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(HWE] a« IFEADRTESA SRR (SICAS) BF MR M NIRYT Y2 A FA R
Fik BRI 2019 4F 1 A £ 2022 4 12 A7ER B2 MR L4 AIRYT HY sSICAS SBF MG IRTORE, Z i 4 &
T BIFARBIERIE R AERFIE TGN, LARBEVIARIE Rt (1S) | RSk & 1E . 3t
MM R LR, % &  S20ISICAS B IA 554%4E, 2 M NIRIT . BEFER R (62.94+£9.04)
%o RETRAZ ME RN 90% (80%, 99% ) . BAEKRER 8 (5, 11) mm. RAMT AR5 EREY K
STHRAAR (2545, 27 A7) . AREERSTIAAR (19 4], 20 4678 ) | BRAERIEY K RIE A (8 fi, 84
TRAE) o RNIREARBATREN 10% (0, 20%) , BARFFEMRAZFALITFEL (P<0.001) o MEHHERIIRA
94.23% (49/52) , MFARYIFRAERAHN 3.85% (2/52) o WGPRKEDT 12 (12, 18) A1, BR2#KEI 10 (6, 12)
NH, MAEFPAERAERN 7.69% (4/52) , BRMIS BAERNR 1.92% (1/52) , TEFXT, £k MmN
IRITXF SICAS 24| A%k, AT m i A ST, FEIRETARBIFRSE . ] 1S & & FIpss XU .

(KRR ] NSkl FERELEeAs ;. Btz A PARYT; BRED SR RUEAR ;. SR

(SIAAST] 48, EAELE BRI, 45 52 BIERIE SN h Ik or RERE AL M AS J A AR AR I8 N AT 1 T i 43
Br [T]. M58 R2E2E4R, 2024, 45 (4) : 520-526. DOI: 10.16781/j.CN31-2187/R.20230138.

Individualized endovascular treatment for 52 patients with symptomatic intracranial atherosclerotic stenosis:
a retrospective analysis
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[ Abstract ] Objective To investigate the safety and efficacy of individualized endovascular treatment in patients
with symptomatic intracranial atherosclerotic stenosis (SICAS). Methods The clinical data of SICAS patients who received
individualized endovascular treatment in our hospital from Jan. 2019 to Dec. 2022 were retrospectively collected. The
success rate of revascularization, the perioperative complications and death, and the incidence of recurrent ischemic stroke
(IS), transient ischemic attack, death and restenosis during follow-up were analyzed. Results There were 55 lesions of 52
SICAS patients, and they all received endovascular treatment. The mean age was (62.941+9.04) years old. The preoperative
stenosis severity was 90% (80%, 99%) and the stenosis length was 8 (5, 11) mm. The surgical methods were balloon-mounted
stenting (25 cases, 27 lesions), self-expanding stenting (19 cases, 20 lesions), and simple balloon dilation angioplasty (8 cases,
8 lesions). The postoperative residual stenosis severity was 10% (0, 20%), which was significantly lower than that before
surgery (P<<0.001). The success rate of revascularization was 94.23% (49/52). The incidence of perioperative complications
was 3.85% (2/52). The clinical follow-up time was 12 (12, 18) months and the imaging follow-up time was 10 (6, 12) months.
During the follow-up period, the incidence of vascular restenosis was 7.69% (4/52), the incidence of recurrent IS was 1.92%
(1/52), and there was no death. Conclusion Individualized endovascular treatment is safe and effective for SICAS patients. It
can improve the success rate of revascularization and reduce perioperative complications, long-term recurrence rate of IS and
risk of restenosis.

[ Key words ] intracranial atherosclerotic stenosis; ischemic stroke; endovascular treatment; balloon dilatation
angioplasty; stent implantation
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i P9 Bl ik o A B b % Bk 48 (intracranial
atherosclerotic stenosis, ICAS ) & 52 Hk i fixi 2~
i (ischemic stroke, IS) RYE HJF K Z —, HFE
WP PHPEAF AR AT T R e S ey, 290 A
N B E sk & /E (transient ischemic attack,
TIA) FIISf— "2 FEd [, 1S M TIA B %
1 ICAS & A2 5 3k 46.6%, 114 ICAS 14 3 % 9E
7N s EN B o i ) [T £ SO R S = a3 L= T =
Bt A BRI O N & R TR D . AT T ICAS
VR AR, AT IR, A MR YT AT fe
S PEAR ICAS 1 fili A vh 52 % AU, il IR M ICAS

( symptomatic ICAS, sICAS) H)—FE:ARIRIT I
P51 sk, SAMMPRIS Fl VISSIT #F 58 ¥ % 4
WLZEFI 57 ZA A ARAE ICAS H Al T 254134777

B2, SAMMPRIS Fl VISSIT iX 2 Tt L3} HE i 5
TR SR EIE RAE T 1 R 28, R RI 6T
J5 3X3E TR A4S . BFE R, AR AR
FRIEEEIR Y K A4 AR (balloon-mounted
stenting, BMS ) 5% B #3228 AK ( self-expanding
stenting, SES) Al fELHASHEF AN RICR ™ .

Bl 5 A A B REEY BEORT, BRI ERAE DY 5K i K
JE R (balloon dilation angioplasty, BDA ) . BMS
F1 SES 85 28 K i N il 8 OB BB 32 T3R97
SICAS. FEFARZLF & 1, 8L ™4 (05 5
Ve, AR A A B AR R SRR Al B I A
BIT I FIAEL, B REME SICAS B MM NTA
JE3REE L ERT, B M SICAS AR Y A
AR IS PR YT P RTRE MBS ST, it A
AR 30 d B BOWEE B RAL 1L IR YT SICAS
A AT HEEA BT SICAS M ARAL I
B INTRIT I AT T R ARBFTEPEAS T AR LA N
TBYT SICAS & A PRI T PRI TR
1 Hw{RAAE
1.1 APt % BIEPEESE 2019 4F 1 H 2 2022 4
12 AR Be 2 e iU 3252 MR A4S NG YT I

SICAS fR 52 19, o 742 i 4 60 455 £ PN sl ok it P B
(C5~C7 Bt) . Rirhshiok-FBe (M1 E) | 2

RSk, HEShIKEEMR AN B (V4 B) o RETATA
BEHEEAERE . MARE: (1) B>
18 %5 (2) 3T 90 d WA N Sh bk ™ B e (B
ERE=T70%) B TIAKIS; (3) RAIEE
I NFRIT B 2R 272723 | A A TR 2 20 3
TGS PR RS VEE B M SEAE R3S N 0~2 %%,

A S A IARAEAS R, I B CT #E 13 sUG 37R 52
A A L i X AE AR s (4) SR PR
LR M RE AR, AR I RS R AN sk =X
B0 100 AR Y SR Sl Sl Bk oski AR AL, B A
1 Fh3f ikoks BERE AR fa B R 2R ey i R . BE IR
T i ILAE e (] R e 2 ol I B A )

HEBRbRE: (1) IS 2Bl CRpmAI<24 h) ;

(2) N h kAR h Bkoks FERE A PR B A tn s ik Je 2
MR, PAgELEARS; (3) GIFmsINK
FRIBCPRZE | A IR L B0 kR B B0 R K O 5

(4) AT PEAR, fliss . HR. &P HE
Bt EEASERAE IR (5) PIHAb R an
i, BUHAm <1 4E; (6) JCAERMEMAE HIC
Bkt (7) SRR KA TS o 48 NIRYT
(8) SERPFENEIGAE . ABFFEE I VLI K M s
B BB B2 A TS DLWt

1.2 MifemE MG T R TR BERETE S
3 A AR 1l AEBE JUAR DA A 2 1l AR Y
AR B RE R SO, W A8 W SRR M
BT, 3 A i Ai e BeE a P FE AR i 4 A B BE A
if 15 mm, B78 ol A 2 Ab P s LA N AR =2 mm.

T 85 B9 L RYT B 2 A AR EE A
I ANBEINHAT . A R R BT 080 18 3 52
( digital subtraction angiography, DSA ) 55 ilE 5k %%
FEJE, I LLIE# g i L8 4 2 I8, % I WASID BF
TR AR, RN I AT AT
i id 3D-DSA HERGINE AR S KA I EE AT A,
R 1M A% BB AL SR DR I/ R YT SR o

FRAE SO /IN T IR A AR . 5 58 2 N 72
A H S AP 22 /0 s R A8 P i 3 mm A AR 4
SCRRBRIM IR E . LIS IR T g
T (1) MFARBARER . Pk ook E K
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JE<10 mm, PEFIHLAS 538 1) 32817 BMS IR YT,
F# ok Apollo XA R 48 (LRI BT #s il A PR
ANaEl) o (2) MFAREEEEER . ATk,
BB L T I A N AR 22 S R s A K R >
10 mm, W36 H AR 536 19 S 4847 SES IR YT, X
B4 F5 A e 5 22 5 A1) Wingspan 372 22 (56 [H
Stryker 28 7 ) B{4: XT-27 W 345 (3% [ Stryker 2
7 ) B ) Neuroform EZ 37 22 ( 3€ [# Stryker 2
F) ) . Enterprise 3222 (L FEMAENT ) o 7EZH
FEAHI, BeE B G518 i3k Gateway (32 [H
Stryker 7% ] ) B¢ Maverick ( 3€ [# Boston Scientific
ONE]) HEATE, BREE AR R R AP AR g P
TR 80% , < 8 57 47 1 g A8 L o0 g 20 R iy 22 7>
(3) wpeze kit B M HFARAGIAH
AIEBATHEANR, WS BDA IRYT -

1.3 BFAMERE FAEFEARETZED S d4ghTh
AJVEAK (100 mg/d) FHGEMEA% (75 mg/d ) XU
UM/ MRIETT,  [FIE52 46 (4 U0 . I AR ) S
REIfAg (BTHEA M55 R 20~40 mg/d ) FIELIE Y
MR R 88 AT 4R SO AT I MR IG T 20
6 M H, ZJ5 B R Ak F Al FH BT w] DC AR R Stk s
o A AR AR T A I i/ MR P fE, AN
SRR 57 IR B BT w] DE AR (fE A Ui
FHIEE<50% ) EmA% B ACHT ( ZBEmR AR 4 i
HR<C30% ) M, AR TG At SR AR B s A
MNFARIFHEARIG 72 h, A& EE®] 0 U &
120~140 mmHg, 1 mmHg=0.133 kPa) , [j 1k
MEVELEAAE, FHAEMZ ICU Wit 24 he RIGHTAD)
REARIE ) B ST R AT, ITAE Hh B Je % s il
. DR . o MRIALAE | R [ e D 2R Il A A
B PR R A T DA B

14— E IR RE A 22 (F B
AGERE, ARETER]. RS BMIL, ke Gk
2RI, IERE . 2rpig sl | O prERsh s | el
o L OBEPRI R L SR S . R AR IE R R L
(R0 S R IURE S B ) . ABE s S8 [ [ 37 T3 A=t
5% BE 2 " i % ( National Institutes of Health stroke
scale, NIHSS) P73, i 2 M4 RIS A] L
Bk ( FEEAFERAE TR, . PR
AR RS SR IGO0 )« A4S IEYT 73K
4o BEJHERE SCH BMI=28 kg/m',

1.5 s R Ae AL 5 B B LA 48 AF

2 mm,

ENEVIEE

B R BRI ph B B2 I E i R a2
Wik, % FH Pk B Rankin & 3¢ ( modified Rankin
scale, mRS) PFAl & & 19 #l 5 1% &0 (R J5 90 d
mRS PF53<2 7 M HE R4F, 3~6 3 MG AR ) .
YT R RGAEIR B B, 173 MRI A
CT I MG . ARSI 2 4 M 2R
GEUMfisE . FEOWEHE RS AR Aoie & 2k
RHIET GO, LUK Bl 17 9 18] 52 % 1% IS A1 TIA &
A LT MIGIRBUG TS0, BRI & E
SEFEARIE 1 AN A5 TR I A AH G By SCER N I
MR, ZES M98 . mumte g€ . M Sl A Je
2. TIA BREAREZE T CBlai e / itk ) 55, &2
RIS SRR AEATT S8R KA 5 A8 I8 A G 2k
2/ 24 h Rk R 2R, H 56 CT 5 MRI £
I B L TE S L VR S AR AL 1A A
B L TR B 280 A8 AR B 7 1 ) i 457 7
BAERR A NIRYT e IS E D A e e «
(1) ARJF MR, /s 20 B sa
( modified thrombolysis in cerebral infarction, mTICI )
I3 G (2) BRAAEA<30%; (3) LIl
TR IESH; (4) EERLBN. SR
Vit SRHK CT 48 R 5L DSA fa & Ak 1A T
A P AR S 2 PP 78 i SR BT I 1] 3k /il CT
IML5E WA5 5L DSA K A & BB 75 12 B2 D\ T B 78 ml Bk
7 <50% INE BBeAE >50%, FEARR 9 108 X A
5% 117 T2 N

1.6 itz a3 B SPSS 19.0 #7417
S HTe T BERE 48 R H Kolmogorov-Smirnov i
BT IESE, A IEASS MR R Xt s
PR, AEIES A R OB DA A 8 (R a4y
i, Lo gl ) Fono THEBORLBIECRTE
SHECRR . R IRYT RIS B9 IS AR R SR
Wilcoxon 5 Fki . KB/KifE (a) 4 0.05,

2 # R

2.1 —REFHA RN SRR E S L 52 4] SICAS
A R T X A DR A e I =R (IS Sy 46 1,
TIA N 6 i ) , “FIJ4ER R (62.94£9.04) %, 5
PE & 280 (376, 71.15%) o & IS (44 4,
84.62% ) S e & UL A fiki ifn s fE B R, Hofh A
W6 DR 2% 0 5 v B LA (20 51, 38.46% ) . KRG

N

(23 i, 44.23%) . AEJE (22 f, 42.31%) . &
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[] 0 2 e 20 FR IRE (17 B, 32.69% ) | o0 5 B 5y
(4%, 7.69%) . 008 (440, 7.69%) . W IH
(30 5, 57.69% ) . =i (4 6, 7.69%) -
ABE T NIHSS $E43 4 1.5 (0.0, 3.0) 700 KIRE
M4 NIGIFIE R 19.5 (6.0, 26.5) d. 52 il #H
A 55 abgrs, b 7 AN A MIAME STk V4 B,
6 LT A MHESN Ik Va4 B, 8 AL T 3L i 3 ik,
TAETZEMBN Sk C5~C7 B, 6 AN T4 M3
MBIk C5~C7 Bt, 10 /M FZEMIK R h sk M1 Bz,
1AM T AMIR B Sk M1 B, 25 191 (48.08% )
B 27 s (2 BIZEMIHES) K V4 B IR B A AR
Wi M il BB RO R ) SRIMBNIKEL . P
KE<10mm, %7 BMSIAJT; 19 f (36.54% )
A3 20 AR (1 5] [W) i A7 72 22 M HE B0 ik V4
B SR sh kb Beple s ) B0 Sk il A b
B (FAEE>45°H<<90°) | B K >10 mm,
1252 7 SESIRYT; 8 4 (15.38% ) H 3 9% 2% sl ik
oA MRS (>90°) . FAREARTM .
PARKE>10 mm, 5% 17 BDAIRYT. L& NG
I7 AR AR AR R 90% (80%, 99% ) , F
HBE 2F 70%~79% 1 9 72 A 74>, 80%~89% A
154, 90%~99% F 33 1~ FARMAE A=K B

8 (5, 11) mms

22 hEABFERFRHALR MENRITE
FRAAETLE N 10% (0, 20%) , BARRFEAE H.
LRAGHE X (P<0.001) . AT EEIER
H94.23% (49/52) o 35 (1 515504 Sl bk i i B A
2 B v B Bk A8 34T BDARYY ) I H
AT A AR TG DSA KA /R SR AR B AE >30%,
{FL S8 ity 100 300 3 W, A ) 000 9 44 38 B mTICI 43 4%
3, AR 1 B MIMESI K V4 Bk i 5 il G B
JEE BB AE AT A Sh Ik V4 B PR SE 10
JEAEIA EEARFEZAMME S kAt i, 7EBREY TR 72
o B B A . LR, RS B A Sk MRI
HeBR AT & IS (B 1) o A 26 (3.85% ) HELER
F AR B &, Hor 1A 0 K i b 3 ik
AR B BMSIRYT R, BT SR AR T S
Ol gE, IR E IS, L2128 R M BMS #h#k
PERRIRYY, PHZEIMAS D) P, FRARRAE N 20%,
I A4 55 7 1 G A5 HE B3 BT =] DE AR, S 75 KL 5
I3 1A 220K i v B foko 78 £ 45 3% SES VRYT IS
BN IR B2z 2 B R PR R
B, HBER mRS IR 1 4. BIFARBICEE
HET S

1 FEARTEAT A BhAKSREERE (L 1Bk B BV (5] I & BT BB IR R F R E R R
5,50 % P SkeRE ATEANE D ATARE. BEEEA ST Aol s, S/ MRAFEIERATT AT RAR L. A« Sk i AR L
IIEURAZ WU N ERZE it R IR 5755 B AL 32 WA MUME ST bk V4 BePA 28, ZEMIMES K V4 BOIT S iRAE 70% , 2Ll
Rl BORAE 90%; C D i 0 B AR A8 BE S AR L7 AR Sl bk V4 Befi U JRpkEVERS IS, Joy A BESR A 1M BEBRSR AL 5 E L F -
ZEMIMES K V4 B BB A= A8 bR T 2.0 mm X 15 mm B ERPERUCHEA T B 5K , VT s 2B 1 K03 mm X 13 mm BREE 5K
S s R AL B 1AL 2.5 mm X 10 mm BRAES 5K AT AR 1R WA MIKES Ik V4 B IR e (SR ARB A <30% ).
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23 MIFER 52 HIEE ARG EZIGIRAA
BT, GIRMEYT 12 (12, 18) A, A B#kE
HEEHEE 6 I~ H, mRSTE A 1 (0, 2) 4. #1%
BT 10 (6, 12) NH, 40 FlEEFT CT M4 %
4, 12 147 DSA & A, Hrb 24 ] (46.15% ) &
FHIWAEMES, 24 0] (46.15% ) BEPAE<50%,
4 (7.69% ) B IR (A %, 2 A
Wi, HOWAETTBAG . A ) o 4 Bk
H, 3 BN ICREIR A, 1] (1.92%) kA4
IR TS . BRI JC R EIET .

3 it i

H AT, sICAS & ik [ IS iy B I, &
HYNAIT IR NA SR AR B R, R EBE R EE R
Mok TUTE MY L T T SAMMPRIS FI
VISSIT i 5% 9 il = A 0 i3 9 i & A % K Bt 17 40
[ 75 1S & & R 7 ML AS IR IT SICAS 1922 4o 1k
AR — B2 2 e, X FEERE (=70%)
(1) SICAS [ I WA YT AR HAa Pl . 4
e, ARG SICAS HYA [ 4E R F AL 1M 4%
PIAIT 2, BUSROH R A6 RSOR, M HFET
SICAS MK I AE NIRTT IR T BT 984 P .

7 SAMMPRIS #7581, R H SES /Y741 30 d
FERIER AR 14.7%, 1 - V1S FFET- Ak
ik 20% . 7E VISSIT # 55 H, % FH BMS J4 77
21 30 d HAHE R AR K 24.1%, 14E IS MITIA &
H: 33k 36.2% 7 . KT, WEAVE K WOVEN %542,
25 A T ASTE, WEAVE 58+, R H Wingspan
THARYT SICAS 7 72 h N IS, HY I RIBET & A K
12 2.6% "7 ; WOVEN ®F5E, AJF 1 4E 1S FISET:
RNy 8.5% 1 L A, Cui " ERE A
>R H] Enterprise S 221G YT sICAS AL 917 250 5%
Wt B, 3B P R R L SR A BRI
EHA R 250 F 5 B EA R TR, AN
A AARIEYT 7 H SICAS 19557 1 5 K 3 22 4 1 A
AR AT ez, HAR B TIEN 100%, FFAH

(ARJF 72 0 FHEREEEF N 3.8%, Rl

(k24 N H ) A 4.8% 1 5 BN 25
BAET, 5 WEAVE, WOVEN HF 5% i) 45 S AH ik,
TEANABRE RS RERE | AR A K s I 1L
B INIRYT IR J7 T 5 WEAVE . WOVEN #F 5% AH
o BXEHFITEE R LW, M sk 28 AR T

HICAS, FRIRIS k%, Hik, M MNIGITFI=
T = ICAS FF A p B2 TFB

N — TG XF sSICAS A1l S8 PR A B E A
TRAE B AR ) Z2 DR EPERFIE 3R 40 A 300 )
B, Hir 159 5% BMS 1497, 141 5% SES
BT WEFE 4  WR A4 AR S5 30 d A
JEERE (AR TIA FIBETS ) MR RN 4.3%
(13/300) , Horgifi iz 7 61 (2.3%) .
it 14 (0.3% ) . TIAS 61 (1.7% ) , JCHET i fil;
Bl T 1 AR R B R AR 8.1%, LS
S5 R TR SIS KA sICAS [,
AMAR A S B AR 1 i 1 22 A R 0 T D
32, I H 1ARM LS F R A R

AAIF G 3 [ B S M 52 1] SICAS 5 1 I
RGBT AR P96 Y7 A R e v,
iR WoR, MR IR YT SICAS /Y F AR
IR AE R RN 3.85%, IRV 12 S H IR &
PEIS KA AU 1.92%, B AR 145 IR YT
SICAS HA Bl iY 22 e Ph AL ik, Xl BEAS 25 T
HRAIE SICAS () AR A2 FHAE i I 48 R
S5 BN N RS s I BERCHE . ke . 2
YR Z H Y%, BT A, A NIRTTI S
PORGYEIG . XPRARRC | P EARR . BRI
ICAS, Hik 5 — A i S 3R 7 FARMERE K.
AR 5 o 1T ICAS LA NIRYT I — 1> e K]
BT AR i 2 e v Y e A R E R
IR AR DL (R R, 2 A AR U L S BT A
TR A FHAG & ICAS JARRE w5 1 148 YR YT T S84t
T AR IF R IEA & ™ . SAMMPRIS
F VISSIT B9 AR R FR e (o F B — S AR T AN [F) 2
A ICAS T 52 3] 5t £¢ ( SAMMPRIS #f 58 B 5 H 5%
FH A 13X Wingspan 32248, VISSIT #F 5% FR & H 2K
BRAEY 3K 3 Vitesse 24 ) . Miao 25 il i i %
SAMMPRIS fiff 57 1) £ 56 T AR 8 1l 8 B A4S S A2 B
BN PIRYT RIS, FIREPEIEAE AL A A
1697 ICAS BF W F kg bk, 255 WonHE
REIIZGE 96.3%, ARJ5 30 d iz, O WAEIEE
T W R A LSRR 4.4%, KBRS REZ
WFoE M. SR1M, ICAS AMALL I IR L 1
Jr AL A WLARGE

HAl, BREEY 5Kk 7 A I A o LA fl it
P | B P R A 4k % B 28 J2 ICAS B —A>
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M5 IR I A IE R HE . AN A4S I PR 22 =50%
AR B R IR . I, BB AT
FPRAE BOCH B, AT 52 Bl E AR BRI
PRAISEAZ 22 BT, Horb 4 6] (7.69% ) 35 1 30
AR FBRAS, oA T BER BT i gs, 6
Y7 I A BARR PR T A O i XU, HURERT it
=7 B BDA Fik, XATRESE IS M E N K,
AR, ARG 2 Y 258 1k E Bk
16I7 SICAS %4>, A AT, REREAR N I K AE & A4
R RS AR 0220 R I A AR R i T
AMFFTEER, N—T0R a2y YR Z ER e 5k i
I ARIBIT SICAS 1Y 81 F 5 2 7i vh 7 B
9 A DA R 15% 25 Cui %1 B ST
WoR VAENAT 14.4% B3 BRI BEas (ke
ERRE>T70%) o XUHAMALL I NIGYT SICAS
T RB R A R

ZE ERTR, SRR I IRYT RIS IRYTY
SICAS A 55 i B e Aa Rk, T e A7) T 1%
KT AR KAE . 2] 1S &2 & Kl A P pk 75 X
B AMFRAETRRME: (1) 2T
B EPERFE, A RECHA X AR E A, RE
AREME, HAEARRE/N; (2) #EARHT NIHSS
VEAMRAR, I EAER ) SES IRYT (1 % P S48
WAL TT BEAEAERR 0 NI RS, Al ek
R I e H a7 P N T RS S R R A
D REEARREALN Bl oT i — AR SE .
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