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Application of RAPID software in predicting prognosis of acute ischemic stroke patients with endovascular treatment
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[Abstract] Objective To explore the application value of RAPID software based on computed tomography perfusion
(CTP) in predicting the outcome of anterior circulation acute ischemic stroke patients with endovascular therapy, and to
investigate the indicators influencing prognosis of the patients. Methods A retrospective analysis was done on the clinical
data of patients with anterior circulation acute ischemic stroke. All patients underwent endovascular treatment in Changhai
Hospital of Navy Medical University (Second Military Medical University) between Jan. 2017 and Feb. 2018, completed
cerebral CTP examination and had image analysis results by RAPID software, and the postoperative endovascular reperfusion
achieved a modified thrombolysis in cerebral infarction (mTICI) grade=2b. According the modified Rankin scale (mRS)

score at 3 months after surgery, the patients were divided into good prognosis (mRS score<:2) and poor prognosis (mRS
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score>>2) groups. The age, National Institutes of Health stroke scale (NIHSS) score on admission and the image analysis
results by RAPID software, including the volumes of hypoperfusion of time to maximum>4s, >6s, >8 s, >10 s (Vs s
Vimax=6ss Vimax=s8 s> Vrmax>10s)s core volume of necrosis (Vpp—345,), mismatch volume and the mismatch ratio (MMR), were
compared between the two groups. Logistic regression analysis was used to investigate the prognostic predictors and obtain a
prediction formula. Receiver operating characteristic (ROC) curve was used to evaluate the prediction value of the prediction
formula. Results Totally 137 patients with anterior circulation acute ischemic stroke were included, including 92 patients in
the good prognosis group and 45 in poor prognosis group. The age and NIHSS score on admission were significantly lower in
the good prognosis group than those in the poor prognosis group (#=—4.21 and —4.06, both P<<0.01). Compared with the
poor prognosis group, the Vi ~6o Vimax=s s Vimax=10s ad Vegp<sp, Were significantly smaller, and the MMR was significantly
lower in the good prognosis group (Z=—3.11, —3.17, —3.38, —4.52 and —3.74, all P<<0.01). Logistic regression analysis
showed that young and small Vipp—s, Were independent predicting factors of good prognosis (odds ratio [OR]=0.904,
95% confidence interval [CI] 0.860-0.950; OR=0.976, 95% CI 0.964-0.988; both P<<(0.01). A prediction formula was
obtained: Logit (P)=28.454—0.024 X Vigp<30, —0.101 X age, and the area under the ROC curve of the prediction formula
was 0.786 (95% CI 0.699-0.873, P<<0.01). Conclusion The age and V gp—3, are independent factors influencing
outcome of patients with anterior circulation acute ischemic stroke. RAPID software based on CTP can be used for

preoperative screening of patients with anterior circulation acute ischemic stroke suitable for endovascular treatment,

which is worthy of clinical promotion.
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B NIRIT AT — s A ALK Z 34 (computed
tomography, CT) fifr, @HEkfw CT *FH . it
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RAPID #4 (iSchemaView Inc, Menlo Park,
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ST G CRERIMAS P ZE MR i 4 A v i 45
PWIRITHEG RIER (2017) ) 75 (3) AJFmAE
TR 2] 2k R FESEYFE ( modified thrombolysis in
cerebral infarction, mTICI) 2b 2L L5 (4) 1L
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1.2 WBARFTAKE S ME#M WERENNE
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el 2, A B 38 [ [ 37 A o 58 Be A vh
=7 ( National Institutes of Health stroke scale,
NIHSS) W53, kst ol, Ko 2 i rhm
BFa), DL K DA M A AR A o B A R RIS
3 A E Rankin i3 ( modified Rankin scale,
mRS ) 43 mRS ¥4 <2 S ATE R4, mRS
Vo >2 5 AT AR .

1.3 RAPID $kA4F 54128 Rak4E WA B E TN
) RAPID #Fop A4 R, A 4Gk gEmtm >4 s 1)
TR AR (Vipaoa o)« IRUERFE]>6 s AL
HEXAR (Voo )« IBWERFE]>8 s MR IX
PRF (Vipaos s )~ IBWERTE] > 10 s AOMRIEE X (&
UV imac10s) « MIFEREKAREL (Vigposon ) « M
MM FEASVE AR FURIASVE FCHE %X ( mismatch ratio,
MMR ) . Vene<30% E Rk ( cerebral blood
flow, CBF) <30% M4 4ARIE; MMR=
VTmaX>6 S/I/CBF<30%O
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P<0.05 FARATZINER logistic [71J7Hr LTk
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Tab 1 Characteristics of patients with anterior circulation acute ischemic stroke in good and poor prognosis groups

Characteristic Good prognosis N=92 Poor prognosis N=45 Statistic P value

Age (year), xts 64.86+10.95 72.87+10.29 t=—421 <0.01
Male 1 (%) 59 (64.13) 26 (57.78) ¥=0.52 0.47
Hypertension 7 (%) 56 (60.87) 25 (55.56) =036 0.55
Diabetes mellitus 7 (%) 12 (13.04) 6 (13.33) ¥'=0.70 0.40
Hyperlipoidemia n (%) 25(27.17) 12 (26.67) Y'=2.54 0.11
Smoking n (%) 24 (26.09) 13 (28.89) 1 =0.12 0.73
AF and VHD n (%) 25(27.17) 13 (28.89) ¥'=0.46 0.50
Intravenous thrombolysis 7 (%) 22 (23.91) 8 (17.78) ¥'=0.82 0.36
NIHSS score on admission x=s 13.47+6.19 17.91+5.75 t=—4.06 <<0.01
ORT #/min, M (Q,, Q) 386.50 (301.75, 597.50) 396.00 (286.00, 640.00) Z=—0.09 0.93
Occlusion site 7 (%) ¥=3.08 0.21

Intracranial internal carotid artery 29 (31.52) 20 (44.44)

Middle cerebral artery 61 (71.74) 23 (51.11)

Anterior cerebral artery 2(2.17) 2 (4.44)

AF: Atrial fibrillation; VHD: Valvular heart disease; NIHSS: National Institutes of Health stroke scale; ORT: Onset-to-

recanalization time; M (Q,, Qu): Median (lower quartile, upper quartile)

22 AT CTP # RAPID %454 R AR
ﬁ}gﬂ VTmaX>6S‘ VTmax>85\ VTmax>105\ VCBF<30% i/}jlj\ﬂ:
WEARA, Z5Wa%it¥»EX (Z=—3.11,
—3.17. —3.38, —4.52, P ¥<0.01) ., fij5 R
4 MMR KFHEARY, ZRA5IT#EX
(Z=—3.74, P<0.01) o PHZH Viypaos s FURR ALY

AVCELAFR ZE RG24 E L (P ¥9>0.05) .
L3R 2,

2.3 FvR AT AEER G bk B do b R 2 P G B R S T
FEw % AEaH KR 1. £ 21 P<0.05 11
e A AR, EAEFER . AR NIHSS ¥

AN
2NN VTmax>65\ VTmax>85\ VTmax>lOs\ VCBF<30%’ Ehﬂ:
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Tab 2 RAPID results of patients with anterior circulation acute ischemic stroke in good and poor prognosis groups

M(QLa QU)
Parameter Good prognosis 7=92 Poor prognosis n=45 Z value P value
Vimax=as V/mL 251.50 (192.75, 342.25) 276.00 (235.25, 389.25) —1.69 0.09

Vimax>6s V/mL 126.00 (94.00, 184.75) 180.00 (134.25, 260.50) —3.11 <0.01

Vimaese V/mL 78.50 (50.00, 140.50) 132.50 (89.00, 193.75 ) —3.17 <0.01
Vimaceros V/mL 47.50 (16.75, 99.25) 97.00 (44.00, 144.25) —3.38 <0.01
Vesr—son V/mL 6.00 (0.00, 23.00) 38.00 (15.75, 73.75) —4.52 <0.01
Mismatch volume ¥/mL 118.00 (79.75, 160.75) 136.00 (92.50, 174.50) —1.34 0.18
MMR 15.85 (5.40, 100.00) 5.10 (2.30, 12.13) —3.74 <0.01

Vimac=ass Vimax=6 s Vimax=ss and Vina=10, were the volumes of hypoperfusion of time to maximum (7, )>4 s, >6s, >8 s
and>10 s, respectively; Vigrosp,: Volume of infarction core (brain tissue volume with cerebral blood flow [CBF]<<30%);
MMR: Mismatch ratio (Va6 ¢/ Vepr<30s); M (Qr, Qu): Median (lower quartile, upper quartile)

F 3 HNOETTEIR 2GR M 4 RIZE T M AR BUSHY % B & logistic B3 5347
Tab 3 Multivariate logistic regression analysis for prognosis factors of anterior circulation

acute ischemic stroke with endovascular treatment

Variable B SE Wald OR (95% CI) P value
Age —0.101 0.025 15.749 0.904 (0.860, 0.950) <0.01
Vepr<sov —0.024 0.006 14.387 0.976 (0.964, 0.988) <0.01

Vegr<30v: Volume of infarction core (brain tissue volume with cerebral blood flow [CBF]<<30%); B: Regression coefficient; SE:
Standard error; OR: Odds ratio; CI: Confidence interval

2.4 FRMARAS ROC & 5HT XA Vegr—son
mE Ry A X T ROC g (K’ 1) 20¥7,
thek il 0.786 (95% CI: 0.699~0.873,

3 #

Ao BRILETF I CTP 9 RAPID #{4:-4 fi

P<0.01) . Logit (P) & 0.59 A Hilm KIFAI AT fiE
PR, REE N 83.5%, FitEN 69.6%. Vi
TZTT A X RTIEER 2 e Bl il M i 26 s 25 1M A Y
IRIT UG A — BN
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o
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0i2 0‘.4 OI.6 Ol.8 110
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Fig1 ROC curve of predictor formula

ROC: Receiver operating characteristic
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Clinical Mismatch in the Triage of Wake-Up and Late
Presenting Strokes Undergoing Neurointervention
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