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Abstract: Objective To investigate the safety and efficacy of LVIS stent-assisted embolization in treating ruptured intracranial aneu-
rysms. Methods A retrospective analysis was performed on the clinical data, embolization rate, and complications of 118 cases of rup-
tured intracranial aneurysm who were admitted to the Department of Cerebrovascular Intervention of Zhongshan People’ s Hospital from
January 2016 to June 2019 and treated with LVIS stent-assisted embolization. Results ~ All 118 ruptured intracranial aneurysms were
successfully embolized. The embolization results immediately after operation were as follows: Raymond grade I embolization was a-
chieved in 82 cases (69.5% ), grade II embolization in 29 cases (24.6% ), and grade III embolization in 7 cases (5.9% ). The
LVIS stent was fully open in 116 cases (98.3% ) during the operation, and not fully open in 2 cases (1.7% ). Six patients (5.1% )
had cerebral thrombosis during the operation, of which 3 were timely treated with tirofiban and then the thrombosis disappeared, while
the other 3 still had symptoms of cerebral thrombosis and cerebral infarction after medication. Postoperative thrombotic events occurred
in 2 cases (1.7% ), of which 1 case still had symptoms of neurological defects after active treatment. During the postoperative follow-
up period of 6 — 12 months, aneurysm recurred in 6 patients (5.1% ), in-stent stenosis occurred in 5 patients (4.2% ), and no re-
bleeding occurred in any patient; 102 patients (86.4% ) had good outcome (modified Rankin Scale; 0 =2) and 16 (13.6% ) had
poor outcome. Conclusions LVIS stent-assisted embolization is safe and feasible in treating ruptured intracranial aneurysms.

Key words: aneurysm; stent; embolization

P S B R T 24 O E EE O R R I AR R & SRR AR SET o AR SCHE I IE R 4 B R B 118 4]
TR L U L I A BOAR R RS PE R fE LVIS 32U B R ZE S PN Wk 2 5h KR Yl DR VR kL
15% ~25%" | gl i 26 42 e R o SRR o W HOT SO R RE KR B .

R ZE TN B B T W B R kR LVIS 4 1 BRAAE

HeRBBEER R 22%, XRMBP L1 om, Al 1.1 EKRER

L IS 1R, BRI T I R B A 2016 4E 1 H—2019 4 6 H il A R B B il
BEEUH il 2R E : 2019A020050

Uz #5 HH7:2020 - 03 - 27 ; f& 8] H #7:2020 - 06 —20

FEEBA BT (1982 - ) B, ER BT, BFSEH 90 LA i e ATET
RS 5% (1964 - ) Wi B (R BEIT . BRIy 1 - WP BER A AJAYT . Email : hhzzaa2002@ 163. com

- 235 -




Journal of International Neurology and Neurosurgery 2020,47(3)

I3 A ABERE 5 2] 118 ] LVIS Hf B /i P % 24 5l
ok g B R B RE. Horh, B S6 i, Lotk 62 il
W26 ~78 %, FI (56 £21) % ; Hunt-Hess 4y 2%
I 238 fl, W2 56 ], M2 18 i, Vo6 #;inIK
R EEA KR Kk, 2 T GE A, B R A
S F A BB SO JE AT MU CT E S A Wk 9 T
JiE I, 86 ) AR R BT AT G I 4 CTA I 52 A fi N
SKIE 118 5] 8 25 X 38 3o 4 i 2005 0l 5 1l 48 i
(DSA) K #5112 A il N 3l Bk o R 6 3h kR & 2k
0« i A3 B kR 18 1, J5 2¢ id 3 bk R 31 4],
HUN kg 26 4, KM b gl Bk 1S B, R KR Sh
Jik 58 6 il , Jok 2% R iy 2l Ik R 2 il , ki sl kR 8 ],
KI5 sl kg 2 ), HE s Bk g 6 1, /i s T 3 ik
a3 B, Nk Bl BRE L B AR B KO AR . 2
AR Bl kg 104 ], i v #F 3 ko 6 1, I 2 3l ik 8
7B AR bR 1
1.2 7k

i BE Y E B S 72 h N AE 4 RR T 4T LVIS
SCHGTBY T SR AR ZEAR AR R U R AL, W LK
Sk 2 0, B 6F 5| F 4 (Cordis, 36 [ ) , M 48
DSA 1% 00 1 % 3l Bk K/ Ar B OB AR KOS 808 3
KB C R, e &0 TR, v R 45 fE : D4
Xof B E s PR A > IR A s QAR X TE S 0.5 < 99 U/ 1A
B E =4 mm; QN2 F KA . N Traccess 14§
5 22 ( MicroVention , 3% [€ ) , Headway 21 f#{ 5 4 ( Mi-
croVention , 3£ [E ) & Echelon 10 f# 5 4% ( Medtronic , 3¢
) o S MIP S Headway 21 filt 348 16 A 808 3
Jik iz v , Echelon 10 filf 545 3% A 3l B8 I N o AR AR
a1 DU e B BB (SE 0 o B ZE S Dk, P F R
T Lvis SCHRAE o5 2l IOk 350, B J5 4 28 3l kR, 3 Js ot
PR SR ) BUE Ja BECEOR (S e ke ZE S o, Ja
BEHL Lvis 3240 ) o AR RSl SCER I, 5l 0 Ik 4 1 1
HHPIEPE0. 8 g/ kg, EERA] 5 ~ 10 min, - 472E
FKIRARE P JEPE 0. 1 pg/ (kg » min) , — B 12 ~
24 07 RJE KB TR BT ] D AR 100 mey/d, TR SE i

M 75 mg/d 6 JHJ 452, AR Ja BB BT il /N AR 25 )
T 6 /NBT 5 I S AR
2 HBR
2.1 RIZBREFR

H 4 Raymond 43 2% 1 4y 3y ik 758 B %0 4% 26 A% B,
L %R, I %Rk, % TR
%€, Raymond | 2% #& 28 82 ] (69.5% ), Il %12 &
20 B (24.6% ), MHFHKFET HI(5.9% ) , & %EH
MHE 94, 1%
2.2 FAHERE

AR LVIS L4 R4 116 1 (98.3% ) , 4T A
REF, &2 38 38, bE R sR%EY %
Ja K& AT AT IF (1) o i B3 I 25 475 oK 58
AT 2 B (1. 7% ), Hor 1 B4 T 80N 3l Bk
W21 AL T R M1 4 AR (B 2) o SCH
Wk AF 8 #1(6.8% ) , R IERL 6 #1(5.1% ) ,
Hr 3 flfESHESIENMEEZPIEDE S ~ 10 ml 5
TH R, 3 i3t B bl 28 T e i 4 R, 2 ) IR S B R
TR ASEN(E 2) . R KRA & FH 12 4
(1.7% ) , RJgE 7 CT & WL H I 5 7 X & 52 0F
SCBN A, IR T RS AR, Horp 1 i3 B
2.3 MEHIHLER

ARIGHEV 6 ~ 12 A F i R I7 0T 3 BB R
Rankin # 3% 43 (mRS) $FAf , mRS $F-43 0 ~ 2 43 R J7
BB, SRR K X LT AR & —Fi ol .
O 53 4F: 3h k8 15 1ML ; @ 53 4% 3 kR PR IR T s @ B
AHEBE LT . kR Kk 6 B(5. 1% ) ,3 {5y 5
PN 3l ik I 36 A 2l ko, 1 o A Bl Bk e 2 Bl kR
(E3),2 Bl J5 2@ sl k. XA W B 5 )
(4.2% ) , ¥17C B i 2 T Ak ke 2% e AR, B i) e iF —
AL RPN B A 7T 2258, 2 9 ok K R
i (L 4) 1 5155008 sl ko, 1461 K i i 3h ko
1 B E R B Bk o ARG R & A P I, 97 300 R 4 102
B (86.4% ) JFEUANE 16 #](13.6% ) .

la: A7) DSA = AMH A S ARG 1b: LR
E1

HFRE AR AREAS 2

¥

T A B, RRATIT RIS

lc;'}iﬁ
LVIS X R#EBIAEER NG F L RITFRRBR
- 236 -



[l o 4t 222 95 = B 22 O B 2 2020 fF 47 % 43

2a: R A7 DSA %%f-;e;mtﬂﬁ*@bﬂw@o 2b: RF I RIRITAARRF W R, 2c: B HF £
FEFEEELE TR EARE Y, IR RIE, REE G Z s kR,
B2 LVIS X EZ#ubERBPHIKRERF obHRY

HEEREH

¥ %

3a: RAT DSA A MM IR E EFRBG ., 3b: RPZH TRLARBILEELL, 3c . REFFLETRLARBELAL .
B3 LVIS A B EMHIREEFIRBRELEL B

da. KA DSA 3= AM KBa P 3 bk o

B4 LVIS X Z#HHMERBFTHRE RS 0E

3 T
Fi5i PN 2l K TR i 2 i 2 PR AT SRR B R 3h
JVk 98 e ZE R 2 B Bk R ZE v L B IR T R %
LVIS 37 48 HAT B4 A B2 1, 0 B 1, 4 ) 2 3 %
B, MLV S AT L Atk 0 LVIS S 42 A 1
¥ 2E 3y ik 5 [] Bt m] g o B0 ™ IR R AE .

B AR AT HE B S AR AT R B, LVIS SC AR AR T
Wi B R AR T ML 4 S A 3 4 L2 A AT R H B

Ab RE T LA RAREL L, b

e
2%

B, de: REFFLETRLELRNA

,—,»g/,1%

ST, A SCHR AR A5 52 52 8 JF IR 2 R 4993.5%
AL L HGEARRIT 116 6] (98.3% ) , 4 2 i 3 4247
TFRR(L.7%) 4TIF AR R, @ s X 8 S e,
T 22 A T A T 5 I O R S B I B A
Pk, RZR 0L LIATIF . ARAA 2 Gl bk
IPBEANFTIFAS BOIF th BT R e, Hob 1 B0 T A
BT A TR W BEAT s RO 1 AL T R Bh
Jok 43 SCFR A o

- 237 -



Journal of International Neurology and Neurosurgery 2020,47(3)

SO I AR SR ARGE AR £, S 4 D9 I AR T RE A
AT IR BL, SR, G REOR RL, JR 4 R
mREEA R RN EERKRA 0% -
5% AP BN M AR A 8 4 (6.8% ), A
i AL A T 6 ], B i 45 T B B AR BE S b BT 3 4
Iy 3 A7 a5t BR Pl 28 T RE Bk K RE R, 2 B OR [
THITHARIE M o A G i i =504 2 61, i 5%
RGP AR B 8 B R S 1 AF
1 47 35t BR A #f 28 o) Be Bk Ok RE IR o B IKOE i &
P HAAT LVIS 342 5l B F # ZE 30 k&, H Hi S 2R W
T A5 B L5 T AT LI 0 A0 KR AR B AR BE
0.1 pg/ (kg » min) , A % B I 3 9818 1 % i 78
SHE ] N 6 ~8 ml B W AEPE,

RIGZ WA RERL 0% ~86.7%'"
SR A B R M A P R Mk S ik R Ak, Pt
INRZG Y S RATIF N A R AR
f 45 P 0 28 B IR SF 2 WA T R U
AR A G BV B BR NP AE S B, AR Bk S )
o 9] 3 B T LA i B b B A N 1 A 3 I
B X P RE L RN S RN RE R A, M N A A
5, R R B IR e A, 1 IR B I/ B 25 4
I 6 ~ 12 A A, 2 B i AR iT 2K 259,
A A9 AR 5 K A B A 9 1) G i 28 Th R IR, R
E— 25 Ah B, ) L2 B 1

ARG B BRI 2 K A % O R B, A Sk AR
BRAT. 4% . ACRIGE K 6 4, Hvh 3 6k
IR =S @ 7 N =M <2 [ N4 £ 7 D =
L, — AR 2K A S A DSA L, T A i i R S
WkaE, 2k R, —ARE 2,34 H,6 ™A
575 DSA, R L B &, A

Sz LVIS S 50 Bl #e JE i N 1 54 5l Bk 9 2 4>
AR, AR T S0 K R0 B D7 S B HL
R

s £ X W

[1] Lee YJ,Parreira T, Matouk CC, et al. Clinical characteristics
and Preferential location of intracranial mirror aneurysms: a
comparison with non-mirror multipie and single aneurysms.
Neuroradiology ,2015 ,57 (1) :35-40.

[2] Hong Y,Wang YJ, Deng Z, et al. Stent-assisted coiling ver-
sus coiling in treatment of intracranial aneurysm : a systematic
review and meta-analysis [ J ]. PLoS One, 2014,9 (1)
e82311.

[3] Brinjikji W, Kallmes DF , Cloft HJ , et al. Patency of the ante-

[4]

[5]

(6]

(7]

[8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

- 238 -

rior choroidal artery after flow diversion treatment of internal
carotid artery aneurysms [ J ]. AJNR,2015,36(3).:537-
541.

A5 NRE, BRSO fd, S5 LVIS 3248 78 5 78 B 3h o
R NE T B R 2 2 A B 22 R A, 2019, 46
(2):172-175.

TEAT Y, PEATESWEN AS S, P
Bij B2 4, A P BB 5 1 R B A AL B
%Ak BEAE B Ik o5 R Ak 1 I 1 A R 0 T i il IR N
LRIGR[T]. R AP JE,2019,14(10) :1034-
1044.

WRdR , XU, 25 & 4, 2. LVIS 540 4l B 1 26 B 42 A 3)
Tk % 4 PE BA AR AT LT ] A ACH A
2017,26(9) :775-778.

Su W, Zhang YS, Chen JF et al. 225 intracranial aneurysms
treated with the Low. profile Visualized Intraluminal Suppog
(LVIS) stent ; a single center retrospective study [ J ] . Neurol
Res,2018,40(6) :445-451.

Santillan A, Boddu S, Schwarz J, et al. LVIS Jr. stent for
treatment of intracranial aneurysms with parent vessel diameter
of 2.5 mm or less[ J]. Interv Neuroradiol ,2018 ,24 (3) .
246-253.

Fiorella D, Arthur A , Boulos A , et al. Final results of the US
humanitarian device exemption study of the low - profile visual-
ized intraluminal support ( LVIS ) device [ J ]. J Neurointerv
Surg ,2016,8(9) :894-897.

Zhang X, Zhong J, Gao H, et al. Endovascular treatment of
intracranial aneurysms with the LVIS device ; a systematic re-
view[ J ]. J Neurointerv Surg,2017,9(6) :553-557.
Maohlenbruch M, Herweh C, Behrens L, et al. The LVIS Jr.
microstent to assist coil embolization of wide-neck intracranial
aneurysms ; clinical study to assess safety and efficacy [ J ] .
Neuroradiology ,2014 ,56 (5) :389-395.

Cho YD, Sohn CH, Kang HS, et al. Coil embolization of in-
tracranial saccular aneurysms using the Low - profile Visualized
Intraluminal Support ( LVISTM ) device [ J ] . Neuroradiology ,
2014,56(7) :543-551.

Feng Z ,Li Q,Zhao R, et al. Endovascular treatment of mid-
dlecerebral artery aneurysm with the LVIS Junior stent[ J]. J
Stroke Cerebrovasc Dis ,2015,24(6) :1357-1362.
Alghamdi F, Mine B, Morais R, et al. Stent-assisted coiling
of intracranial aneurysms located on small vessels : midterm re-
sults with the LVIS Junior stent in 40 patients with 43 aneu-
rysms [ J ] . Neuroradiolog, 2016, 58 (7) : 665-671.
Poncyljusz W, Bilifiski P, Safranow K, et al. The LVIS/LVIS
Jr. stents in the treatment of wide-neck intracranjal aneu-
rysms : multicentre registry [ J ] . J Neuminterv Surg,2015,7
(7):524-529.





