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Abstract

Objective: To analyze the safety and efficacy of LVIS stent assisted embolization for intracranial
microaneurysm. Method: Retrospective analysis was performed on the clinical and follow-up data
of 23 patients with intracranial microaneurysms who underwent LVIS stent assisted embolization
from January 2017 to December 2019, and the intraoperative complications, surgical effect and
prognosis were analyzed. Result: All the 23 patients with intracranial microaneurysm underwent
LVIS assisted coil embolization. Twenty five LVIS stents were used in 23 patients; 1 patient re-
ceived dual LVIS stent; two stents were implanted in one patient with 2 intracranial microaneu-
rysms. The success rate of stent release was 100%. There was one case of intraoperative aneu-
rysm rupture and hemorrhage (4.3%). One case developed stent thrombosis (4.3%). Immediate
postoperative angiography showed that 16 (66.7%) microaneurysms achieved Raymond grade I
embolization; 6 (25%) microaneurysms achieved Raymond grade II embolization; 2 (8.3%) mi-
croaneurysms achieved Raymond grade III embolization. There was no cerebral hemorrhage and
cerebral infarction in perioperative period. The follow-up time was 3 months to 1 year. All pa-
tients were reexamined angiography during follow-up. 22 (91.7%) microaneurysms achieved
Raymond grade I embolization. 2 (8.3%) microaneurysms achieved Raymond grade II emboliza-
tion. All LVIS stents were well deployed without stent displacement, branch vessel occlusion and
vascular stenosis. During the follow-up period, the mRS score was 0 in 21 cases; the mRS score was
2 in 1 cases; the mRS score was 3 in 1 cases; the favorable prognosis (with the mRS score at 0 - 2)
rate reached 96%. Conclusion: LVIS stent assisted embolization for intracranial microaneurysms
is a safe and effective method. It can improve the cure rate of aneurysm, and the short-term
treatment effect is good, but it is required that the operator should have good stent application
skills, and the long-term efficacy still needs multi center, large sample and long term follow-up.
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1. 5|18

B N NHAR D RN AR R, A NIRITBEBCN TR YT AN Zh iR ) E 27 e —,
ITE SR BAR N R, A1 TR B B kR, anJe Eahliom . MEshfir . B R3h ke G
SN T RTRE, A3 T Z N o A NS R AR R R R B kR, — B IR AR TR TT BRI A
AN ARAAAE B B . RPN ARG H R AESE T TR, A AFRDEA T FEMGT Tz —, H
AR K R E AR5 3 mm (19750 N S50 & ORI 37N sl ke[ 1] (Intracranial microaneurysm).o
PPN AN B0 Rk TR R 3 JkoRe 988 e /N S ARG BE 3, BRATIRZE RO RIME, 2R A SO A Bh AR 2, H AT N Al
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FHHISZ 2855 Neuroform 3722, Enterprise 3248, Solitaire SZ 28 F1 LVIS 3748, Hrr, LVIS 4HENHT—
RN AL IR 4, B R rE e S S B (2], AR /P kN 3l ke B A AN
FEVRIT RS B TR TZ N A, e O R ETRAS TN [3] (4] ASHH TR S A R A3 A
12017 4E 1 22019 4 12 AERBITE — NREGAEH LVIS SCA4H B ZERT 23 5175 N fNah ke
AW IR L BEV Bk, A ez eV KT AL IIEIT

2. FERATTE
2.1. —RESER

WeAE ) 23 fl R Tkl Hoh Bk o B, Aotk 14 B, IS 43~70 5, PIERE 53.8 5 15 Bk
R R, Hob 13 BIERERDUN IR K, 2 B E LRI RSB, Hunt-Hess 73 2% 1 4% 1
fil, 1456, L7 B, IV246; 8BRS &L, H 3 FlEERNIvKkE, | HlEH
RINKIE, 1 BUEFHRICNBAARRA, 3 BB FH T RAER, e i En RI.

22. iREEN

FrA 15 6t i 8 5 Y i CT RS kI T s i, o 4 Bl G s 3=, FlUK=
P, 2 1) 58 AT i A O, ARAE Sk CT JEAT e R Fisher 2744, 142 0 9, 11 4% 3 i, 111 4% 4 491,
IV % 8 {9l 23 Bl b, 13 Bl E AT CTA A RIS, 5 6l E 4 ARRTET MRA K &0
Sk, 5 )R E @ A L G A B R ISR s BT R Y 4 A i R AR 12 B R
KANEALE, H 5 BIUEFHRITNZ RN, Hrb 4 612 KR S5 5R00 1 BN iks, 1451
BE RO NS . 23 BB E A HREL 24 MU UMK, b 28 @ BN Sk 7 #s
BN B K IR BN B KIRE (C6 BY) 5 MG, 3 A B ik A8 Il BURUINBI KR (CT B) 5 A, BN BIIKR R BN 3l)
FikBE(CS) 2 M, K Bk 4 SN s KIRE 2 MG SRR BN SR 1 A, /NG Sl ik BN sh
kIR 1 M0, MEShRK V4 BERUNBIIOR 1 MG R R R K E AR 1.4~3.0 mm.

23. FREBITHE

FT A B YR B A BRI S A NIRYT, WS ] 6F Zhfikdy, 8 Bl AT BN 90 cm K#Y, #F
I 5E G £ RIS TG I &L, TS N2 60~80 ukg, /452y, RN ER S5 581 500 ml
FERITR AT R 1500 u SiEEFHI/R 30 mg #4218 vE . W U 150 em &5 425]% 6F MPD
FHIFEENBIRENK, T EE A 90 cm KH§EC S 6F Navien072 34 B AN BRI, R ReHE
K, R RIFCHETT. AT 3D-DSA Mg, EICEIEM TAEMEE, AR ESI R RN A
TSN EATS, HRHEI &S5 Rk 5518 R/ S 2RSS e . S6fd FHAM T 22(Synchro14. Traxcess14) 5] 53¢
T T 4 (Headway2 1+ Prowler select plus) EI5A #5098 20 ik iz o L, FA0 A0S 220 00 5 i 3 58
(Echelon-10)E ANBIIKIE A, EFE-EE s 8, Yot 28— Pl e s Bl o 3 Pl NS i, AR 90 208 sl ik B4
B FIEFEE N SCHULVIS), A FENIIARINE, ERCOAM S8 IF A R ik 54,
BRSSO RT B o, SRASRISCC A G i, HIEFR P, DSA il HEN S E T aBRBeE. £
FAREIGE LIS 20s DynaCT WSS SC AT I J U B i i S5 U SO IV it R 22 S SR B8, BRI 3R i 18
ORISR T AN R AT RO S B0 8 AT I B AR IO SR A S AT I e 4, U SR AT
FARAAEH L “1” BRI AR RS 28T, R nl R3S 5K . BhkRR sk v]
K “E4E” 7 A msh kR aiE s 1L B 2), ST M E A SRR, R R BB S 2R Al S 2
KBTI “HT I FEE B4 SCME H (5], ARrh EOR G R RN e SEHb-F-Bria i 28 .
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Figure 1. Female patient, 58 years old, with a small ocular aneurysm in the right internal carotid artery

E 1. BEL, 8%, ANHABIEKERERM/NSEKE

A: MR ORI R E AR O B MR AS| M ERIAEGESIE A, TGRS T km B
KRS C: LVIS AR BHR 3Nk D: ZHIKREUERIE; E: LVIS SUALERIT, SiRRHAL R « 15457 J7 2 hn
HNRRESE f: F: ARG 3 HEE DSA AR RGN 280, TREREN.

Figure 2. A 56-year-old female patient with a small aneurysm in the traffic segment of the left internal carotid artery
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2.4. BIFARKAZ

A 24 3 Fiko R 7 AR TR R BB OOUIBR B /N AR SR B 24 ) S A B (75 mg/d) A Bl ] DT AR g 95 A (100
mg/d)Ab T3 H, R FFIERBCCALHET 3 min WHEE B P AEPE 4 ug/kg, HHFELUFRIKREA 0.06 ug/(kg-min),
AR VR S 4k IR AR 5 (75 mg/d) B Fal =] DCAR 7 75 1 (100 mg/d), -5 % 2 AR HE 8 & DU /N i 52 4 %
E¥E, 3 HJE KM AR A ITAR(100 mg/d). X T-HRBNEKE, ARBIAFRHAMSTE &7E, RPFiEr
AT 3 min WAHEE B P AEIE S ug/kg, FHRFEELUERIKIEN 0.08 ug/(kgmin), A5 H & FRELR T
(75 mg/d) F [l =] VCAK f7 7 A (100 mg/d), 5% F AR 8 & D0 /N e 15 & 2 AR 8E, SR 3 A B KR
FABAT&] EAR(100 mg/d)-.

2.5. FARYRITN RFE

R 5 80 B BBV 3 49 R M Raymond 4 R161 VPR SERL, 1 SO BNRE P BRI TEXS EL )
ol SEARIE; T GONBIORBUA M LA, TR LA, T A, T OBl i
TR, AR, SR P RA AN ARG, SRR SR ST A R SR
B 26 RSO ARG 2 SREVF R AR Rankin SE(mRS)IFAY, mRS PF4) 0~2 43 K HUR
RAF. RJF 3~6 F % HUER: B A A, WERNRR IR, 53 Mg R H e, X
BT TR B B AR B R 5 A7 AR A
3. R
3.1. FARER

23 FIEFEATH LVIS 3248 25 4, 1 1 SE U Myssh R A 17X LVIS 48, 1 FlEE A 2
A FNILE NS, BN T PIMCCEE . 15 MO — RIS 24T, 7 MOAERE O FE h 4T 7
AR, KRB S FE AT R BRSO G w2, 3 MO AR E R T AR, Hd 2 4
BEMHM S22 “17 RRIR RN 3R E4T 4, 1 BLEE RDOERE ST FIT IR, SRR
R ZIR 100%, A H R K AL SR B 98 Y SC QR i G . AR 1 IR IS 28 N AR TE R, T RS HE
BEZAEYE 10 ml [Ei&E AR 2%, MRIKE RS, RERHIUH KA REREASIE 00 1 BTSN3l
Jhk9ed s T ZE B iR i AR R BLE S A AN E L, T ORE ECR I ZE b, (RS BR fR TH EE B 250 ml K&
FRFHERR ZE K 20 mg FEMUERYRYT, RIGE A CT ik BN i LIS SUECRT 2380, = AR, sAioK,
BTY 2T ELEEIGIRA, RaTARESCRIGIT, | BEEEE, THRHEAERE, Rk
2RI, HBER mRS P55 2 4. BT B F R ZE AR 5 B ZiE 527K Raymond T 2442 %€ 16 #(66.7%), Raymond
11 2 %€ 6 M1(25%), Raymond ITT 242 %€ 2 #4(8.3%). AJ5 B AR B H i S R A FEAE B0, HH e B
# mRS P45 0 4 15 ], mRS ¥F4> 1 4 5 6], mRS ¥F4r 2 % 1 6], mRS ¥F4r 3 43 1 1, mRS ¥F5 4 43
1 %51, mRS VP55 3~4 53 B35 B AARHT Hunt-Hess 7320 IV G .

3.2. BEISSER

23 Bl B AR, BEVIR AN 3 A& 1 4E, BEUTIA] P oK % A 3l ko 7 I &% A SRS 450 s P il
WEHEWERG 3 E 6 ARB MM G A, LVIS 3484 Bk ZE 1 24 MO Py iU s kR b 15 45 3
Raymond I 2442 %€ 22 #4(91.7%), Raymond IT 2% %€ 2 #((8.3%) (W4 1), FTH LVIS LB BIFRIF, &
SCHRFEAL 43 SCIMLAE PH 26 B B B A A5 0 . BE VT H1A] 22 mRS PF43 0 43 21 ], mRS ¥4 2 73 1 44, mRS
WAy 3 0 1B, e RFRIE ZACT IR, 22 Bi1(96%) & s BT
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Table 1. Immediate postoperative angiography and follow-up period (3 to 6 months) re-examination of angiography

= 1. RERZIEZ EMEHHEIRG~0 B)EEEZIFR

Raymond 432

it
I 11 %% 11 2%
‘ BNk EL (KO 16 6 2 24
e FEA 5 R %155

di bk 66.7% 25% 8.3% 100%

kIR E () 22 2 0 24

RE3HE6 HEEIEY
di bk 91.7% 8.3% 0 100%
4. Wig

P N B R AR SR AR 2, DB R R A /DS SRR S A FE SR IE L, T AT PR3 5
ST MENRYT, MERFEETMSERMEME. MSPEREMEZE. IR AR T 5 0 R 5% el ki 55
W R, 3 PSR A /N B TR A 2E 1) 9 AORE K T35 I8 BN kR - Brinjikji W A5[7]%F 2010 4F PARTI © KR 16
TS IR T 3N A B KR R T AT T 25T, RO L T AR A KRS s T IBOR Bk RE
FARIIPET FRBERRIE R T AT ZWE ) 7.3%. TLAER, BEEN ANBARKBEE KA AR R R, A
NIETT PP BN B BKRE 1) 5 JRORE SR B i W i b 22 Ak RO AR B T R AR T, BRI Tz
FIRLH, 2015 4F Stetler, William R £ [8] BB 4> B 1 42 52 98355 Pl A% ZE A1 483 481 i A 20y ik e 263 )5 43t
eI AL P 5 P A FE R RV TT A BN B KR AN 5 T L VR IT BRSNS B KR VR T R
BEBW, HRAEAMG R PP NS kR ARG 58 30, 5l i A FEAE T R e, R AR
AT PE NBIR B K A DA SE ZE OB SR P A R I R 2 I S ) R, SR B AT E .
ZRAH R 7 1k 5 P RN B K, TR T T ) v I I R A I P PP A A AN T MG T ek
SRIEM . Pop, Raoul ZE[9]%] 2009 443 2018 4 HIF/IN A A 2R 22 Pt pAy 29y AR A1 N\ A4 2 1 [ oot 2 2
MrRDL, M NS ZE3E B AR R B 5T, ARl ikos ik 22 t i b 5 e 5o B 2 PR, 2
PRI AU T Z W B . Zhang, Yisen Z5[101%F 2 Fhuts 93 T8/ NI 2 S0 kR I 1ML 45 PO V6T SR AT 9 K
iE ST R0 M R B S 69T B PR T R R, TEFAN A

A A R A S AR R O %152 48, AR W1 Neuroform. Enterprise. Solitaire 25, #mZi%Is7 4,
RFU LVIS X Pipeline 55 o %/l YU/ KSR, BRI A 75 48 i Ase /N s 8 T B0 2] S 28 BT S 28 )
Lo R REVERS 22, RpfEEsn iR B T ae, AN RE BB ERME, ERFEARGE LA EERILE
Wi OB, DL RIFRIMGEEE . BUhBIMAL A m SR E SR, BRI I A Bk EE BB ik
PR PR R, FRAR T ARMERE B> T AR R, LERUNSIKRE A O IE B . e Pipeline {EA
BRI S I R, TER N R R A B AR, (RILAE R BN kR K S 1B A B kR 4 FH AT A
—ERRE, FFAEFA XS [11] [12], T LVIS SCA8E N UEA XA HIFARRE R AR, SN TR
AIEYT 7, Hoae et oA AR R TIANAT[13], B0 CBCNIEIT I SN 3 kR ) s B 20 77 X
Z—, 193] 7Bk 2 FIHRIE[3] [4] [14] [15] [16].

LVIS SR — M R I gmAB 3 38, H B A NNEEE T, 2R EY. SRESERRE. X
IR B AR/ o TINSIBKRIR AR )N, AR b Tl /N B AR SRR, LVIS S48 RTINSO L E
L) 1 mm e A5 TG R0 G b e B SN SR ) B A BRSO, R m TR A, AT 23 4
B, R IR R AR B RN SR G, BUS RIFIIFARICE . R shikig 2 i i e i
BRI A, BRI B RRE AR B 988 AN B 0 Tk e R B A T A R R b, T I R R A 2 H I
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MEEFEF 2 —, LVIS XSGR EER, FRARPAREUE Y “Hgi” J7 2080020 ks s 2758
i, AEACH R A g 5 ) R ARk 9 S ST IA B AR SR R ER, R al A id T R 8 H g€,
AFFEH, AfFEEIZ] Raymond I 2 %E 16 #(66.7%), MiASG 3-6 HE A DSA K] Raymond [ ZHii:%E 22
H(91.7%) (W4 1), A 1 4] 8 th IR th Bl iR a2 th A aod, B4R T REFIBCR, AN LVIS S48
R E AR = N TN B KR IR YE 2R, IFRRAIRR TR BB Rt I e . VR EDAR 15 )4IE TR
LVIS S4B ZE 11 91 N3k Bk, FREDZ) Raymond 732 T 2% 4 #(37%), ARJ5 6 2 9 HEEV)
Raymond 73 4% 1 2 8 BU(73%), W\ LVIS SCAE RN AT 98 M R S 1aVE R, sl hkosa e i N AL kAT
JEFCE HZER A IR BB SR A W, Pei 5[ 16]45038 1K LVIS SCAEH B ZE 32 A5 2R 3/ il
ik, FAREIZ) Raymond 432K 1 2% 13 11(40.6%), 28 I v; &34 E & &5 Raymond 432 1 A 23
#1(82.1%), FoTARAMKIFRIE, NIy LVIS 8505y S Sl Bl ZE 0 BTl it 4 sl iR S 1 v ) 4%
RN ZEFE R TEE, I HEAWIFR 222t T8 B N e SR 1 22 2 10N B kR e 2 1) o
o BN KR AR /N, BB IEAA AR T E AT Bk S B MO R i XS, RIS E B2
R IE IR, HER AL T IS AT AL B kRE, R E IR AME LA S|, fEUL AT IR LVIS S48
ROFMGEENE, Sk il T 2 5] T BIE L AR AL B , R SR T Sk o e\ B ks & 3L,
IR EE (1K 2), APHFEPA 4 BUESE RIUTTE, RS 7 R ZERR, KRRAESKE
AR AR H L

LVIS S R w4 B E %, FECLMARTE S B8 JLEAX B . Zhang, Xiaoguang [17]%f#k
#2016 4F 3 H KRR T LVIS SCARIRTT LN SR (1 A i S gk AT 1 R G LRIR , A4 384 1] 35 1) 390
MBIk, AR ZEFA KA RN 4.9%, NN IMAREZEF RAE ) KA RAT B 456 SCRERE G
IREES, R SCRRIFA R FE R 2 —, M LVIS SCAEAE R RS TE M itEAR
HSCBRAT I ROV BRSO, B O AR, ST R et RIEREAEEA LVIS XRS5 ARG O HER S
BEIRTELI ST, LVIS XA BAR SN & B R, (HHARP MARTE BB LA & TS B2 358
[17] [18], HAREFH=aNE, A7ed 23 FLEE A1 B8 ISR A AR M(4.3%), T
HEBDIEYE 10 ml JFiER MR R, MRIKEIER, RO KL GRS, TS 7RISR, BIK
(AR A 2 5 R R B SCRAT T S B B R B A G, A BOR AR 75 B A& RIF I SO N HE T .
AHOIEERE OB LVIS SCBTT A — 8 AL, S45WR: 1) LVIS XA RS, AR B
(I PRSI BEAN [R], 7 38 e AN [R] AR T i ) I B B kR e 3o L8 A BLASS, W ORI B
o KB St s e m, ANEEFEE KRS HISCR, [FIN R S RS 2 LB S . 2) SCARRRTRET
TR EARIMIEH AL “eBE” AbER, SCOAUREIOSRE R AN BRI HEEAT, RO R — o g, RS
LR AR, R R E K T, R B SO E R M IR . 3) RS T I
ERITEAL B, WS EBEAECUAT], EHrT DRI LVIS A8 RIFIEEENE, Jels iz 5] i
FERBEISEMNE, FRIBCEER TS Jin S SRR b 5 220 ZE . 4) SO B
WIg CRAE7, @S GE h g, T RE S AN SO, NESBCMLT
M. SRR G ez, @ Il B, BRSO AR R R 51T 2 1n) a2 g A% 7 T R A
AN R 5) SCHREBOS AR AT IFA R, AN SCARICT A AT S L AERDRE IS, A SCARE I 0 B
AREGRIFAR T UM “J” BBEHT 22081 SCARNHEAT “H%BE” , BN FHEREES 7Rk S48 Ab 7

5. &t

LR LA, LVIS ST BIR 2E il A OB ITKORE & 2 A 20, Bl PRI AOIE AR, Rede mish ikl
AR, THNTRCR R, HESRRE A& RIFHISCRN 5T RAE Oy Ot se, B
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