI THWNMHBIIRE 2 MM S Y
B eloolo. M2, HIROHNIHRRE ZFE O 7. MRA B X
O 3D-CTA TAH 2 8 Ik i #f & IR B IC AT H ISR 3 2 8 Ikg %
i ¥ (Fig.1A,B), digital subtraction angiography (DSA) T & £ 18.2mm
XFE A 10.2mm X & S 11.8mm X &8 7.2mm o K B @) I} 5 & fE 5B L 7o
(Fig.2C-E). E /- k® ¥ » 3D-CTA TIE KBk @ IEFFI2 M % type 3
aortic arch X W @R 2k 3 2 B kB X OF HE AN B Ik O &
FE R #h & 2B % 72 (Fig.1B). N A 28 Z 4 2 0F 1 U 7= 8 i %5 B 28 fiF 23 4R
BB RIETHL Z Lot LT, MENBK TITI>% 4. flow
diverter #FE N E — 2 F T o2 2 &2 a3 L. 7272 hE&ixE
fi EFEMBE i< EHTE RV &L &, flow diverter 2} &
WMLl xT P a A VERKICOWVWTHEHMHZITVAANL K
OFBEEFHICHERERLEMR, Gk cCoLERNRKZBAHEI
N LVIS # 2 K Wic = A VRN Z1T 5 T8 & o 7o, F 72l al
O mEFMTRERRMIMAR Y 72 —F OB 7 — 7 Vi E LK E
CHMr L, MENREEZME CHREEZIT D FEE L. % 2HM
ik 72U 100mgé 72t RZ L /L75mgdNARZBBLI-E.
EH T TA I Sem O BLYIBH & 0 2 A A BB IR IC I E T —

e ZROB S A BE PR L o7o . ELAROF I KR B B VR AT BE & 18G 2R M # T %



H L, WHEBRICHEALEZTAS FUAL Y —TIZTOR THEE H@
EHTBVWERSEOEH T AT 427 v —ATod 5 6Fr Ansel
Flexor 55cm (Cook Japan, RE)Z# #FE LK EICHRABE L. &2F
~sNUJ vk L, Headway 21 (Microvention Terumo, Tustin, CA, USA)
Z CHIKAI 14 (BB A > 7 v 7, ) AW CE RIS =I5 L
LVIS 4.5mmXxX32mm % ff# & ¥ 7. KIZ CHIKAI 14 T Excelsior
SL10 (Stryker Neurovascular, Fremont, CA, USA)Z B Ik B8 "N ~3F & L,
BN T SL10 & 1 [ml#x & i & out flow {1 (2 ¥ & #% , Jailing
technique & 3+ X< B RB FEH I LVIS % BB L 7= (Fig.2A). % 1F C
H 9 1 MO LVIS 45mmX32mm # EHATICEBELEZ AT v PR DI

FRIMEICERGDLDED X ORMLER, WTFho LVIS b 8 Ik
¥ T o H stent & system push technique TA 7 > h5 U XY — L
Headway 21 Z# T LA T 2RO EBHE LAy a2 MBI E LD
L O E L (Fig.2B)Y. LVIS 2 2 A ELEZEZORY Tk
D LVIS BERIZIIR O 20> @R NI EE A IEHR T 20
(eclipse sign) % & ® 7= 99(Fig.2C,D), # N ® SL10 »» & framing coil &
L T Target XL 360 standard 14mm xX50cm (Stryker Neurovascular) z ¥
& L,ED107 » 7 4 = soft16mmX30cm(H %X W A5 4 v 7 %, KK),
VFC 10-15mm X 40cm(7 /v &, #H ), ED coil Complex 10mm X 30cm 2
A, 8mmx30cm 2 KD EE 7K 240cm 2 4FE A L 7~ . JE M B R E T
HoHIEOMATER AL NVERITITOT 'OVER 18.9% T F i & #& T
L 72 (Fig.2E,F), v — A E L FRRKICHFRTICEWNZ 6-0 72 U 0D
goNafEs kL, BAREHLOAR WS &2 HEL CHAL L.

¥ A o MRI TAHWN B IRE K O S » Al 8/ 7o 20r: 8140 %€ 31 %



WO EVWEIER TH 7. MK 3 HE DO DSAIZTAT » MY
BB E ke L 2 (Fig2G)B IR O 52 2 M E 2 MRBL L
(Fig.2H). A ES MR BRBIZHEREEA T 2 » AERB L TR, A
Wlr HTHBEONRLZRD 37 A THEBEOBE RIERITIZIEHEL
oW 12 s ARIC T AU CHEANE L, WBH 20 » H#% DO MRI T

LHEFTRZRADTRBIRETH 5.

JiE Bl 2

5B, BLEOBREEDL Y. WE KREBIRBE(TAA)D AT &E & L
ThiAT S 7z MRI THMEBBIREZHEM IV LBB N LR o7, F)
D, MR IER TR O o 7. MRAIC THE A @ & HEE B R
(vertebral artery: VA)V4 {5 @ % T /K &) Ik © 43 I8 532 A7 12 F5 $E K B R
g % B (Fig.3A), MRI TITEHE & 4 M 2> b £ HE 7 2 & 4 42 1k #)
BER B IR (R 15.8mmXxXE£ 13.0mmX E X 14.6mm) @O &«
(Fig.3B,C). 4 £ @i ® MRI TIT E £ 13.8mm Th V & F O K% &
7o DB E SR T 5.5em B O KRB D H DS E K BRI L
EHHMRKERATLEBRFES TFESN W, FHAEIT SN
LA, WMEEHRD ATLE DS &N 2, ZORBEN L
ITRBAROEM ERVBRRBERTY 70 —F TOH VA ~O AT — 7T )b
FENEFICHREE RN THEINTZ., FABERT 72 —
FCHLHE TEAREAVAO SN B TH 0 FE KL H B L.
MG RIE L L CAHMES Bk B Mm% P EINRZZELELR, &

=
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ALYV, ZHEOHFELEZORANICHE L T TAAD FICENLD
BmEZRAFELEZEAT MMl a A VERINZIT) HE L L. 18
B 2WMB AT LD 7 AU »100mg &7 rE RJZ L 75mg O NR %
Bds L7z, JRPTHEr L EEE TICRRBEHIR Y 72 —F & L2 KE
fkowesT bM<, G#HE TERICTALA T 47— A ThH D 6Fr
SheathLess NV(Bi H A4 7 v 7, &), f VAIZ 6Fr 2L U 7T 7
7T —7 NV DD6(AT 4 F v b, HE)OHEEL L. DSA O E K %
27y hEMRKBIHABLE S RE R D2 ME L L (Fig.4A,B), 1l
X Rk & Ak 7 2 b 852 5 down the barrel view!V & 72 %
X 9 working angle # @& & L 7= (Fig.4C). % 7= DSA Lk, k% i % 1
XEWEEE O W L 2R L. Headway 21 % CHIKAI 14 T &)k

M2 FHEE L LVIS 4.5mmXxX23mm Z 4 X &, %k \ T CHIKAI 14

Eg
ek

I C SL10 2@ kBN ICHEE L. JEM 1 & [FFEIC stent & system
push technique Z W72 23 5 LVIS 4.5X23mm % [ {7 & 12 2 & & &
L (Fig.4D), Jailing technique T Target 360 Soft 6mm X20cm 2 A 7 5
ERAEL LA 204K 210cm @ = A4 v & v T dome filling T#
T L7 (Fig.4E,F). #F ¥ H ®» MRI TH/IMFEIC 1 5 77 O H 2 M H
MIERLRDIENEIER ChH o7z . 16 4 » H#% O DSA TH R O
SERPME(Figd4G) L A7  PAKE O W & & R L (Fig.4H), Z
DEFRTT A ) CHAE Lz BK 80 HKIZ TAA O F Il 25 M 17

sh, BR2FHEO MRITHLHEREFTABIRICRHEEIREETH D .
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DBEZIZELY, TE THFEREL S T KRB H IRE SR 3
R L ThbBBERERIREIN., B 2BEKEb M ELTWVD
VS, 25 v 20AT ALV BEBR~D 24 VB EDE
DOFWEREEHRBDLIILEBARER ST ER, ATV FEEIZ
DBENIR DO BTN ENT D22 L TEVIREAN ~ O I 2 e LN
M PREINDIEVWIBEIRITET L2 LEEbRL TS,
KRBEHARBICK T D a4 VERINOBHRREICE L T, Oishi 5 D
W) 18] 35 o 58 2 B %E Y 50.6% T residual neck @ 29.2% % il 2 5 &
79.8% & WO RIF R ERMBERPHFE LN —F T, 39.4%0 F & 7 5 B

L 236D HBEEELZHRE L WD, Fzoh AT v M

HARICEWTE2MERERR IR LEL, BWELZET 5 HE 72 /@R

R

ME o2 b HELTWD. Gao b T KM B X OE K&k &
DIRHIT BT 48.1% D 55 2P JE & 28.3% D neck remnant @ JE 2 #&
RTHoN 29.6RICHABEBNEALCLLZEHREL TS, 20K
DA T MR EVBEERETIR ELEZEb DD, RBEELITE
RERE TIIHBABRLHBERELAEVLWI EbEMI L TE 2.
ARIIZFBIT D MEN RIS ZE R H A7 > b iX closed-cell @ Enterprise
VRD/2 (Johnson & Johnson Codman, Miami, FL, USA) & open-cell ®
Neuroform EZ/Atlas (Boston Scientific/Target Therapeutics, Fremont,
CA, USA)D 2 f& fH @ lasercut stent 2 i & 41 T & 7228, 2015 4 (C
braded stent T& 5 LVIS B X O LVIS Ir.A KB SN, ZTHIE4E
T4 Y EMmAAALTIERINLEZB KR O closed-cell stent T®
D lasercut stent XV b @ BEEEN H V. S HITHE L 2015 121X

flow diverter T & % Pipeline 2 A& i & U 5 Jiti J& % % 5 7= L 72 & 9 %



B & EMEICLELO2EHIATRLE LR > TEY, BAELRAT TITEIC

S5OAXAT7T Y FPRABICIECTHENST LA TWD . & BHEEFERICH
L T, Enterprise 7% 10%, Neuroform 7% 11%(Z %} L LVIS X % ¥) 23%,
Pipeline Tl 30-35% & X L@ < oo T3 2% CFD AT 2 A v
B AR A A T b o i FE B Hl B R o R T, LVIS 1 i
Enterprise2 #ft 4 L vV & <, LVIS2 ¥t & 1 Pipelinel Kt kv & F
BlomwoirnmEanns . ERHEERPELS 252 LT flow
diverter Zh R G 6, JBANMKA S5 - W Ltk & &+ 25 i
PRES R AW TXx 2% 9. o FE Y braded stent Z 125 2 L2 XY
KB ARG O 22 A4 VERITICEB W TH progression of occlusion 23 45
bhEHBRZIEKTSIED 5 LE X LN L. Huijian 5 9% Wang 5
1613 Enterprise = Neuroform o ff I Bt & bl L T LVIS BEHBEE D 5
NEVEVWERHAERNGELALILEZREL TS . LVISITEF
push and pull technique # W T & B EH & TR 3 2 28,
stent & system push technique Z HH\W % & A v v o MR Z & OIA AT
MEST DI ENAMREREARL. SHICZLOLVISstentz 2 EAD 2
£l X W Pipeline & A % o flow diverter %) 1 2 ¥ ff T & %
overlapping LSACE % 4 [a] 3k #~ L3R L 7= . JE B 1 1% 4b i 40 % JFF B
AHLULREEREEO RBENHE AR CH Y tight packing = # 1 5 &4 &
R 2 V=S TR EL2HBILERb 7. LVIS & 2 EE
L7ZEE%ORE CEYIRBENICMmEN 5> >3 5 eclipse sign # 58 ®
W flow diverter Zh R 2 & L7, VER 189% T T L2 3 » A
%O DSA TR EMELMERB L, SEMEBMBEICEL TIXRK 1, JH

B"ELYVUEFEEMEZRBROIBE 3 » ARICHEMEITIHAR L L. 8RB IR



BMICELTEAT Y NE2AT 22 LICLVBMEXZRFL CIHKE
MARE L 72> 7o 10~15%D FREOHRSE L H 2 V. Jeon b 17
X Enterprise % fl \» 7= multiple overlapping stents X H H T®H » 7= =
EEWMEL TS, Ly b MO HERMEEBIREICB T D E KD
Enterprise Z & & L 7= CFD fi##7 C, 1 ¥t D 3 ~EiET D AT
K23 % 522 Wall shear stress iIZ{X F LEVIRBE N O 5 - # & &
9 relative residence time MM L 7= 2 & 2 HME L TWDH . F 7B
MIFRKR & & 2 b2 8 8RB IR ICIEB 8RO &N O EEH
5 & (e i 9 5 flow diverter stent A M 2L b HE I T D, E
Bl 2 o oy ke Al Uo7z R B KG BECIR HE B B IR B2 IS LT TAA Oy
BRICHBBENTE WAL & <, Pipeline & F &R RIS L
T #EIEHTL DY, X0 E vy flow diverter % R & H £ L T
overlapping LSACE % iR L 7= . down the barrel view!V % fE % 4+ 5 =
ETHMBENE~ODa LA VBB ORNI EEFHICHERLEDDL a4
NERREAITO Z LN TE, dome filling TR T3+ 258 4 » A% D
DSA TR 2MELZHRABLEZ. ZO 2TV LEEEH O MRI
TR B EMBEERAZEDZOL TEWEIEREMETH O JEINH O
AOEOHBE TR, L2rLZIOFHOMESREL T, &FHK%
BRIGS L2 IECIVERHOZ2T  FPRILEEESL X T >~ b
WKz, ST HET 220K RBEBREEE XL E LA OFE I35
Wt BREERLETHD. Fxld 2 O LVIS Z XX [F CALE I
JE B L @ k98 2 58 T @ A stent & system push technique T X v ¥ = [H]
BB koBBLEN, 27V FBEMEZ T L LEIRE O

WAL FE AT IEAL DO XA T v M a2 LKL T L L TRESOZEEAES



FRET LN AEMEL D LB b . BN EIC s W T Y 2
M /hARAFEEPEEL RN RARICHMLEUIECSERZH LA
b, £, TORKEBEICL LBRBEILABEELESASIZTEND
a4 VERDPKEELRDZD, S22 AT7T Y MNEBMEIT S O ih
DERZRRT 20 EFEAMICHTRZBEBL TEBL I EHRUTH S .
LVIS AR B s TU K, ToORMEE2ENL TREMNR E 2D R
G D WE S IR DS o To . JE M RN 3 B IR A 1% flow diverter & ] W 72
BEMNABTLERDIb D EHMEH DN, SR DHFMHL AL
FR » TIi% overlapping LSACE TR L7 EILHAB®REI O A TH - /2.
flow diverter 2V # & T2 VW, FZFMHEHTE R VKR FTIZBBWT
overlapping LSACE (Z{RE R # 7c KM EIRIE, HFIZS5 B O X 9D
oA v FE AR A T T W E e R B IR R O IS R = A v FE e N N
ETM S kDRGSR HEE BRI IS ) L, & W flow diverter 26 R 2 &

DREEHBEBICHEGLIAMREBRFEDO -—DTHLIEEZLNIT.

BEHTPRIZCOVWTEAPLRLEDABBEERSBEL T LEN
5.
(it 78

iE e PE R TN 28 B R B & D 4 i 42 Ak B B R R T HE B B AR B I xE L
T overlapping LSACE IC CTHELE2MHEEG-. WP b P K
CEHEEEZRDTCELT, BEORT VM a4 VERN TIZA
WO REEEbh 28 RBEICH L CIXAFHARERERTEDO —>TH D

EE X bR



(M 4% A5 5 o B 717 )
A XICHA LT, BFHBEAERBIOC®XEE 2B P R T~ H 4 H

UL 78 v

( 3CHk)

1) Lawson MF, Newman WC, Chi YY, et al. Stent-associated flow
remodeling causes further occlusion of incompletely coiled
aneurysms. Neurosurgery 2011;69:598-603, discussion 603-604.

2) Fargen KM, Hoh BL, Welch BG, et al. Long-term results of enterprise
stent-assisted coiling of cerebral aneurysms. Neurosurgery
2012;71:239-244.

3) Okauchi M, Kawanishi M, Shindo A, et al. Endovascular coil
embolization for large cerebral aneurysms after the approval of
intracranial stents in Japan. Surg Cereb Stroke (Jpn) 2016;44:37-42.

4) Qishi H, Yamamoto M, Nonaka S, et al.: Endosaccular coil
embolization of Large unruptured intracranial aneurysms. Surge
Cereb Stroke (Jpn) 2013;41:102-109.

5) Gao X, Liang G, Li Z, et al: A single-centre experience and follow-
up of patients with endovascular coiling of large and giant
intracranial aneurysms with parent artery preservation. J Clin
Neurosci 2012;19:364-369.

6) YangK, Park JC, Ahn JS, et al. Characteristics and outcomes of varied
treatment modalities for partially thrombosed intracranial

aneurysms: a review of 35 cases. Acta Neurochir (Wien)



2014;156:1669-1675.

7) Nakae R, Takigawa T, Hirata K, et al. A pipeline embolization device
for the treatment of large and giant intracranial aneurysms: initial
experience and complications. Surge Cereb Stroke (Jpn) 2018;46:171-
176.

8) Inoue A, Tagawa M, Matsumoto S, et al. Utility of bulging technique
for endovascular treatment of small and wide-necked aneurysms with
a low-profile visualized intraluminal support (LVIS Jr.) device: a case
report and review of the literature. Interv Neuroradiol
2018;24(2):125-129.

9) Lylyk P, Miranda C, Ceratto R, et al. Curative endovascular
reconstruction of cerebral aneurysms with the pipeline embolization
device: the Buenos Aires experience. Neurosurgery 2009;64:632-642.

10) J.H.KO, Y-J.KIM: Oculomotor nerve palsy caused by posterior
communicating artery aneurysm: evaluation of symptoms after
endovascular treatment. Interv Neuroradiol 2011;17:415-419.

11) Kim BM, Kim DJ, Kim DI. Stent application for the treatment of
cerebral aneurysms. Neurointervention 2011;6:53-70.

12) Poncyljusz W, Biliaski P, Safranow K, et al. The LVIS/LVIS Jr.
stents in the treatment of wide-neck intracranial aneurysms:
multicentre registry. J Neurointerv Surg 2015;7:524-529.

13) 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 devise. J Transl Med 2016;14:199.



14) Chao W, Zhongbin T, Jian L, 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.

15) Huijian Ge, Xianli Lv, Xinjian Yang, et al. LVIS stent versus
Enerprise stent for the treatment of wunruptured intracranial
aneurysms. World Neurosurg 2016;91:365-70.

16) Wang J, Vargas J, Spiotta, et al. Stent-assisted coiling of cerebral
aneurysms: a single-center clinical and angiographic analysis. J
Neurointerv Surg 2018;10(7):687-692.

17) Jeon P, Kim BM, Kim DI, et al. Reconstructive endovascular
treatment of fusiform or ultrawide-neck circumferential aneurysms
with multiple overlapping enterprise stents and coiling. AJNR Am J
Neuroradiol 2012;33:965-71.

18) Myung Ho Rho, Hee Jin Park, Eun Chul Chung et al. Various
techniques of stent-assisted coil embolization of wide-necked or
fujiform artherosclerotic and dissecting unruptured vertebrobasilar
artery aneurysms for reducing recanalization: mid-term results. Acta
Neurochir (Wien) 2013;155(11):2009-17.

19) Lv N, Cao W, Larrabide I et al. Hemodynamic changes caused by
multiple stenting in vertebral artery fujiform aneurysms: a patient-
specific computational fluid dynamics study. AJNR Am ]
Neuroradiol. 2018;39(1):118-122.

20) Watanabe Y, Takechi A, Kajiwara Y, et al. Overlapping stent-assisted

coil embolization for partially thrombosed aneurysm presenting



oculomotor nerve palsy: a case report. Journal of Neuroendovascular

therapy 2015;9:150-155.

(B2 o H)

Fig.1:

A: MRA shows a right-sided internal carotid artery (ICA) aneurysm at
the cavernous segment.

B: 3D-CTA shows Type II aortic arch with sharply branched
brachiocephalic artery and a tortuous right-sided ICA.

C,D,E: Right ICA angiograms showing a large cavernous carotid
aneurysm.

C: anteroposterior view.

D: working lateral view.

E: 3D rotational angiogram.

Fig. 2:

Right ICA angiograms showing during and after endovascular treatment.
A: Immediately after the first LVIS stent deployment. (lateral view)

B: Immediately after the overlapping LVIS stent deployment showing
contrast medium stasis into the aneurysmal sac. (lateral view)

C: fluoroscopy immediately after the first LVIS stent deployment.
(lateral view)

D: fluoroscopy immediately after overlapping LVIS stent deployment.

(lateral view)



E,F: Immediately after embolization showing dome filling of the
aneurysm (arrow). (E: lateral view, F: left anterior oblique view)

G,H: 3 months after endovascular treatment showing complete occlusion
of the aneurysm without in-stent stenosis (G: right anterior oblique

view, H: left anterior oblique view)

Fig. 3:
A: MRA shows a fujiform aneurysm of the right vertebral artery (arrow).
B,C: T2-wighted image shows a partially thrombosed aneurysm at the

right side of medulla. (B: axial view, C: sagittal view)

Fig 4:

A,B,C: Right vertebral angiograms showing a fujiform aneurysm at the
distal portion of posterior inferior cerebellar artery. (A: anteroposterior
view, B: 3D rotational angiogram, C: lateral view of the barrel viewed
position)

D: Immediately after the overlapping LVIS stent deployment.
(anteroposterior view)

E,F: Angiograms immediately after embolization showing slight dome
filling (arrow). (E: anteroposterior view, F: lateral view of the barrel
viewed position)

G,H: Angiogram 4 months after endovascular treatment showing
complete occlusion of the aneurysm without in-stent stenosis. (G: lateral

view of the barrel viewed position, H: anteroposterior view)
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