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CT R LS5 Rapid FAF VAL S RTE A R I &
P ZEA R L IR T U B
FEF REILRGF L, AR, X &

WE B 5T CTHEERUZ (CT perfusion, CTP) 454 Rapid F 3150 H7 85442 506 B A% PR A 145 30T i 1] 2
(anterior circulation large vessel occlusion, ac-LVO) 2 PEf Ifil 4 45 Ht (acute ischemic stroke, AIS) L% IR YT
(endovascular treatment, EVT) £ T B PEAG AP K 22500 . 773k : [BBPE 38T ac-LVO AIS J1T EVT &
IEBA G I FR K NATT I B AR JELR IR AE , M2 CTP JSA% T Rapid 247047 R4 5 b 3 B A B804,
$55 1006 1 A< 30% AT (Ve s ) o I IR IR 1] >4 5 (Virgarsas) B LGB ] > 6 5 (Viasss) G LI
TRUERTF ] >8 S (Vimesss) JRMLFEAR IR ] > 10 8 Vimasro) AYMRIETE X AARF, I 158 B HUAE (hypoperfusion
intensity ratio, HIR ) .4 Bt & 1 (mismatch Volume, MMV ) |48t % (mismatch ratio, MMR) .CBV $8 %, K Al-
berta A~ 71351 H H.1] CT ¥F-43 (Alberta stroke programme early CT score, ASPECTS) 5%, ¥ f & A5 90 d 11 B s
% i 2 R4 B Rankin 1+ % (modified Rankin scale, mRS)PEFHEAT /040, mRS 0 ~ 243 M il B IF-4H , mRS 3 ~
65 MPE AN R, W2 HBHIGIRTORL N CTP 28 2 57 . RIZ N Logistic B /3 B R 28T 515
A& M 37 F0I R 25, IR T 320838 TAERRIE (ROC) B ZR A1 45 FIlI R 28 6] Bz 194 e 0 1 S HL 4% A T g
J1o BERIARE 1586, A WiE A4l 62 6, S A R4 96 7l . ZKEK Logistic BT 7R, Vesr<
(OR=1.014,95%CI 1.001 ~ 1.026, P=0.028 ) \HIR ( OR=8.655,95%CI 1.800 ~ 41.620, P=0.007) . A B s 48 i
(OR=1.039, 95% CI 1.017 ~ 1.062, P=0.001) . A [ if NIHSS (OR=1.125, 95% CI 1.038 ~ 1.219, P=0.004) J2:
ac-LVO A= EVT 5 90 d FiUR ST R 2 . ROC /3T s, HIR Venr <y, A BRI AR IR ARG NI-
HSS P43 i i 42 T 1 A3 5104 0.738 ,0.704,0.658 ,0.600, T AN KL 15 1 A8 e {8 43 ) A : HIR =0.355,
Veprason =25.5 mL, ARG U 45 K =151.5 mmHg, AFEi NIHSS P43 =17 %o 4538 : HIR . Veprasos . ABEIT IR
4 1 L ABERT NIHSS 377434 ac-LVO AIS H.# EVT 90 d 15 A3l 37 521 R 2 (P<<0.05) . HIR | Vegreso X T
ac-LVO AIS B EVT s i B BE 108 F NIHSS #1453 L ABE i 4 e .
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Value of CT Perfusion Imaging Combined with Rapid Software in Assessing the Prognosis of
Endovascular Therapy of Large—vessel Occlusion in Acute Anterior Circulation LI Qingqing
ZHAO Yanxin®', ZHAO Fangzhuo’, ZHU Tianrur’, LIU Shuang’. 1. Weifang Medical College, Shandong 261042,
China. 2. Department of Neurology, Jinan Central Hospital, Jinan 250000, China

Abstract Objective: To explore prognostic and predictive values of CT perfusion imaging (CTP) combined
with Rapid automatic analysis software parameters in patients suffering from acute ischemic stroke (AIS) with
anterior circulation proximal large vessel occlusion (ac-LVO) and undertaking endovascular therapy (EVT).
Methods: A retrospective analysis of AIS patients with ac-LVO underwent EVT with or without intravenous
thrombolytic therapy was performed. The data used for analysis were baseline characteristics and the CTP
parameters post-processed by Rapid software, including the volume of cerebral blood flow<30% (Vcsr<so ),
volumes of hypoperfusion with blood flow time to max>4 s, 6 s, 8 s, 10 S(Vimaucs ss Vimocs s Vimaes 5 Vimac10 5)s
hypoperfusion intensity ratio (HIR), mismatch volume (MMV), mismatch ratio (MMR), CBV index and Alberta
stroke program early CT score (ASPECTS score). According to the modified Rankin scale (mRS), the data of
90-day follow-up was classified as good prognosis group with mRS of 0~ 2 and poor prognosis group with the
mRS of 3~6. The differences in clinical data and CTP analysis parameters between the two groups were
analyzed. Multivariate logistic regression was used to analyze the relevant independent predictors, the
corresponding optimal thresholds of each predictor and their prediction capabilities by using the receiver
operating characteristic (ROC) curve. Results: There were 158 patients enrolled, including 62 in the good
prognosis group and 96 in the poor prognosis group. Multivariate Logistic regression analysis showed that Vegreoy
(OR=1.014, 95% CT 1.000 ~ 1.028, P=0.028), HIR (OR=8.655, 95% CI 1.800 ~41.620, P=0.007), systolic blood
pressure (SBP) at admission (OR=1.039, 95% CI 1.015 ~1.064, P=0.001) and NIHSS at admission (OR=1.125,
95% CI 1.038 ~ 1.219, P=0.004) were independent predictors of prognosis. The analysis of ROC showed that the
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area under the ROC curve of HIR, Vegraow, systolic blood pressure at admission and NIHSS score at admission were 0.738, 0.704, 0.658

and 0.600, respectively, and that the best cut-off values for predicting adverse prognosis were HIR =0.355, Veprso, =25.5 mL, SBP =
151.5 mmHg on admission, and NIHSS's score= 17 on admission. Conclusion: HIR, VCBF<30%, SBP at admission and NTHSS score at

admission were independent factors influencing patients with ac-LVO during the follow-up for 90 days. HIR, and Ve, showed

advantages over NIHSS and SBP in predicting the prognosis for patients with ac-LVO.
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16T (endovascular treatment, EVT) fi%) 7 Bifi L X6 AR Aff
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ILZ56IT I RERLIG RIS . 2018 4%, LAME T IR
T BTN T Be i) DAWNYF 5% Al DEFUSE-3"1{ 55 1iF
S, 1 Bl Rapid 4= [ ) 23 #7844 %) CT W 3 % (CT
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EVT (45 2l KIS 12 BB IG T ), F EVT i [a] 28
FERKZ 6~ 24 hfi, BETRAT LI k45 . WG
a1 N T N TS 5T 5 % NI N R EAY: o N L )
FRAAHGE A, H v i T B8 IR T A 1 AT 49K ) ki
ZH 2 RIFEAE B 0 i i > T 1 B A T . AR
IRBFFECIFRI  # CTP £4E & 3% 2 Rapid #1714 H
SN HTE RIATIY, R A5 o B 45 58 i B 1] LE
WEILAR R EOIN A SR (MRI-DWI) 555, I H A7 AR 2 g
FiK.

H Hi B X CTP 454 Rapid 2484 EVT (3 7
Ja VA AR DCH 5T 80, R e AT kA v AR S A, T
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HEESEL IANRE R CTA KA 7 30 sl ik i
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24 h; e MR C20ME B vE A v s iRy T Bl R
2018)!"1T EVT; s Q2= Bk 57 4 HEE MR B i 45 &
LR . HEBRARIE : RAT CTHEE LR K A Bl CT 3
UG5 i 25 B TC UG s BiE PR BN A2 s & I F R a2
A% 53 A IS RV 5 BRAT WA BT Ji5 150 55 A0 3T AR B ki
Jiged A s 5 o ASBIFSE Ry BRI ST, TR 21T i
TG RS , B D45 2R 32 20 i B B 90 d 5
WABER 2 B TERE U5 2]

1.2 7

12,1 — G RORMEE W B M AR A
Be Bsf 5 [ 6] ~7. T3 A6 A 52 e 2 v i 2% (National Institutes
of Health stroke scale, NIHSS ) #¥4) A Be i fL ML 4T &
F A BE I IS4 e S &7 ok Fe |, v s e 0o s BB
DRI e R I 5 B, R AT i 2 i I 55 A s PR 2=
EVT Bl &S 4 TR, DL St N K 3 ik P 2E 558k
R

122 CTP &% Rapid B4 A S Hras RucE ik
A5 BB ORHET CT #E T % 28 Rapid 44 A sh 7 i 2
TR 2% A4 Alberta 2 350 H L4 CT %73 (Alberta
Stroke Program Early CT Score, ASPECTS) ; 2K 14
DAARFR, A4 < R IR R [B] >4 $(Virmamss) JE LIS
WS B]) >6 8 (Viimacs ) R I KBRS ] >8 8 (Vimacss o) «
I 1 0T ST ] > 10 8 (Vim0 5 R 1 <30% 01 142
TR Venpeaos) 5 MIGHE 158 B L {E (hypoperfusion intensity
iratio, HIR) ; CBV 5 %% ( Tmax>6 s B A% i il &5 5 ) 5
A5 R (mismatch ratio, MMR=V a6 o/ Vesr<sor ) FI N I
IV B AN VE B R FH (mismatch volume, MMV= Vs«
— Vewresws) s B Venraswid® U DAEFEARFAM,

1.2.3 Bl M3 H WAL il RS 90 d BT,
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2021 4F 1 % 2022 4F 10 A k9
24 h N Y ac-LVO 2 2 EVT 5
B (n=223)
HEBRARHE
ﬂ% HATCTHETEM B (n=7)
% FTEFR BN AE (n=18)
= BIETEAIRAE (n=21)
i CT T % o e 2 s %
(n=6)
3HERVIERH (n=5)
WEA: IR A i 18 A s o s F- AR
KRR ik s 52 (n=8)
(n=65)
ac—LVO‘En:ISS)
]
&
\ |
e B4l HE A R4
(n=62) (n=96)
\ |
£
~ Nl

SRR v
B 27 90 d BY BEI 1 B 5 P R Rankin 3 (modified
Rankin scale, mRS) P71 75040, mRS 0 ~ 2 43 HFil)5
R472H, mRS 3 ~ 6 43 HHilfE A R4 .
1.3 %t aE
K H SPSS 26.0 A A TR0 B o %o B R
PEAT KS-K 56 1 2514 45 55 (Kolmogorov-Smirnov test) ,
FFA B0 A 1T i B8R D (ks ) 7, 4L I0] H 48
K T AEA R 30 s AAFA IR0 A 15 5ERHT

M(P25,P75)%7~ , 21 1] LAk Wilcoxon BRI 5 11
BOFORL MG (%) 2R , 20 8] F AR H K 95 5% Fisher A
RS 30 K 9 22 PR 3R 40 B R 4328 Logistic [811H 43
B s K e 2 Fapn 2 W e ) A2 1038 TAERHIE (receiver
operating characteristic, ROC) i 4 43 #7. P<0.05 K%
AR

2 R
2.1 2488 W R FTA R

I A B 158, Hrh HilE R 4F4H (mRS<24))
62 19, e AS K 2H (mRS>3 43) 96 4] . HiJm A K4 1Y
ABEI 4 T B 218 A BE R NIHSS P33R
TG RAFA, 22798 5045 L (P<0.05) ;24019
PRI BRI eSO L B e A IALE S5 B, AR
PRI IR s KBl kP ZEFRAL CEVT Hii & 55 Ik
e A BT ET IR R S e n E R B LRI FE L
(P>0.05), L% 1.
2.2 2% Rapid 2 H 541 S 408y Yoz

5 R4 E, B S B 4L E HIR . Vesr<ao .
Vimasts Vimasssn Vimas10 IR T UG RAFH, FUG A R
ZH ) ASPECTS #F-43 \MMR . CBV F& 5 41 /N T Fil )5 B
A, 225 IA G E X (P<0.05) 52 ZHEY Vineas.
MMV 2 54t L (P>0.05) .
2.3 EVT/E &% 8 % W& Logistic & )3 57

HRIMER2HRRESTA ST E L (P<
0.05) BIFEFRVE R A A8 &t B -3 3 H BB 18 0 AE R

Rl 24IRIRTTRE g

- - PEG/[ (%)) E@/ TBIT 2 1(%)] FEFEFRA/[51](%)]
% x© [%, (x£9)] Jigc oy R M1 M2 FUN 4] 2

Fije R Af2H 62 28(45.2) 34(54.8) 64.84+12.89 36(58.1)  26(41.9)  33(53.2) 16(25.8) 13(21)
E AN RA 96 54(56.3) 42(43.8) 67.79+12.07 67(69.8)  29(30.2)  54(56.3) 19(19.8) 23(24)
/2 1.855 1.462 2.283 0.826
PfH 0.173 0.146 0.131 0.662
i) LR/ [151(%)] BEIRIF/11(%)] B LA/ [151(%)] SEL/11(%)]

i = i 2= fh 2 w 2
T R4FH 31(50) 31(50) 48(77.4) 14(22.6) 57(91.9) 5(8.1) 45(72.6) 17(27.4)
Tija AN R4 38(39.6) 58(60.4) 67(69.8) 29(30.2) 87(90.6) 9(9.4) 64(66.7) 32(33.3)
1/ZHE 1.662 1.106 0.080 0.616
PfH 0.197 0.293 0.777 0.433
w5 BB 1(%)] WA/ [111(%)] BRI ABERTEFIRH LTS ARG NIHSS/

= = = & [mmHg, (x+s)]  [mmHg, (x+s)] [%, (x£5)]  [4F, M(P25, P75)]

FE RAF4H 45(72.6) 17(27.4) 38(61.3) 24(38.7)  141.71x18.98 86.98+11.21 6.61+1.49 14(10, 16)
FEARLA  60(62.5) 36(37.5) 51(53.1) 45(46.9)  155.2+22.81 88.18+13.59 7.264+2.10 16(12, 18)
/ZMHE 1.717 1.021 3.869 0.576 2.289 2.050
PIY 0.190 0.312 <0.001 0.565 0.023 0.040
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S A2 IR & Logistic [ 504T , 311 FH ) J5 % 46
ST (MMR A Vinaes -5 Vesrwso W HUAE , BORN TR A Z
Z43H7) . 2 H 2 Logistic [ 743 B 45 5 @ 7~ HIR
Venr<son ABERTIER A BERT NIHSS W93 22 57 344 4t
P25 X (P<0.05) , J& ac-LVO 25 HH 2 EVT Ji7 90 d
TG A S 52 ma R 2, WL 3,
2.4 kS FRM B F 69 ROC W & 497

ROC /37 7% , HIR \VCBF <30% . A B4 k. .
A Bt Bsf NIHSS #F 43 19 #h & 17 X (area under curve,
AUC) 43924 0738 .0.704.0.658 . 0.600, Fi il 90 d AN K.
5 10 e AR R BT B 29 551 4 : HIR =0.355, Vegraso =
25.5 mL, AR 4E = 151.5 mmHg, A Bz NIHSS
o =1741, W 2. HH HIR | Vesreso X T ac-LVO
Aorh B EVT Bl B9 B0 G 1 LT NIHSS ¥4 . A Bt
P e, W3k 4.

3 g
AWFFELERFE I HIR Ve, A BERFULSE TE LA
BBt NIHSS P43 047 EVT ) ac-LVO 2~ Hh B2 35 90 d il

511

S 0 7 0 R 2%, B HIR B2 Ve oo B AN T ABR
A A4 A BE ) NTHS'S B4 700 i 7 58 4R s

AHFFE & B, HIR =0.355 J 7 90 d A K5 1
HAEBMWE . 2014 4F Olivot ZE " I BT T2 4 Vimaoro. 5
Vimasss B FUAEE SR HIR, 45 5 % 30, {i HIR 5 AIS
HEVT G 1) RAFDIRESS A, L5 AR 2 HoAh A
FGESEI AR B N UE . [, A 2T IE & BT
HIR 5 7 f5 A0 5% A J5 A AT 2 HIR AT F0 ) <2 47 2tk
A HIRGE/N, 285 A SZ A8 PR R4S, DR m B 28 3R AR
A ARSI R, S i6 T G IO 22 R[], DA 5
RS2, Guenego 5" FE 45 L KB, HIR=0.5
A HIR << 0.5 B 5 35 i A A0 1A AR 8 4 o 3 o e, fifi 75
HIR 75— E F2 L] ST EVT IG5 1 ALS B35 B 1
J&i o

ABIFTE R ABE Ve oz =25.5 mL 45 90 d
TGS Ve <<25.5 mL B E TG B 22, A WF5E
45 R % I CTP A% 5 28 Rapid 800 H sh/ i iS 2) 1Y
TS EUV corcso, TR B B SELRAESEIATM, X 28
HINFUGH —E N BIER . —RZEFESIER,

2 WUE REFH ST R4 Rapid BT 2501 oA

. ASPECTS/ Venr<sond Vinwess/ Vo
213 %k
[4%, M (P25, P75)] [mL, M(P25, P75)] [mL, M(P25, P75)] [mL, M(P25, P75)]
)5 R Ar4L 62 7(4, 8) 12.5(2.25, 28) 196(144, 305.75) 97.5(56.75, 151.25)
WEA R4 96 6(4,7) 43.5(10.75, 86.75) 226(150.25, 330) 146.5(74.25, 188.25)
Z1H 2.057 4.344 0.855 2.408
P 0.040 <0.001 0.393 0.016
il Vimaet04/ HIR/ CBV 55U/ MMV/ MMR/
[mL, M(P25, P75)] [M(P25, P75)] [M(P25, P75)] [mL, M(P25, P75)] [M(P25, P75)]
T s 26(0, 72.25) 0.26(0, 0.55) 0.8(0.7, 1.0) 100(55.5, 147.25) 6.92(2.95, 12.33)
HIEENEE 80(40, 121) 0.59(0.42, 0.73) 0.7(0.5, 0.9) 103(46, 148) 3.23(2.01, 5.26)
Z1H 4.436 5.062 —1.996 0.224 3.289
PIH <0.001 <0.001 0.049 0.822 0.001
K3 B EVT G 90 d TG Y2 K3 Logistic B 5347
B SE walds P OR1{H 95% CI
V<, 0.014 0.006 4.805 0.028 1.014 1.001 ~ 1.026
HIR 2.158 0.801 7.254 0.007 8.655 1.800 ~ 41.620
BRI 4 0.039 0.011 11.759 0.001 1.039 1.017 ~ 1.062
ABEHT NIHSS 0.118 0.041 8.239 0.004 1.125 1.038 ~ 1.219
Fe4 ML IO R B ROC Mgk /b
AUC 95% CI SE P{E B TR Tk EARE R
Vear<a 0.704 0.624 ~ 0.784 0.041 <0.001 25.5 0.667 0.726 0.393
HIR 0.738 0.656 ~ 0.821 0.042 <0.001 0.355 0.813 0.629 0.442
e 0.658 0.573 ~0.743 0.043 0.001 151.5 0.51 0.742 0.252
NIHSS 0.600 0.510 ~ 0.689 0.046 0.035 16.5 0.385 0.758 0.143
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2 sy F R 2R 9 ROC il 2k

Versos BE IS AN 10 mL, Bl R 45 38 9 25 FEAIK 20% ~
30%. FFHAWFITHGE , FELL Vel , WL FiS
2 Y LA O AR R 1 — e AR, 7T BE T3
AR SR AR A A I A LSRG I, AT AN R TS Y
KR HATE AT Vesreso X EVT JG LVO-AIS 35 T
s M AR D, 1 — 204 A Venr <o 5 UG IYAH G
PEXS IR AR T A 48 2

AHFFTLE R T, A BRI s L RE7E — e TR
VT BB B 90 d TS 1E I, ROC 43S 25 AUC
0.658, e A #E K Jy 151.5 mmHg, BV 3% A Bz i I 4
JE=151.5 mmHg i}, 47 EVT % 4 90 d )5 ] g A
. BRI, TEHE52 BEVT 19 LVO-AIS 3% h | i m
A BE WS AR e 25 5 S5 2SR AR G I AT RERRAIR
3B RAFTE 2, [ A3 [l BT 5T 4GE | U
4 J >150 mmHg 5 90 d AN K I BE 4% )5 (OR=1.09,
95%CI 1.04 ~ 1.15) AP, I E AR R 22 sl
Byt 118 — T B e gy [l JACPE AT 5 5 ASAIF 58 245 SR AR AL, L
ROC 73 45 R A Bl Fe i AUC 4 0.611(95%CI
0.552 ~0.669, P<0.05) , e HE#L BT {E A 149.5 mmHgP,
ABEBF IS 4E 5 EVT 15 AH 9 v] B8 IR R 7E T, ALS
RAEJG 24 h N = B AL 2338 i ALS J R 1 7K i m T
B, 17T F 0 G A A P 2 A % 4% i e e L4 1Y)
BH 7, S8 ik e s o — 7 i, A BB lieds e i 7
15 AT B2 R T A ZE Bl fik r A £ far AR I 38, TR
B4 LA 7 g T RE S EIOA RL IR PR &S 4 & A2

ABIFTEEE S, A B B 4 He X 190 1 1903000 4 e
AR, ATRE M T T ABE AT 2R B R 25900 85
A B BRHI A5 10 T BE L O S R ESEIR B IC
S A BERT B I LA EVT B A EVT A 8] 54 1, PR ke
TCIE VAL U (8] 10 38 B % B0 595 ) 5 R DA i AS

3 faf /NI 22 18] B AH 51 LA B B AT s ) 52
M. H ETIJC o 45 R R WA B i 4 54T EVT
BE BTG 2 [RAF7E BB AH SE P R TR R 2
L HTRE T BEALT R A T 56

AWFFEF W, P14 NIHSS V43 =17 3 i), B i
JEANRIATREME R . B A ZIFFEC %5 AL
e, B B9 A BE NIHSS 340 548 R i J5 #H ¢ . Cheng
SIS IA M B B NIHSS P4 F 30— 040
LE T H8 NIHSS -3 B HAth 4335060 19 A9 Tt e 0 B
I o VEE N BLIR R 0] BEAE T NIHSS BR P/
U PR ™ T, SN S X a7, S
G2, AR 2019 48 32 [ 20t i 44 A b L
EHRPE A , NTHSS B4 72 1Ak 2 b ™ A 3 A 7
EVT i pnifE

{HSEAHFE th ROC 43 M5 2] NIHSS 14319 AUC
4 0.600 , X 155 B TN R 1 — 8, 2 AT T BB 0 DL DR A
AT g A B 1) NIHSS P40 16 Bk, A Fos 35
W1, I NIHSS<<10 437, S35 DL EVT H 135 15 /N,
NIHSS 3535 - IR P53 40 L T84 NIHSS 353 %
ST BP0 8 7 B AN A S R A T B AR 5
A AL — 2 LR BT B AT ROA 16
LB LT ANBEHERR B I Im PR 255 1A [R1D6 28 5 NIHSS
VAR I Wi S 20T 45 1A — 2 2% .

AHIRGE I oy BRAE AN < ARAF 5T kg B e [ Jasi A
5%, B 75 5 52 3 1 UM AR B e ) 22 , O FLZ5 SR
ANELA il AR, RO T AT 2 P B RS
BEHLGT FRR 6 i — A0 B 4518 s A BF9E R 3T % EVT
Je WA B SRR T 438, AT 2E— 2543 BT 3 TS 19
s DR 25 ARHIEGTHERR T BUSONTE 28 UG b i AN
BRI R, 1 A — R BRI AT s AR AR E
TR O FE G T4 K, T S [ AT AR 8 3 i —
AT 53T, HEBR Bl A TR 2% 2R 52

2k LTk, LVO-AIS f 35 7E EVT B kAT CT #E v+
BU&, T8 Rapid 80F A 340 HriE i S5 2 1 240
HIR F1 Vo0, 2 S M £ 5 90 d T A9 2t <7 T IR 2%
[ 2 B0 RR A A B IR A L WA 1 A B B NTHSS 3
X EBE EVT TS A 2500 .
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