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Abstract

Objective: By investigating the safety and efficacy of drug-coated balloons in the treatment of intra-
cranial atherosclerotic stenosis, this study aims to explore more optimized strategies for the inter-
ventional management of intracranial atherosclerotic stenosis. Methods: This study collected 53
patients with drug-coated balloon ( DCB ) angioplasty for intracranial artery stenosis who met the
inclusion criteria of this study from 2019 to 2023 in the Department of Neurointervention, Affiliated
Hospital of Qingdao University, and matched 61 patients with conventional bare metal stent (BMS )
angioplasty during the same period. The differences between the two groups were compared in
terms of perioperative safety, stroke recurrence, restenosis rates, and changes in lumen diameter.
Results: There were no statistically significant differences between the DCB group and the BMS
group in baseline characteristics, perioperative complications, preoperative stenosis rates, or the
incidence of stroke or death at one year postoperatively (P > 0.05). The residual stenosis of the tar-
get vessel in the DCB group was 20% (10%-~20%), which was significantly higher than that in the
BMS group at 10% (10%~20%) (P = 0.005). However, the restenosis rate in the DCB group was 7.5%
(4/53), significantly lower than that in the BMS group at 24.6% (15/61) (P = 0.013). No statistically
significant difference was observed in symptomatic restenosis between the two groups (P > 0.05).
During follow-up, the degree of stenosis in the DCB group was 10% (10%~27.5%), which was sig-
nificantly better than that in the BMS group at 20% (10%~45%) (P = 0.037). Additionally, the lumen
loss rate in the DCB group was 0% (-10%-~10%), significantly lower than that in the BMS group at
5% (0%~32.5%) (P = 0.001). Conclusion: In the interventional treatment of intracranial atheroscle-
rotic stenosis, drug-coated balloons (DCBs) may serve as a safe and effective alternative to conven-
tional bare-metal stents (BMS), as they demonstrate superior outcomes in reducing lumen loss and
lowering the restenosis rate of target vessels.
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1. 518

Fii P4 30 Jok 946 A R 4 4 8% 7 (intracranial atherosclerotic stenosis, ICAS) 2 Gl if 4 25 ih E RN 22—, fErh
[ 2 1 f 3% Th ICAS 1 5 H ik 30%~50% [1]-[3]. X T ICAS fl ki, BRI ZiaT, It
rROEIR P EE AT B i A P R R AR T U AR SRR i 4] B, SZIR T BN, HAdhE
KA RE s T HL I I B s B R K B AT RE, S 3 N H BTy 14.6%~23.1%, 1 FHFk
N 13.9%~14.2% [5].

XARMER AN R E LA BRI 773, AR ARIGIT ICAS BIH & 9 RE % H HTAE I AR S H
BUb[6], ML WNIBTT A B BN IR IT KAMRHAYT EAERIRYT U7 . L WIRYT 5T, BEAE AR
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BEALAIT L 2 A SCBRIR YT R EL 25 Wia 7, b SCERIB T X EERRAR 25 Wi 97 T35 Pl N 30 Jikoak 7 26 i R
(stenting and aggressive medical management for preventing recurrent stroke in intracranial stenosis,
SAMMPRIS) fff 5 Fll Vitesse 374235 J7 S fil P4 25 o (Vitesse intracranial stent study for ischemic therapy,
VISSIT) B 5854 R B - AR - AR 2 T 5 A 45 RSB [7] [8], 2022 47 Fy v FE IR 14 /ol Ay 0 B 02 7 I A8 Rl
AR5 22 H N ARHH 98 (China Angioplasty and Stenting for Symptomatic Intracranial Severe Stenosis, CAS-
SISS) AR AUE I SCAVRTT AR T W RHGYDIR ST [9]. X T ICAS WIIILE NIGYT, — Al B P EAA Rt I
HRT DA e A5 R iR T 7 7 SO B, TR MY BT AR AR 5 11 iR Bk 8 10 97 R 3k A A0
B, SWIERTEY IKAAAETE 2 AR, QiR AR B A0 BB A2 280 v ) Il /[ 10], (R BEE BRI S, T
WEY KNS Y sk SRS IR, BREEY 5KIE ICAS KA R BEHOA R, FAREBETER AR
AT DARRAG “ S5 ALRGN 7 Bsgm[11], 3k 2 B BRI T8 AR 5 24506 97 R A B ks A8 1R Rk
% (Balloon Angioplasty vs Medical Management for Intracranial Artery Stenosis, BASIS)H# 5t {RiE T fEI697
ICAS [ I BLATEREEY SR ARIK G 29 WR T 2 SO0 T BB ai 2 in sy, WEFREs R4l H K 30 RN AR AR
At B PRI AE T 353500 0 3.2%H1 1.6%, 30 R~1 4 A 1) EA Al R B8 40 T3 4% 1L D B AL 67 Py gk of P 2 vh R AR
9 0.4% W BALT 254 7.5% [12]. BASIS A 78 & IEM T ICAS L WRIT L T 29 N RHA T, (H
FEERBEA ARG 1 FEFRAERIEE] T 15.7%. £ SAMMPRIS iR 36 3 5 07 7, SR S50 Y Bk 45 Bt
(R HE R, M 9.6%I & 14.0%, A AGERME S 128 A i) B3 R 2E ISR H L 5118 66.7% [13].

X IX e ja) @, #5245 2R AR T 48120 FH T ICAS BIVR YT, 234 /= 3K % (Drug-Coated Balloons, DCB)
DA A H TGN DA S 38 i Bk 3 e 8 24 4ot I8 o R B A, R S P e 8 U i 38, & TT iR R
Fo A RO R RT 5 [14]. 7E ICAS (M ]YETTH, DCBRIT AL TE BB, L DCB Fifk G4 JE
CHRIT ICAS ARG FEAN L o« AT FT I I WS 5 6 JB R S R 2 iR S BR B R T SR T ICAS B3 1 I
JRZEEL, 738 DCB 45 BMS A AL TR, TR KB IEIF LLi, i Fe PRl L & a7 77 20
AR R, WP THE DCB TEIRYT ICAS BRI 5.

2. MREFHE
2.1 BIRAH

AHI IR BB £ 3 BT T 75 18 K IR 5 B 2019~2023 AE4332 328 I/ A A N VA YT FR B 1R I PR 5,
it 114 Fl. AR M W IRIT J7750 8 DCB (45 T 2Bk B L L AR A NIEYT S DB AT Hh Rtk
CHLE ) 53 BilA BMS 4 61 . A BE R E T ARG FE . WA S RELTOR L % 7 e
Gt (P > 0.05). ARWFALTE B KFMEER EFACEE R dHZAtEG S : QYFYWZLL29820).

2.2. M B HEBRARAE

Y NFRHE

© Sl /IMRZYETT JE AT 2 o SR PR A SR P = 3 @ IIUEL R A R
T MU L XA AR 5 ) SRR TSN SR B . K ahfik JERRahfik. HE
BRI A BY) PR A FEFEAE 70%~99% 2 [ 1) &3 @ mRS <343 & il — RS 2EhfE 2 /DL .

HEBR R -

© il A J H A AR M 2 Bk 2 AE H AR N Sk >70%F; @ ARiT CT 80 MRI $7R ¥ i X
BAFAEAAE G etk BREEAE 3 AN H A A I 2 @ RAT 30 RINESMEFFEARGTT, siitRIR
JG 6 AR FEAREIT RIS @ ARETG MR S8 08 At i X SAUAEE 5503t © PRaes
M B4 ARSI K REREAL : nsh ke )2 %9 (moya-moya) I % . iGs sk 455 ©® $EmE s
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AR BE: @ ARHTEN IR, WHET, 0%, 30 RUIOE: @ HFE. B,
BTGB SRR T BRI S AR AR S S

23. FREE

TR A SRR N 24T, R R A, S 3IKAT Seldinger 28 il B\ 6F Zik#H /517 /il DSA
B AR M R EFR B AR FREAE, KR SEEANERE L. ML MSEEdREL,
FoE TH R o A . KB IS B BRI G & W EREE, JRIRT R 2B N BB A L 5 47 Tild
gk, HHBRFESS FRRAT DSA, VPASBAT M B A R FE KA R ZR 0. © BMS 4 IS 2216 NS4
(Wingspan, 3 HE# LWl A n]; Apollo, EigHGI#@EELIT; NeuroStellar, b AE4) 2k & i
BERI, BEBURI G FHRAT DSA PAl, WS ML AR R B G LS iR Gt . @ DCB 4H: VR
FLIRNGYEREE(ACIEN, PO WBAAR], #EE; WY, LT), DCB B EALIEE XS N T4
I TEH BARH) 60%~80%JF 78 f 8 ML, JFEMRIREZEL, By knfkER2miE, RER
BARAS 60s, 4254k B M RE . BUHEREE S5 B AT DSA PR A B O, & HIURRKAE > 550%™
gk i B T a2 v AL ) T I 2, AT AR E SR AR o

2.4. BIFAREAZ

A FE T 5 R b B e B2 A FE S A & FAZ AL HE(HIE S : QYFYWZLL29820) R Fi 52 ik # %52 5 K
T UL F B A% TR (75 mg/d) R =] T AR (100 mg/d) IR YT, UL I /IMR 2590 2 /0 R4 2R )5 6 A H
J&, TSSO PR ZGY) . 7% /N 3 i BOR G J2 DR I f1 45 S Bt il /MR 25 076 97 T %
[15]0 Aot 2 fik e J22 mle FoAth s A IRURG: BB 45 T B 2 1 11b/INa REuke 257 (BRI & B IR BE) 10 ng/kg
JkAHEVE , BRI BL 0.1 pg/kg/min L IKIE N , FR4E 24 /NI o F R KT A BT AR At T T45 47 (20 mg/d)
o Fi &7 1% A0 TT 45 (10 mg/d).

2.5. BURWE KRPEER

O INBEFEARIGRTR: 5. BMIL M. W, mARIE. @Ik BERPE . NIHSS ¥4 .
MRS o BT WA s R AL . FARFGE R MAEPRAERRE. REERREE. FAK
D, 30 RN I F AT RAE. BT ARBITERIEE ORI 30 RN KA M HZE. CBEA MR, Sk
SRR G L R R I A, @ BEVTRORE: ITE B E AT ARNE 1. 3. 6 MH K& LT
G PRBE T, TR S e A v G I SR X R st i BT, AR HEARG: 7 45 SR A2 75 5 4 1
BEf XA, @ A & 6 AN H UG TRARF A, 10 M AR R 2. AN
M > 50%I k7 .

2.6. BRI

KH SPSS26.0 ¥l AT 8t 434 . Shapiro-Wilk 456 FH T4 36 Bs I IE S A0 . K4 IES TR
TR TRILL x £ B3R DU /A2 5T EE M (P25~P75) %R~ , P4 IRI ELEER A student t 246 5K Mann-Whitney
U R0 b 20 R s DI A A 23 L [n(90)] 387, PRZELIR] LU 2 KB B8 Fisher A& B 30347 HLE . DL a
= 0.05 AW SR RARAE o

3. &R
3.1. —HRRRIEE R
AR ARG T T 2019~2023 5 5 K24 M 8 22 B 4 ABHEZ M I/ N HEVEIT RISE 114 51
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3, RN 60.89 £ 8.60 %, JLH DCB 4153 5, BMS 41 61 5, 55 79 £1(69.3%), Zcik it 35
#1(30.7%), 2 A BMIL fERr Rz i, KR, Ml &rp REEAE A b s RSt it  E R
(P>0.05). W1 1 ffizR.

Table 1. Comparison of baseline characteristics between the two groups
1. FABEELHIENLR

TiH A DCB 41 BMS 41 P1H
A 114 53 61
o 60.89 + 8.69 60.1 + 9.86 62.31+7.84 0.065
YRS 79 (69.3) 33 (62.3) 46 (75.4) 0.094
BMI 25.84 +3.19 25.64 +2.81 26.01+2.93 0.494
o 1ML 82 (71.9) 38 (71.7) 44 (72.1) 0.562
B PRI 52 (45.6) 22 (41.5) 30 (49.2) 0.264
W 45 (39.5) 19 (35.8) 26 (42.6) 0.293
AR I 28 (24.6) 15 (28.3) 13 (21.3) 0.259
At 97 (85.1) 47 (88.7) 50 (82.0) 0.231
REAE 5 36 (31.6) 19 (35.8) 17 (27.9) 0.238
AN 7.16 £2.76 7.16+1.74 7.16 £3.42 0.106
fEiZA
GIEEEZS 73 (64.0) 36 (67.9) 37 (60.7) 0.271
IEEEDD 41 (36.0) 17 (32.1) 24 (39.3)
FAN BN 29 (25.4) 12 (22.6) 17 (27.9) 0.356
K v 3 ik 44 (38.6) 24 (45.3) 20 (32.8)
MEB ik 19 (16.7) 6 (11.3) 13 (21.3)
FER BN ik 22 (19.3) 11 (20.8) 11 (18.0)

32. REMSAYERL

DCB 41#1 BMS ZHFAREARINZ N 100%., 2 21 & FH MG R AT 2R E 27 LEi2# 2 P >
0.05). DCB ZHEEIME ARG ARBEAE 20 (10%~20%) KT BMS AL IMLE AR G A 10 (10%~20%), #
FAG R (P = 0.005), FTF-AREIIFRAEE ARG 30 RNKRAEMILE HZE. KNI, Slkbt
AR ey L g DR s L A E RS 30 RN, 2 BT R BIT AORE 22 S B S it 4 5 (P > 0.05).
PAITEAT B3 . 3k 2 .

3.3. RfF 30 X~1 EREHER

AJfE 30 K~1 W, WHEFI TIA FHMERELLEIT-ERP > 0.05). 6 AG2#E 4 DCB 4.
H A6 BRI A, YN TCRER AR . BMS 4 15 ) B I E A, Horh 1 DR A
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DCB 41 (# -4k %5 #%.(7.5%) /M T- BMS 20 Ff k%2 % (24.6%), 2 547 S5 it 275 (P = 0.013), {EREMR 1 Pk 4
TGt %5+ (P >0.05). DCB 41Ft 1Bk 45 FL % 10 (10%~27.5%) ik T BMS 4111 20 (10%~45%), 2% 57454t
% (P = 0.037), DCB 4 fIxF 5% 0 (—10%~10%) % T BMS 4111 5 (0%~32.5%), % FH it % x
X (P =0.001) 2 ZHIZTEAE TR Myl . ansk 3 Fiom.

Table 2. Comparison of safety and efficacy within 30 days postoperatively

2. RE 30 RAREMSEHERIIEE

WH A7 DCB 4 BMS 41 P{H
BT (R TD) 90 (80~90) 90 (80~90) 90 (85~90) 0.380
B AT (R ) 10 (10~20) 10 (10~20) 10 (8~20) 0.091
30 KM HETFA

WA R
Sl if A 2R 2(1.8) 1(1.9) 1(1.6) 0.716
& &Tﬁg‘fmmﬁ 5 (4.3) 2 (3.8) 3(4.9) 0.567

Table 3. Comparison of safety and efficacy between 30 days and 1 year postoperatively
3. R 30 X~1 FARLMESHYMEAIFILE

i H ot DCB 4 BMS 41 PH
AR 20 (10~30) 10 (10~27.5) 20 (10~45) 0.037
Bl ERER 0 (-5~10) 0 (-10~10) 5 (0~32.5) 0.001
e 19 (16.7) 4 (7.5) 15 (24.6) 0.013
SR 0 1(1.6) 0.535

TCREIR M 4 (7.5) 14 (23.0) 0.021

(7R 2(1.8) 1(1.9) 1(1.6) 0.716

3.4. DCB Afh#p TR B HEWBEIHER

DCB 43t 14 14(26.4%) B HFE AR 25 T3 224 bRG 7, Horb 2 B B E A, AMRE 2R
ZH 55 R SRR R S ZHAE R SR S5 BE U I BBk S FE S AN A AR R i 2 Z 7(P>0.05). W3k 4 f
No

Table 4. Comparison of safety and efficacy between patients with and without bailout stenting in the DCB group

% 4. DCB HPAM K AUATTHRE S A RN B E RSN S BRI L

BgE| AR BRA RAMRCZ A P1H
WAETRE 10 (3.75~26.25) 20 (10~30) 0.227
TRk 2R 2 (14.3) 2 (5.1) 0.282

BBl = AR WA 3 RE 2(14.3) 2(5.1) 0.282
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4. BARISEHY
4.1. DCB A 81855 )

BHE N A8 B ELNE, W CHEIEBAE. OMER 2 K7 ABL, TN MR 3278 22 MU & - S5
WX AL . 78 3 Wi 3h ki 5 $ s 2 R b 3l ik ML B s BERR A2 (1] 1(A)), BRZEFLEEL) 90%. 24 K
JE FRNBET A SRR N AT 22 MR R sk M1 BE2GPEREE M e R (K 1(B)), A BIZIE s ik A2 4k
ERRE 10%, W% 5 /BTG AETEE 10%, JoPRE|M R A I 2 (& 1(C)). FARRI . BV A KA
MAEMARARF. KRG 6 H1T DSA EE#R A MK 2k M1 Bk A 22 10% (14 1(D)).

QV

© (D)

Figure 1. Cerebral angiographic images of a patient with severe atherosclerotic stenosis in the middle cerebral artery treated
with DCB
1. DCB J&TT KB P BiGRERE L 1 Ik B E BT ER &

4.2. BMS 4R #2355

BENTO BEETE, B CShmBE, REEAMBAT ) 10 KRR” ABi. 788 MNsikiE?)E i
MR Bk ML By XARE AR A (18] 2(A), BRAETEREZ) 90%. T4 5 BRIFE AT 2 (0 K h 3 ik
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M1 BB E AR (K 2(B)), ARTGFRAIRZE L) 10% (K 2(C)) FAR I . Hi B fa Bl U 818 A & A= #E 185 AH 5%
ARFEM. KRG 6 H47 DSA F AR /MK 3l ik M1 Bok 7 2245 10% (14 2(D))-

QV (B)

© (D)

Figure 2. Cerebral angiographic images of a patient with severe atherosclerotic stenosis in the middle cerebral artery treated
with BMS

2. BMS JRfT KRG RIS AR (L M B R E B E NI IER 71K

5. i1ig

SREDR P 5 90 P9 20 ok EE Pk 7R (ICAS) VA i I BUR R AN AR v R, B e ASRMERR, — Lk
Z AN Z A RRTT J7 5o A NIRYT I B ™ Ak 7E A2 B ML B0 1 2 el R B 2R
M =BT RE R B =R, (HEN NIGIT IR MY RITRIT R, [RIN R 0 A A R
SN S NBTT IRIRCR -

51 REMERKIT®

R RS E S T 1T ICAS B NIGTT, JREEAT 1 SO & 290in )T 5 FR i 25 iR ¥ 7 (hoxt iR
WEIT, ERE T AU I A 3 R 2 AN A rp LR M R e, SR AR SO R A R A 14.7%A0
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24.1%, T AWRIT A7) [8], IXBR T AT RES R PRIT EEARA . FARBHUAE A B3 ik
PFABEEAG KL, SCERIGA B BRAE S I8 AN SRR By 0o RE L (155 6 A 2 78 36 Rt 2 mT R 1) SR 1R )
PRV ZM . 4k SAMMPRIS\VISSIT %5 7t 2 J&5, CASSISS W 70t AR Ge UE B A~ NI TT7E 2 1l 77
R T RAL I 2 P67 T % [9] -

A ERIEY 5K M BRI AR B T FAREAEM R, WilE Rl — B 7T FARL &M, Fi
BEAC T NG H) “ AN Al fgid B aF SC I ZE R R . BASIS WF FUIIE B SR A BRI I & 25 VR )T
ICAS &AM, XMW/ H A b ME——DUE ML 1y 7 LT 299 N BHA ST BB AL BB 72[12] «

FERFFE T DCB L T AR RAE AN 5.7%, X5 BASIS #F 7t R ERFELL K 3.2%AHiL[12], Z54EkEE
RGBT EERFEERE, /£ 1ICAS JAIT R e, X R R A T A T AR (] DL R BB & ) AR K
W, TERATAIIERIG T . R S (8] 58 5 B 25 sk BEpRod B0 467, ek %F I A BB R 514, 31X
e T AERBEN A . 5 ARIT AL, Z9ERBEM A VERR T 5T T LD “E RN
FHOG, RT3 By R B SEFEERBEHNE , SR 7k 5 Y 00 F ARG AE AR T T ol F- AT LA 1) 4
Bfs, > AR A AORE I R A 2R BETF R ERAETE NI, F RIS G 8 I 1 5
SEFRYIFERAERI R AR Ko AT TP Z 8] Bl F AR RS A G2 5, XA Re53A 11
B 92— TR O (4 [ B P A 9 DA SR AR S A E — i A 0% H BT 2R BEAE RSBk YR 97 %
H ISR GIT B SURAE, (BAE ICAS a7, NSk niE i, SCARp 36 BN InAXE, [F
B0 P SR AR B K . K P kS 2 3 s, SR ZIBRIENE N ICAS BB RIRTT, TRER T 241,

5.2. BYMERSTE

FATHIWT T I 20 2 (B R S5 30 R~1 4 A R AL PR 26 o ) AR S AR A Gt 2% 22 57 (1.9% (1/61)
vs 1.6% (1/53), P=0.716), HI NIk, 4 RZHEERD] 7 REFWE, X EEUAB S L AR
I7 % T B Bk A R R U2 £ SAMMPRIS 8 78 F 2593697 41 12 S A N Rt A Riger i
e ik 12.2% [7], BASIS BF 78 i 2543697 41 30 K~12 AN H P B I 1tk 45 () R A2 0 7.5% [12].

AW T IR DCB AR J5 AR R Eom T BMS 41(20% (10~20) vs 10% (10~20), P = 0.005),
HRIEARBEVI 2 5 DCB A MR E R, REREMNEEEREMEEKRT BMSH, ZRAFGRE
PE. DCB 4L k45 RN 7.5%, kT BMS 41 24.6% (P = 0.013), &7 FE/E DCB 4B T BMS 41
(10% (10~27.5) vs 20% (10~45), P = 0.037). ik 14.4%~30.0%/1) 37 42 P 3k % (in-stent restenosis, ISR), /&
BRE: 8 SCHL G YT R B R AS, 2 A rhORI R R I vk 1M 2k 1 B LRI [16]. SAMMPRIS #F 5% () Bl U5
WEFER, 29 R TIA £ REE T, ISR KR EIA 66.7%~80% [13]. 445G BEA: bR 3k I AH CHIE 52,
& JESCHAE N SRR 5 B U N Bz, 5 e I 8 1 e I, 3 T 51 A I AP0 JUL A PRt e A 2E 2 ISR
() EZENLRI[L7] . RIS AR 1 I 00 IR 8 A RRAS, I I LR B ) % R AR 0, X R80T W%
Y HLAE 9 1 S B LA R 3B 5 R, gl ISR [k AE[18].

WAV T 25 ERFE A T AR R AR EARE RIS, W50 DCB ZH 38 A2 5 s IF IE 1)
I, BB HIEREUT I IR BN T ARG sk R B, Bl R RE B ELT BMS 41(0% (-10~10) vs 5%
(0~32.5), P =0.001) 7EREA: A2 ERFEAH DA 50 Hh A7 7E AL 00 B U5 B 8 28 R PR TR 5 R AR Bk A (1 1
B, IXBE AT RE 22 3G INEE ML I LR &, AR T it 25 o ) 52 R [19] [20]. X — IR AT RE S 2459
BREEA G IVEA K. 45 G RBIK IS A S 7T, AT RES DA R LR HLEIAE oG . — R 25 BRFERE T
25 (AN SR A2 B ) 3 40 ) 05 g LA PR R S B ATE # 7 80 7 A P TS A I IR B o 1 I 7k [21]
T J& DCB VAT @AM 2 MG M PR T (40 1L-6 TNF-0) FEAR 3 B W40 1] M2 2 BUMR AL, 328 1) K 0E I S
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