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FARBIAT IS Z S REE T USRI A AR SE AR, e oA A AR X 8 5 17 1) (68.0% ) , 1~10 mL
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Efficacy of angioplasty for acute atherosclerosis-related occlusion in middle cerebral artery

YANG Wen-jin, ZHANG Lei, LI Zi-fu, SHEN Hong-jian, YANG Peng-fei, LIU Jian-min"
Stroke Center, Changhai Hospital, Naval Medical University (Second Military Medical University), Shanghai 200433, China

[Abstract] Objective To explore the safety and efficacy of emergent angioplasty in the treatment of acute middle
cerebral artery atherosclerosis-related occlusion. Methods Retrospective analysis was performed in 210 patients with acute
ischemic stroke due to middle cerebral artery occlusion, who underwent arterial thrombectomy and emergent angioplasty
in our hospital from May 2013 to August 2018. Demographic information, general information, imaging data, treatment,
revascularization (assessed by modified thrombolysis in cerebral infarction [mTICI], mTICI 2b/3 was taken as successful
recanalization), prognosis and follow-up results were evaluated. Results According to inclusion criteria, 37 patients with
acute occlusion of M1 segment stenosis of the middle cerebral artery, who underwent Gateway balloon dilatation and stent
implantation, were included in this study. There were 31 males and 6 females with a mean age of (61.1+11.4) years (range,
35-81 years). Computed tomography perfusion imaging was performed in 25 patients before operation, including 17 (68.0%)
patients without core infarct volume, 6 (24.0%) with 1-10 mL core infarct volume and 2 (8.0%) with 11-30 mL core infarct
volume. M1 lesion was located in proximal 1/2 in 22 (59.5%) patients and in distal 1/2 in 15 (40.5%) patients. Bridging
technique was used in 14 (37.8%) patients and direct thrombectomy was used in 23 (62.2%) patients. Five patients were
treated with Gateway balloon dilatation alone and 32 patients with stenting (Apollo, Enterprise, Neuroform, Solitaire), with a

100% technical successful rate. Residual stenosis was less than 30% in 30 (81.1%) patients, and between 30% and 50% in 7
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(18.9%) patients. mTICI 2b/3 recanalization rate was 100%, including 35 cases (94.6%) of grade 3 recanalization.No vascular

perforation occurred. Three patients (8.1%) presented stent reocclusion within 1 week after surgery. One patient (2.7%) had

symptomatic hemorrhagic transformation. National Institutes of Health stroke scale (NIHSS) increased by 4 points 24 h

postoperatively, and modified Rankin scale was 4 at 3 months after surgery. The rate of vascular restenosis was 34.5% (10/29)

during follow-up (3-12 months after surgery). Conclusion In acute occlusion of middle cerebral artery M1 segment stenosis,

stent retriever is the first choice with a high recanalization rate. Emergent angioplasty is a safe and effective method to treat

residual stenosis. Good prognosis can be achieved 3 months after surgery, but the high rate of vascular restenosis cannot be

ignored.

[Key words] middle cerebral artery; atherosclerotic stenosis; stroke; angioplasty; prognosis
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RUAEHF 4S50, 3 A PR PR 2, ) A 1 e 28 A o
i, A AT AR 2R A DI REYR S, s b Tl A
BRI T RIS, 55—, 282y
HER AT, A5 B AR, {2k 4T
/A SR AR 24t AT RS 0 b i A Ay XU, T EL 2
ZIEBUEARIEIN T FALEE, $&5 T FAYEE

WAk, SRR SO AR FIA K, fE22
oL T SR | 24 b i A R T E
B IR, 5 Apollo 3k 4" 32 42 | Gateway 3K ¢+
Wingspan 32 28 #H H, Gateway Bk %+ Enterprise 32
ZRAEIRIT PN SRR A A8, JE R 5 F 4
R e g A8 BAT T R R L 38, AP FIAH
PUFEIRCR ) A PR P A i
i e = TRl

AHFFE I T 2013 4F 5 H 2 2018 4F 8 H Tiff
FERPEREE (B R R ) KR B i il 455
AESZIRIT I 210 191 0 v 20 ok P S ke ot 2
Hh R I 1 BT, R 37 15 B Ay DR A v B
Jik M1 Beplezs A 2t P 2914257 Gateway BRZED 7K
S E ARB B E FOREAT 00T, IR 22
OB A B2 A A R

1 FRITTE

L1 ARt R 2013 4F 5 A 2 2018 4F
8 AT R R K2 (55 R AR ) KiBEBEK
A L A2 IS INTRY T Y 210 491 2tk Kk vh 5l
ok P S5 ke ot 1 A v BB R e 1 O R . AN AR U

(1) =18 % (2) ARATZEMSL T CT HERR H I,
THEEAL T2 49 45 1% BUf% ( computed tomography
angiography, CTA) S{EUFIGE M 15 ( digital
subtraction angiography, DSA ) UE 5% K i 7 2l ik
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M1 Bt 26 H 5K R IMAHSF;  (3) ARrf DSA W
o R rh 3l ik M1 BB AR 7 Bl T 2k 2E
(4) & JH B 2 K Rankin & % ( modified Rankin
scale, mRS) PFpr<274r; (5) B#FEPFBELD3IA
AWV A IE S A4 R 5 4R )
NIV VS (e e S A A T A
1.2 AR
121 — @Rk E WEMAREAORITE
FEAEATOR, ARAER . Mo WOES L i
JEHE . BEPRME . MR INAE . O B BEh . JRYTHTE
[ 57 DA BE2e 50 4% ( National Institutes of
Health stroke scale, NIHSS ) #¥43. JESHFEIRIT
FF ISR R AR 2 RSN Dk 27 il i ]
122 BB FIFMHE RAEAFL S CT FHAK A
45 i 4T Alberta fixi 4 rh HU T SEHLWT 2446 0F 7
( Alberta stroke program early computed tomography
score, ASPECTS) . 17 CTA 5 DSA B #f 4] 2£ Ifi
BERAL . 2 THEALWZ R T R ( computed
tomography perfusion imaging, CTP) A9 & %, #)
F RAPID #3158 2 g 1fiL i 4 ( cerebral blood
flow, CBF) <30% i 4 2U/&# (mL) , RIEZ .0
FEFEIX . AR 1N A Sk i CT 49 LLPFAS
I 5% Ak, A WU 2t 2 b BE A 58 ( European
Cooperative Acute Stroke Study, ECASS ) Il 431K
W2 73 A AR P P I, SRR A PN S i S
LA 2 NIHSS PRI =4 73 2 DI REEAL R
T ST | A
123 FARE ARPEFESF 25 FEMSF 115 cm
8% 125 om H[E] A ST IOM: T L (R IOk S
R VEFE AR, DSA R AT MK E A, 4
Tl /R BERE A 1 1o/ M a 32 AR 5070 8 2 JE BE e
/N SR ARG I I 0l 4 A8 Yy B B R B A
FEEE . WLEE 15 min, 01045 P PA) 2 000 3 T U
P2, MR P 7 30 O 14 EL AR 80% 18 B AH I BLAR 1Y
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Gateway BRYEFEATY 5K BRWEY IKIE ShRUE: KAk
e Sl Jik 55 1700 R i 50 ik it 3 38— 3, BRI
b AT RN o O T I A s T A A I A
JZ A, T BB R AR TR A . X
IR SFPE$EE. Solitaire Y68 4 mm X 20 mm 748,
Neuroform ., Apollo 3% #1575 17t v I 45 15458 AH i
i) 348, Enterprise 3¢ AR I B 7 o 78 1< B8 1B 455
PR SR B N e A S A T B 1A BUE A
DIbRife: FRARTRAE <50%. X F AR 1] R Bk
PR T RABEEMIOTT - Bl A VARG FRER
Fiil N % ( Warfarin-Aspirin Symptomatic Intracranial
Disease, WASID ) HF 5% H it N B A8 14570 12 5 10T
TERAHCASRRIE Y . e RURAE AL ( modified
thrombolysis in cerebral infarction, mTICI ) FH-i8 %52
P L5 PR AR, mTICT 2b/3 9 XM L) T .
124 BEFAMGATFE  RAFTEHIKERTEE
1 B A 25 T PR il bR o ) B (0.9 mg/kg ) K
ke, RIPVHZBEA TR, HiEBUe 8 &S
TaBMR, RPN A AR, I8
8 5 B2 4 T2 2 4R BE, RIEEE KRR T a8
g A i (50 pg/kg ) 3 min P DK A E A /N
2/3 T R FR KRR A . ARG EDZITT CT ks,
# G ARG, AREeffi HIR 2 AR 4ERE. RJ5 24 h
PR A CT, HEBR B, 25 3 67 4 57 fE e I
INRZH) (BT RE]PEAK 300 mg A1 MEAE TR 300 mg)
HE 6 hm, BF AP LR =, EARE
36 h M.
125 FREWHESERME FERASESF: 34
A WG REFR (mRS PE3<2 73 ) o “ZRZN
FEAR D& (FRAWEAE <50% Lefi] . A R ) |
FORZ A (R bz I 45 P4 € A A5 28 ALl
FORJE T E IR A 3 02 A 2R 0l A PP
FER) o WELSFH M 6 MH N kA
MR BEDTIA R RN B AV EE Tt
A 0 A DX P P A P e A R PR R AL
Y e LA PR > 50%

RIT R 3 A [ 12 W2y R4 T I R 15 fil
Vi, XTIk 2RV B s RE YT . IRITR
6 ™A I A DSA, XICikalidE4s 52 A DSA (14
FH AT CTA s 4 L% M 45 4% ( magnetic resonance
angiography, MRA ) ¥i#r,

2 # R

2.0 —MFEH 210 PIEESZ MR IRYT I 2R
Hah kAT ZE BRI TR, TS AR

371 17.6% ). 37 Bl EF IR W 1. 5531 4.
76, AF W5 Bl A 35~81 %, AR R
(61.1E£11.4) %, MIAERRIERRZR: WAL 26 £,
T IR 26 191, HEPRG 15 19, EnRg e 8 41, L5
Bizh 2 9, J6Y7HT NIHSS PF53 0 2~24 4%, %L
R 12 53 KR SN bk 2 Rl ] <360 min & 20 ]
(54.1%) , 360~720 min & 10 f] (27.0% ) , =720
min# 7 % (18.9% ) . ASPECTS ¥ 43<<8 /3 3 1
(8.1%) , =84y 34 fi (91.9%) . 25 i & & K
FIAT CTP K2 I A% OB FE X AR A ToA O AE
B IX HE 17 1 (68.0%) , 1~10 mL & & 6
(24.0%) , 11~30 mL 55 2 ] (8.0%) . %
BB A2 K R B ik 20 61 (54.1% ) , Ak
i sh ik 17 6] (45.9% ) ;3 M1 BEit v 1/2 A %
22 15( 59.5% ), M1 Bt 1/2 B4 % 15 1 40.5% ).,
22 EmHF WAL 3THIEE T, HEEIRIT 14 6]
(37.8%) , HIEHIHE 23 1] (622%) o SZHRHUR:
L. 4 BB B SRR AN S8 A 2, I ER
ST, 4 BB AR M1 B 2, S:2251 4060
FEMAMERE, e mEE R, YL 8
B RAT SRR 26 1] (70.3% ) FRE FEEUR:
1WA I3 PR A 3 1) (8.1% ) FE #E4T 2 Ik
K VI b 3O . A B ARG B : P4l Gateway
Ry 9k 5 4], S UE (Apollo. Enterprise.
Neuroform . Solitaire ) 32 {4 ( H#Z 728 A 2 Hi,
PRAE 4+ B30 1)) o BT A RRE AR A B R G
B AR B 78 H1<50%, For 30 6 (81.1% ) & 4%
BPAE<30%, 70 (18.9%) BHEHRALENT
30%~50%. mTICI 2b/3 2% F3 %N 100%, H
3 G HEEE 35 61 (94.6% ) o ARHTHBFEEARLAE
M AEZEFLH L SZARHUR S 3k BUm i JE
AL 5.4% (2/37) , WA BUB ARG AR & A v Il
B IERN
23 REBHLESMIFLER 3 MDABERIFHRE
30 151 (81.1% ) , JCIET el RJ5 1 N HELSL
DA FEAZE 3 4 (8.1% ) , Hip 2 il &g ek
AR, 34 HEFmRS PEA4r 510 4 43 F 1 435 1
RAERMEARINEESEAATHE— 2697, 3 1~ H mRS ¥
SR 4Gy, 20 (5.4% ) BFERA W MGk, FHorp
1B AR R E IR SE T i, 3 1~ H B mRS ¥4 K
0 435 1 9] L 65 PR i R0 35 G DXE R A2 it P o
I, ARJ5 24 h NIHSS W05 00 4 43, 3 4> A B mRS
WA 4 530 BITFARWI A ZERURE R B il I
RIERAF N 10.8% (4/37) .

29 BB HE ARG 3~12 I~ H E A& DSA, CTA 5%
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MRA. JRAEIME A B H 6, Hph 1 HIRE AR WHAINE, 114 H I B2 4840 i 4 15 74
AN AR, 1T ek kR, HAa s 6l %, 2U2FIKEA Apollo Bk 228, Josk B,

KR ZYsRAIGTT, RS, XRNELEFEH K FEARE T AHEATLERAE; 16T
FERH 4B, Horp 2 BIF iz 1O wREA a7, EREE. FEUIE, FAR 4 e aE %
Solitaire 42, FRAMAE 20%, KI5 6 MH DSAKE  1534.5% (10/29)

F1 37 GIKRREPIBRRERE LSRR A ERE IR R TR

Tab 1 Clinical data of 37 cases with acute atherosclerosis-related occlusion in middle cerebral artery

No. Gender Age NIHSS OPT ASPECTS CBF VT Ml le§1on Thrqmbectomy Angioplasty Res1du?l mTICI mRSa
(year) score (min) (mL) location times 7 stenosis score
1 Female 80 7 174 10 0  Yes Distal 1/2° 1 Enterprise 10% 3 0
2 Male 53 19 224 5 Yes Proximal 1/2° 1 Enterprise 10% 3 1
3 Male 66 20 319 0 Yes Proximal 1/2° 1 Neuroform 15% 3 0
4 Female 78 5 470 0 No Distal 1/2° 1 Apollo 10% 3 0
5 Male 38 6 690 0  Yes Proximal 1/2° 1 Enterprise 30% 3 0
6 Male 45 11 131 10 0  Yes Distal 1/2° 0 Enterprise 50% 3 4
7 Male 55 15 252 10 18 No Proximal 1/2° 1 Apollo 25% 3 0
8 Male 56 7 231 10 0 No Proximal 1/2° 1 Enterprise 45% 3 0
9 Male 72 15 818 10 5  No Distal 1/2° 1 Enterprise 50% 3 0
10 Male 63 16 2880 10 0 No Distal 1/2° 1 Enterprise 10% 3 3
11 Male 57 13 1020 7 28 No Distal 1/2° 2 Enterprise 50% 3 3
12 Male 65 20 165 10 0  Yes Distal 1/2° 1 Enterprise 25% 3 1
13 Male 58 18 1080 10 0 No Proximal 1/2° 0 Enterprise 0 3 0
14 Female 64 11 375 10 0  No Proximal 1/2° 1 Enterprise 10% 3 2
15 Male 65 18 158 10 0  Yes Proximal 1/2° 1 Enterprise 15% 3 0
16 Male 56 6 310 10 0 No Proximal 1/2° 0 Enterprise 30% 3 4
17 Male 71 3 240 10 0  Yes Proximal 1/2° 1 Enterprise 10% 3 0
18 Female 75 5 420 10 NA No Proximal 1/2° 0 Enterprise 10% 3 0
19 Male 53 6 660 10 0 No Proximal 1/2° 1 Enterprise 25% 3 0
20 Female 66 13 930 9 8  No Proximal 1/2° 0 Enterprise 15% 3 2
21 Male 59 8 345 10 0 No Proximal 1/2° 0 Enterprise 10% 3 0
22 Male 74 21 750 8 NA No Distal 1/2° 1 Solitaire 30% 3 1
23 Male 41 2 265 9 NA  Yes Distal 1/2° 1 Solitaire 30% 3 0
24 Male 66 9 195 9 5 No Distal 1/2° 4 Solitaire 30% 2b 3
25 Male 67 12 167 10 7 Yes Proximal 1/2° 0 Enterprise 10% 3 0
26 Male 61 18 355 2 NA  Yes Proximal 1/2° 1 Enterprise 40% 3 2
27 Male 65 14 278 10 NA No Distal 1/2° 1 Solitaire 20% 3 0
28 Male 61 11 571 8 NA No Proximal 1/2° 0 Solitaire 40% 3 0
29 Male 44 7 565 8 NA No Proximal 1/2° 1 Enterprise 50% 3 2
30 Male 70 13 390 9 NA  Yes Distal 1/2° 1 Solitaire 30% 3 2
31 Male 44 7 280 10 NA  Yes Proximal 1/2° 1 Solitaire 25% 3 0
32 Male 56 14 506 9 NA No Distal 1/2° 1 Balloon 30% 3 4
33 Male 69 8 107 10 0 No Distal 1/2° 1 Balloon 30% 3 0
34 Male 67 17 150 9 0  Yes Proximal 1/2° 1 Balloon 10% 3 1
35 Male 64 12 52 9 10 No Distal 1/2° 1 Enterprise 30% 3 1
36 Male 81 24 750 10 NA No Proximal 1/2° 1 Balloon 20% 3 3
37 Female 35 10 446 10 NA No Proximal 1/2° 2 Balloon 15% 2b 0

* Three months after thrombectomy; ": Left middle cerebral artery; °: Right middle cerebral artery. NIHSS: National Institutes
of Health stroke scale; OPT: Onset-to-puncture time; ASPECTS: Alberta stroke program early computed tomography score; CBF:
Cerebral blood flow (core infarct volume); IVT: Intravenous thrombolysis; mTICI: Modified thrombolysis in cerebral infarction; mRS:
Modified Rankin scale; NA: Not available
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RIS PR T AL RS0 (0 e R A H i 4% fh R
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REAEBIFE A2 B0, N I 5 B 7 D] 2 B 3 HAT o

FEH 25 B E AR T 2R CT WAL, ¥HEA /N
RO AEFEAR TR0 5, RAPID B34 % O A5TFE
XARFBUR/N 0 mL, f: K 28 mL, H{i%Ch 0 mL,
68.0% (17/25) HTCHOMFEIX, 92.0% (23/25)
KD REAE X AR FI<10 mL, 25 1] ( 100% ) #%.Cr#f
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SEPRAAE A, BRSPS AT I3 . 46 i A
6], [R5 ) T B B PR 25 0 AR
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RS AR TE R T s, 26 B E FEBUR 1 IR
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ZH 8 H mTICI 3 238 234 94.6% (35/37 ) , ik
M FE A 5.4% (2/37) o BRAEWFIEAN N T
AR LR S B A P SR B R A
WF A FH S 40 v R R DRk S B T 0l 45 P, [ A
WA T PHZEPE I, W25 e s W ik 45 7 2 D HE 3R
w9, AT A OB AR, &
1 YRR B HRUR: 1M 45 P00 25 AT BB A2 AR 495 B T R
U3 TREAE BT 45 0 (42.4%~63.8% ) ' i
JRHZ—.

AR W5 K H T A B K Enterprise . Solitaire |
Neuroform 281 Apollo BRY 728, HERY 228 H0
HiAth F 2K 2280 L, Enterprise S22 h T,
WA AT, 4.5 mm GE—FAR, 20 S AT AL
AN, SRR R IR R AR, HAA R R, A
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