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MCTA M| Z f&ERTE4y 52 I 75 microRNA-134,
VEGF .bFGF 7K J= i AlS & Bisg 52 3 ik 4] Z£
EETERNMME
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HE. HY KA S et ALl 2428 f 8 5 (mCTA) M X G IR 5 B o i microRNA—134(miR —
134) 0% P % 204 K B F (VEGE) feebe ik, 4F 4t 20 6 A K B T (bEGE) AP T 2P B o bk il 55 ¥ (ALS) K i P
IR EEZFUSHME, Tk BIR2020F2 A—2023 42 A I 57 K2 W% R 3t B AL 204 77 49 AIS K P
KA EEH 1084, A &6 57 210 6 mCTAM ZAAFRIF5H Fafn iF miR — 134 VEGE bFGFK-F , i 47RE 7%
ARHE B BTG 34N A 09 B Rankin 4384, 54 TUG BAFAL(P B Rankin &5 < 24,474 ) TG R B4
(A B Rankin FA3F 5> 24,6140, 3+ T4k 0m & 4 TG 69 B Z AT 047, 545 ROC W E 47 L5 B 18,
HER  FUERRAF LA K TG BAFA(P <0.05),mCTAM L AEERIFMET FUS BAFL(P <0.05); Fs
R R AAmiR—134 4855 £k & & T HUS RAF4(P <0.05) ,VEGF . bEGF KT 34K T FUs BAFHL(P <0.05), TSR E
FE AR BR R AR & TS BAFA(P<0.05), % B & —#K Logistic B )2 AT 25 R 27 :mCTAM L AARF
4}[611:0.804(95% CI:0.729,0.974) ] \VEGF[O]I:().618(95‘%> CI:0.397,0.963) ] \bFGF[OAR:O.()OS(‘)S% CI:0.402,
0.919) ] AIS K i Zh Bk ) 25 8 4 FUS 23694747 b B % (P <0.05) smiR — 134 OR =1.941(95% CI:1.802,3.480) .
I&5 JE B @ [ OR=1.349(95% CI: 1.051, 1.730) | A AIS X i % ) Wik ) 22 % % 36 R B #4 A1 B % (P <0.05) .
ROC W& 5445 R A, mCTAM I AEERIES . miR —134 VEGF bEGFEFRM ATS X fisi P 3h Ak bl B & TS5 R B
w2 T @A H A 0.843.0.946,0.937 F= 0.892, B SH] A1 7.66%(95% CI:0.695,0.837) .9.36%(95% CI:0.900,
0.972).8.72%(95% CI:0.823,0.921) .7.23%(95% CI:0.661,0.785) , #5551 4 83.6%(95% CI:0.770,0.902) .82.0%
(95% CI:0.770,0.870) .86.9%(95% CI:0.818,0.920) .93.4%(95% CI:0.896,0.972) . 51t FE R R EH RLART
AR K, mCTAM ZAEIRFESBAK, :F miR—134, VEGEAbEGFR-F2E A&, mCTAM L FERFL . o iF
miR—134, VEGF, bFGF/K-Fa} AIS K i S0k ) 8 4 TG R B A BAFHTURMMAL, THE A TS 745 09647

FEIF B aTARI AL B R M LIRS 5 microRNA—134 5 8 AL sl KB F ;
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Abstract: Objective To explore the value of multiphase computed tomography angiography (mCTA)
collateral score and serum levels of microRNA-134, vascular endothelial growth factor (VEGF), and basic fibroblast
growth factor (bFGF) in predicting the clinical outcome of acute ischemic stroke (AIS) patients with middle cerebral
artery occlusion. Methods A total of 108 AIS patients with middle cerebral artery occlusion treated in our hospital
from February 2020 to February 2023 were included in the study. The mCTA collateral score was measured and
serum levels of microRNA-134, VEGF and bFGF were detected during treatment, and the patients were followed up.
According to the modified Rankin Scale score 3 months after discharge from hospital, patients were divided into the
good prognosis group (modified Rankin scale score < 2 points, n = 47) and poor prognosis group (modified Rankin
scale score > 2, n = 61). The factors that may affect the prognosis of patients were analyzed, and the diagnostic value
of these indicators was explored via the receiver operating characteristic (ROC) curve. Results The final infarct
volume in the poor prognosis group was larger than that in the good prognosis group (P < 0.05), and the mCTA
collateral score in the poor prognosis group was lower than that in the good prognosis group (P < 0.05). The relative
expression of microRNA-134 in the poor prognosis group was higher than that in the good prognosis group (P <
0.05), and the levels of VEGF and bFGF in the poor prognosis group were lower than those in the good prognosis
group (P < 0.05). The age and the level of low-density lipoprotein in the poor prognosis group were higher than
those in the good prognosis group (P < 0.05). Multivariable Logistic regression analysis exhibited that the mCTA
collateral score [OAR =1.003 (95% CI: -0.327, -0.016) ] and levels of microRNA-134 [OAR =1.066 (95% CI: 0.030,
0.099) ], VEGF [OAR =0.998 (95% CI: -0.003, -0.002) ], bFGF [OAR =0.998 (95% CTI: -0.002, -0.001) ] and low-
density lipoprotein [OAR =1.075 (95% CI: 0.029, 0.115) ] were factors affecting the prognosis of AIS patients with
middle cerebral artery occlusion (P < 0.05). As suggested by the ROC curve analysis, the areas under the curves of
the mCTA collateral score and serum levels of microRNA-134, VEGF and bFGF in predicting the poor prognosis of
AIS patients with middle cerebral artery occlusion were 0.843, 0.946, 0.937 and 0.892, with the sensitivities being
76.6% (95% CI: 0.695, 0.837), 93.6% (95% CI: 0.900, 0.972), 87.2% (95% CI: 0.823, 0.921), and 72.3% (95% CI:
0.661, 0.785), and the specificities being 83.6% (95% CI: 0.770, 0.902), 82.0% (95% CI: 0.770, 0.870), 86.9% (95%
CI: 0.818, 0.920), and 93.4% (95% CI: 0.896, 0.972). Conclusions In patients with poor prognosis, the final infarct
volume is larger, and the mCTA collateral score and serum levels of microRNA-134, VEGF and bFGF are lower.
The mCTA collateral score and serum levels of microRNA-134, VEGF, and bFGF are of great predictive value for
poor prognosis in AIS patients with middle cerebral artery occlusion, and can be therefore established as prognostic
factors.

Keywords: multiphase computed tomography angiography; collateral score; microRNA-134; vascular

endothelial growth factor; basic fibroblast growth factor; acute ischemic stroke; arterial occlusion; prognosis
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Pk B I AR P (acute ischemic stroke, AIS)
Je— A 22 R GEBRA , S 2% P i PR A
AL iy BT 3 R R SR A IR 2 RE it A5, HG b R
SRESIN NGRS 54 o U K< 0 D AN o > P S
HIE T BB T AB 11.6% , Horh 62.4% Sy it i
WA S BRI TR EE P 2 /D
A3 2] 7 SRy, A5 A &8 ALS J8 45 1] E 11 I 45
i 52 2 B I PR 45 ), AR | PR Ml A P A T R
e £ 5 A 0 BT PR, R RIT AL ALS B 1 i
RIS, K R ORS00 T BRI , X $2 5 AIS JF
MR CHEE . Z W AT HLIBTJZ 3 i 4 g
(multiphase computed tomography angiography, mCTA )
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PLVEAS I S 96 B 15 0 K 3l ik Pl 3 T i R R
MicroRNA—134 (miR—134 ) J&— Pl 15 1t £ 40 Jfg 453 47 A
RNE S W AH 5 1Y microRNA , 5 AIS B & UM 22 T g
17N ) I EI SO | A = A o2 RS O NS R
(vascular endothelial growth factor, VEGF) | B e % 2T
Y 41 fifd 4 K A F (basic fibroblast growth factor, bFGF)
SEEEMMALY T, 25 084 U 2B 5
AR A SR B X ] TR IR OK AR Ak
55 ALS B8 35 I 2H 2R T R 2 R S A R R
5% mCTA | Ifil 7§ miR-134 , VEGF . bFGF 7K - Tl K fi
w2y Jik P 26 BT B0 ALS B Il R T A (8L, ASBF 5800 1
TR TS ATS NG rh Bl bk P 26 R85 B IR R AR A 22
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W, 55 mCTAMISCAFFIESY KM microRNA-134 \VEGF \bFGF /K10 ALS ki vh 20 Jik o) 28 2 8 WU B i
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1.1 —RER

PEHL 2020 4F 2 F —2023 4 2 F #E 7195 K24 g
B BE EAE BE 3A 97 B ATS K HP Bl Bk A 2E R
108 5 Horbr, B3PE 73 48], Lok 35491 s 4E % 40 ~ 78 %7
V- 44 (66.59 £ 8.98) & 5 W A f8 35 3 7 0T 1] 14 1 IR ¢
RE IR . AR B 3 H A R L Rankin
RN R R R R A4 (2R Rankin 5207
AY< 243,47 ) A EUS A B 41 (8 R Rankin & % F
O3> 245,611 o ARTFIT 22 1 B 5 2F S L2 R 2t
e, BE R R E SR E R,
1.2 WANSHERRIRAE
121 ZAndrk OFF G P E 20 s ik 2
2R TE R 2018)! I AIS 2 Wibr o s @CT L4 A5 4G
A 42 7 KM 3h Bk A AR P %€ 5 QDI IR B8 RL 2 4, 58
T s @K 4.5 h N4 32 FEREVEIGYY .
122 HeeArg O M rEm AT @& I ih 4 5%
o 58 BT 7R PR R 5 B PG A4 Y TR B
(@7 L5l 4 Wi 3 2 P s @BE T 9 Tl kv .
1.3 FHik

T 523 A B 5 R 128 HEIRE CT (78 [ 7
I"1F /A 7] Definition AS T4 4 3k fisi , 3 Bl Sy fii i 22 it
., ZHEE )2 R 0625 mmx 128 mm, 5 H JE
120 kV, #3# 0.5 /P , 215 0.8, mCTA 414§ = ] 4E
I R] 4300 A 3 04 R4 s o XL T £ i %
IR R 20 G 138 bk B A S i ikoE e |, L

6 mL/s 1) 34 B VE 55 245 9 i B (350 mgl/mL) 40 mL,
FELA 3 m/s o SR B A B ER 7K 20 mL, RAE A 1%
ARGt 2 2 UL E 45w AR R E A4 3
]2 i I DA

P A 323 TR R 2 RS T R AR AP I
fik I, 2 000 t/min &5 0> 10min, B 2 I 54 . 2
HUA A 4 1 RNA( H A TaKaRa 23 &) RNA 42 izt 7
&), 5 Sfaa 3R] & iE A7 308 e 5 O, 4% B SYBR
RT-PCR 207 & (Hh = e 1 H B A R A 1 B
F A7 300 % 5 R G W 5% S I (reverse transcription
polymerase chain reaction, RT-PCR)., ¥ #414.50 C
FAZYE 2 min, 95 CZEYE 10 min, 95 “CiE & 155,60 °C
SiE 1 min, 3£ 7F K 40 YK, 60 °C 4k £ ZE {1 min,
miR-134 1E [/ 5% : 5'-TGTGACTGGTTGACCAGAGGG
G-3', ;L[ 5% : 5'-GCTGTCAACGATACGCTACG-3',
KB R 22 bp; NS U6 IE M 514 : 5'-CTCGCTTCGG
CAGCACA-3', [ [1] 5|4 : 5'~AACGCTTCACGAATTTG
CGT-3', KA 20 bpo R 2724 115 miR-134
AEXF Rk &, FE AR 3 U, O3 ME . SR B A
P W B 3 5 (enzyme linked immunosorbent assay,
ELISA) ¥ 1ll VEGF . bFGF /K -, i 57 & W H i %
[KAH],
1.4 mCTAES

AT mCTA K4, X B H JE4T mCTA M 31
WPy, PEAGFRE WL 1. B F 1T MRI-DWI K 2,
TP B ) B A AR

1 mCTAESFRE

W SER

0 EFTEFOR I BRAE LU, S et X 32 16 m] D i 0

1 5 AEH XU ERAT L , S ki i DCSORT AR A

2 SFIEF I BRAE LU, AR P AR A SESR | $icie 0 FEA80 0 s AR — AR Y SESR |, {EL A 25 B3l DX R TE T L

3 SIEH XU ERATEE A 7E PSR EIR , Bk R 5 5 B 7E— DR SER |, (ELAE AR B i XSRSt P S
4 SFIEFA I ERAE LU, AR DA A SESR |, {5 $e K Fil P 7R 1E 3 F A

5 AR BRI DA A SR, TEAEIR Bkt E B N sER I IE

15 Gt

MO 55 17 R JH SPSS 23.0 6B P i e
DLEPEC = BRMEDE Cxoe o) 0%, OB 1 RS0 TR
o BLR L L S (o) 4277 LT X K, 6

ERIANER L HE— Logistic [\ T, 2 7
3 TAERRE (receiver operating characteristic, ROC)
k. P<0.05 hZERAGIFERE L,
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2 &R
21 FWHRLBERERE mCTAMN X EIRTES
2R

TE A R4S WG B A48 E R 2R
mCTA Ul ZPE R4 e, Sk, ZRHA%
R (P<0.05); FUGA R4 REMIEIAT
TG RAFA, mCTA M SAG IR PE 8T Hl 5 R4
M, W2,

2.2 WA mMiIR-134 . VEGF.bFGF 7k F Lk 3%

TR A R4S 5 R I41 miR-134 0% ik &

J VEGF \bFGF /K F- e # , &t ke 55, 22 53894 4e it

K2 WMARKEBHER MCTAIESELE (x+s)

FE X (P<0.05); 75 A K4 miR-134 4 % % ik B
BTG BAF4L, VEGF (bFGF K 3K T Hil J5 B 47
H, W3,

#3 THmMIR-134.VEGF.bFGFKFELLE (x+s)
205 n miR-134  VEGF/(ng/L.)  bFGF(ng/L)
WG B4 47 226+0.78 366.11+38.16 277.28 +45.18
FEARA 61  433+1.12 277.23+43.45 188.26+56.18
18 -10.806 11.105 8.872
PAH 0.000 0.000 0.000

2.3 #MAIS KB ahfkAZEEE TSN ERZS

WG A RS BUS B & 415 BMI R AR |
fe LR RO e iR HLAE O B BR 8l W AR T

5 n BRAMEEARBYmm’  mCTA IS RERITA M, &k, 2R B gt %2 (P>
WG RAFA 47 35.66+8.16 3.78£0.26 0.05) . WiJ5 AN RAH GG B 4F4H AR AR B R
BUAARA 6l 49.16 + 11.08 346 +0.19 K E, 2 ks, 2R W ESIT2%E X (P<
(it o 739 0.05) 5 U /S BLALAE WS R4 JE g 26 11K 725 T B
P 0.000 0.000 FRIFA. k4,
x4 WAISKEEHEHEAEEEMEHNEEZSH

205 n Bz 145 WYY, x £ 5) BMI/(kg/m?, x + s) Wb 151(%) I 51(%)
e R4 47 31/16 64.36 £9.16 23.11+2.15 15(31.91) 23(48.94)
BEARA 61 42/19 68.99 +8.19 23.16 +2.19 18(29.51) 34(55.74)

X /HE 0.102 -2.726 -0.119 0.072 0.493

P 0.750 0.008 0.906 0.788 0.483

2151 R B(%)  FARIMAE #1(%) OEEE B1(%) W B1(%) R B(%)  (REERRER A/ (mmol/L, x + )
e RAre 8(17.02) 25(53.19) 9(19.15) 17(36.17) 24(51.06) 3.36 +0.45

TEA R4 13(21.31) 37(60.66) 14(22.95) 20(32.79) 35(57.38) 3.66 +0.33

X2 /H1H 0.312 0.605 0.229 0.135 0.427 -3.997

Pt 0.576 0.437 0.632 0.713 0.514 0.000
24 HMAISKEHKAEEREMENSES 0.402,0.919) 24 AIS K figi i 3 ik PA 2 £8 5 T s R 4

—#% Logistic [E)3 53 #7

DL ALS K H 3 ik P72 R85 10 A DR A% o (T
JERAF=0,B5 A R= 1), B A FE AR (PR
{8 ) - mCTA ] 3Z & #8753 (52 PR{A ) .miR-134 (S2 PR
{EH) . VEGF (SZPRME) bFGF (SZPRAE) AFE IS (SPR{E)
KA B R B L KF (SEBRfE ) o F AR & i T 2 A
R — M Logistic B0 730 H7 , 45 4 87K : mCTA ] SZE ¥R
FE 48[ O R=0.804 (95% CI:0.729, 0.974)]. VEGF[ O R=
0.618(95% C1:0.397,0.963)] .bFGF[OR=0.608(95% CI

{547 PR 22 (P <0.05) s miR—134[0R=1.941(95% CI :
1.802, 3.480)] . {5 % Ji JI§ % 1[0 R=1.349 (95% CI.
1.051, 1.730) |2 AIS K igi 7 2y Jik 4] 2 58 3% fiil 5 A =
GRS 2 (P<0.05), WS,
2.5 mCTA fll % 1& K ¥ 4 . miR-134, VEGF.
bFGF 7k 3¢ AIS K R Zh ik A ZE B E TS AR
MM E

ROC #2843 A7 45 S 2 B, mCTA ) SZ 4 3R 9F 4
miR-134 , VEGF . bFGF FUI| ALS K ki vh 3y ik (4] 2 i
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, 25 mCTA M S AEFRIESY M M7 microRNA-134 \VEGF .bFGF 7K 150 ALS K fisi b 2 ik A1 9 8 32 1 (i

F=5 AISKHurzhBkiF ZE B E TR £ EE—# Logistic B3N #T &4

B b s, Wald x2 P OR s

TR RR
W 1.262 0.523 5.823 0.008 3.532 1.267 9.846
A AFAEIAT 0591 0.484 1.491 0.396 1.806 0.699 4.663
mCTA W SAGFRIES) -0.171 0.074 5.340 0.024 0.804 0.729 0.974
miR-134 0.063 0.298 4.950 0.038 1.841 1.082 3.480
VEGF -0.481 0.226 4.530 0.045 0.618 0.397 0.963
bFGF -0.498 0.211 5.570 0.016 0.608 0.402 0.919
LIS -0.701 0.591 1.407 0.401 2.016 0.633 6.420
(R AR M 0.299 0.127 5.543 0.017 1.349 1.051 1.730

F PG AS KA B2 T 1 2 (area under curve, AUC) 53
514 0.843.0.946 ,0.937 ,0.892 , g 43 51l 7.66%
(95% CI: 0.695, 0.837) . 9.36% (95% CI: 0.900,
0.972) .8.72%(95% C1:0.823,0.921) .7.23%(95% CI.

0.661,0.785) , F¢ 5 1 0 5l b 83.6% (95% C1:0.770,
0.902) .82.0%(95% CI:0.770,0.870) .86.9%(95% CI :
0.818,0.920) .93.4% (95% C1:0.896,0.972) . W36

A 1.

*6 mMCTAMISZIEIRITS .miR-134.VEGF .bFGF 7K 3t AlS K i fR 3Bk i) 22 B & Fa A R TN E

i BRI AUC 95% CI A/ 95% CI RS 95% CI
TR KR % R BR % TR KR
mCTA MU SCAFERT53 3.6043 0.843 0.765 0.920 76.6 0.695 0.837 83.6 0.770 0.902
miR-134 3.32 0.946 0.907 0.984 93.6 0.900 0.972 82.0 0.770 0.870
VEGF 330.02ng/l.  0.937 0.893 0.980 87.2 0.823 0.921 86.9 0.818 0.920
bFGF 261.52ng/l.  0.892 0.833 0.951 723 0.661 0.785 93.4 0.896 0.972

0.0 T T FERE AL 2 ALS 1Y F2 2R s ALy 37 4% ol fik o A5

08 FJF o A0 I8 DR 2% 4 T 00/ 1 3l ok 1 S 408 405 2l ok BE P

w06 J | B I BRI BN I B e, BE B o (1 i/ 58 45 1

2 .l ~ mCTAMESFIF) B SRR S IV L 2T T BB MR T R

0l ~ VECF 1S Bl kose 7 AL 3 BEL2E o 24 Bl JhkORE o8 B BE R

' S Az e 4 Bl B S I i/ N ASORITEE il [R5 23 R AR AE B

0 e T o 1o I AR T LR T L L A

| IV TG LA 3 5, S BRI AL 1Y & A o R v 3l

1 mCTAMZfEIRITS .\miR-134,VEGF bFGF 7k i 2 oA Y 2 AR 0 B ik, ATS DR v gl ik A 2 R

T AIS Bl BBk 1 28 58 & TS 7R R i) ROC i
3 ifig

AIS J2 fit A 3l ok PA] 2 51 A fi 25 2 e ot 5k 4, DA
1115 HH B 25 Ty R i 1) — S PR ER A0 K
Hh Bl Ik A 2 R I R e LAY ATS 2R [ A v it
Ji& 5 o S BN K e B | T RS DA
RE WA, ™ 5 B 2 SR U A s U Bl koA

EE o RV N DEEE N A
PR, FECARBUS I KA I, & ALS
R v Sy fok P 26 B8 5 U B A IO {6 B9 48 B X
A U | v A 3 T B R S
AFIEER LW, 5 HUR R4 A, iR A
R4 e ZAFEAR FUER , mCTA ] S8 BT 73 81K
T J AR A6 DX 35, i 40 M ) R 2 i 32 0 sl T,
BOTHE R A DI RERLAT o AL AR UK, M2 ) fE
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5407 A ™ R, A 2R Ty B R A U R R, AR T
Je 22 o DR I A A% 5 SO 4 2 T R B
A SR R B a2 AR A v b A A B I 3 T K R 2 4
AN T AR 11X 355 2y Jik TR 18 5 ok I B st oy ) S A A, LA
VRl e L ke S X A 2 4 0 8 L A I S A6 B A ST
AN LR St it 1 AR £ B 0 355, I A B 1 B 28
PERERE, 2FHHE AR . X5 PILATO %
(RIS — Bt .

AWFFEEEREW , 55 RIF4LH L, B A
K 2H miR-134 A X 3k 84 5 , VEGF . bFGF K F- 4%
K, 156 B ALS K i vh 20 ik A 96 H8 38 1915 5 miR-134
VEGF \bFGF /KP4 %o miR-134 & —FhEM 2 R 450
H 32 2 3K 1 microRNAR 7 21 it v 2% 45 3 45 56 X
FRBWER, S 5MAE LT 5 filn] 84 5 5E K
NE5F o {0 miR—134 /&5 23k 2 P85 RPE A 0 1 235 A
PO P 2 0 R TR AR, 51 2 S E SN A
T, F S AR . VEGF Fl bFGF J& A2 if 1fil
B MG S 0 F B, T DU R I A AR
P A2 I DX 3 28 AR R B B A2 5 X3 ) i
52 . VEGF FI bFGF 7KV B IR 15 AR i A B &2
AE 22 R, 52 i 22 AL 2N A SR AR SRR R
FHEHWEAR . AW 2 KR — i Logistic [1] 15
BT & A R, mCTA il 32 96 35153 . VEGF \bFGF |
miR—134 {5 % & i 26 1 2 ATS i Hh 30 ik ] 28 3
e R s R 2, 5 iE 2R 45 R — 3. ROC 4%
A3 M 45 B R, mCTA ] 32 9§ 35 9F 4 . miR-134 |
VEGF \bFGF 7KF- X} ATS SR v 3y Jok PA] 26 £8. 5 T A
RI¥A —EWEaE. JF—2 ol Eiddshe S
AIS K H 3l ok A 98 FB A B TS A %, B I R 1T
A A I AR A A U T R S O 4 T St
i

AR SR WoR, WUE A R4S s R4l
R EIRE K TEH S . ZHE M Logistic [1]
43 BT 25 3L 7, AR BE AR 2R 1 KT ALS K i
Sk A JE B E TS RN R mHE . (K% ERE
F 2 3 Ik 06 B B e I ol 19 B 2 4, KO AR %
B 2 U sh ks BERE AL T . ok, IR B AR
BT UONE I A P /D B R A AR i R B
B, 80 A AR T R A XU i o B Jhk oG A A Ak 7R
RIS R ., 52 ) T

ZE LTIk TE TS AN R I A BE R B

K, mCTA il S8 PR IF 53 B, 13 miR-134 7K 45
& . VEGF I bFGF /K V-84 . mCTA M 3G PF- 53 |
I3 miR-134 . VEGF . bFGF 7K 3 X} AIS K Jigi 7 3 fik
V] 2 £ 3 TS AN R AT B AT i S0 A (L, BT R TS T
fli 48 5 , A B T8 S R UK AT SRR i ih
IDIE 3

%

=z
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