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(HE] a4 FSETRITEYUEZ T RS (CTP) KSR Alberta JizE fritRIF SN Z 350
43 (pc-ASPECTS ) RHEREE SN IKEA 2E 2 bk P ZErh ( VBAO-AIS) TG ITINME ., ek B HT 2019 4F
1 H % 2020 4F 12 AR EZER RS (55 2B RA:) KBS BE i S Hh0 452 178 PR YT Y 56 il VBAO-AIS &
BRI B E 22T 2R CT A AL, AR 3L TR R B HLENZ 4335 (NCCT) . CTP #il RAPID-CTP /Y
pe-ASPECTS, PUAYT)A 3 A Bt Rankin 5% (mRS) WAMENBUS AR (mRS W4r<<3 0 MTlE BRiF) o R
FROC £k F1Z2 H 2 logistic [1] 570 EA 55T NCCT 5 CTP . RAPID-CTP 24011 pc-ASPECTS X 155 B M A4
%% SoGlEF PG RAA 29 6], BUEARA 27 #l. B/ K443 F NCCT & CTP #il RAPID-CTP #5 S 4411
pc-ASPECTS Y75 FHiljg A R4 (P#<0.05) . 3T CTP il Z& & (CBV) [ pc-ASPECTS F1%:F RAPID-CBV [
pe-ASPECTS TR T i R A 53 711h 89.7% F1 79.3%, FESEIESTHIM 74.1% F1 81.5%, AUCEAM5IM 0.861 (95% CI
0.760~0.963 ) F10.861( 95% CI 0.764~0.958 ). —/3JZ % logistic [ 4391 /R, 3T NCCT i pc-ASPECTS =8 43 .
T CTP CBV K pc-ASPECTS =7 43, #& T CTPF34 @ ik it fd] (MTT) A9 pe-ASPECTS=5 43, T RAPID-CBV
pc-ASPECTS =8 43, T RAPID- i Ifil i ( CBF) ¥ pc-ASPECTS=7 432 Hiilll VBAO-AIS 3 45 NIGYT & 3 4
AW RISz AR (PH#<0.05) . &#k LT CTP £Z5U1 pe-ASPECTS J& VBAO-AITS & — M1 FHITGE 18
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[ Abstract ]| Objective To explore the predictive value of posterior circulation-Alberta Stroke Program early
computed tomography score (pc-ASPECTS) based on cerebral computed tomography perfusion (CTP) for prognosis of
patients with acute ischemic stroke caused by vertebral and basilar artery occlusion (VBAO-AIS). Methods The data of
56 patients with VBAO-AIS who received endovascular treatment in the Neurovascular Center, Changhai Hospital, Naval
Medical University (Second Military Medical University) from Jan. 2019 to Dec. 2020 were retrospectively analyzed. All

patients underwent emergency multimodal computed tomography (CT) examination, and the pc-ASPECTSs based on non-
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contrast computed tomography (NCCT), CTP and RAPID-CTP were obtained. The modified Rankin scale (mRS) score
3 months after treatment was used to evaluate prognosis (mRS score<<3 indicated good prognosis). Receiver operating
characteristic (ROC) curve and multivariate logistic regression analysis were used to evaluate the prognostic value of
pc-ASPECTS based on NCCT and each parameter of CTP and RAPID-CTP. Results Among the 56 patients, 29 had good
prognosis and 27 had poor prognosis. The pc-ASPECTSs based on NCCT and each parameter of CTP and RAPID-CTP were
significantly higher in the good prognosis group than those in the poor prognosis group (all £<<0.05). The sensitivities of CTP
cerebral blood volume (CBV) pc-ASPECTS and RAPID-CBYV pc-ASPECTS in predicting prognosis were 89.7% and 79.3%,
the specificities were 74.1% and 81.5%, and the area under curve values were 0.861 (95% confidence interval [ CI] 0.760-
0.963) and 0.861 (95% CI 0.764-0.958), respectively. Binary multivariate logistic regression analysis showed that NCCT
pc-ASPECTS =8, CTP CBV pc-ASPECTS =7, CTP mean transit time (MTT) pc-ASPECTS =5, RAPID-CBV
pc-ASPECTS =8, and RAPID-cerebral blood flow (CBF) pc-ASPECTS =7 were independent factors in predicting good
prognosis of VBAO-AIS patients 3 months after endovascular treatment (all #<<0.05). Conclusion pc-ASPECTS based
on each parameter of CTP is a useful prognostic marker of VBAO-AIS patients. In particular, CBV pc-ASPECTS has a high

predictive value for the prognosis of VBAO-AIS patients 3 months after endovascular treatment.
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Fe [ [E 37 DA B &% (National Institutes
of Health stroke scale, NIHSS ) ¥¥43. &t [a] ( 5%
ARUCTEF WA ) | JBesh IR EF gl Ia] | 04 P2 e ]
B S D O =01 | WA D SN 9775 NN 2 12 5 O
b O S BEAT R A el IR s A S PR 2R A
KB . 0 TR OPT 1 28 I 45 7568 1) ]
( onset-to-recanalization time, ORT) .
122 ZHEASCTRGIFHE MABREZHEECT
PEAL 0 T T B 22 — i RIS BB E
( Brilliance iCT 256, fif % Philips 23] ) #4717, B
AT K BINCCT fi fr, HARMSE WEHIE
120 kV., B HLJL 400 mA, 53 0.4 #b/ 8 FAHEH
HSEONEZ)ZIE /2R 5 mm/S mm, 228/
JZE 1 mm/1 mm. K547 CTP K, HEAH
B NS R 80kV., B HLN 180 mA ., %l
0.33 b/ B, SR P 0 R T 3 e AT 4 i A 7 0
Wif%; EEZECNZER /JZEEE 5 mm/5 mm; R
FR AR 8 7 A 52 50, 52 H & 50 mL,
PR 5.0 mL/s, @525 58 BUS T 30 mL A=
PHERIK, FERF R &G A G s A
. WJE T CTAK A, JEAHESHECNE B E
80 kV. A Hi i 300 mA., i 0.75 Fb/ Rl 4l
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e R E 2R, SR 50 mL, s
5.0 mL/s, JERZRE S8 UG NTE 30 mL A= FEL
7K, S R A B[] 38 o ) 5 CTP 38 W ] (time
to peak, TTP) K75, ¥ Fr A £udls 7 A J5 AL 2 T
el (2 TAES, fif 2% Philips 23 @) ) #4975 4b
B, CTP 04 2K 15 i 1l %5 2 ( cerebral blood
volume, CBV) | fiilfilJii #& ( cerebral blood flow,
CBF) . FXyE dnt[a ( mean transit time, MTT)
M TTP, [EEF, # CTP % &4 % RAPID 34 (3%
[ iSchemaView v Fl ), H 3k 3R Uik RAPID-
CBV. RAPID-CBF. RAPID-MTT. RAPID ik I [}
[f] ( RAPID-time to maximum, RAPID-T,, )
1.2.3  pe-ASPECTS ik F&F NCCT. CTP F1RAPID-
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XU Fr i AMRLE 25 1 48, B . i 2 e
48 G X s B 1% 1 % IS pe-ASPECTS 4 10 43, ¥k
A B 1A XSO 2 A B A M, AR AT AR
Y A
I o T U R A
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F1 MENAFTE3IANATERFAMARA VBAO-AIS BENEL TR
Tab 1 Baseline data of VBAO-AIS patients with good or poor prognosis 3 months after endovascular treatment
Characteristic All patients N=56 Poor prognosis N=27 Good prognosis N=29  Statistic P value

Agelyear,x s 65.114+10.51 66.22+10.49 64.07+10.60 t=0.764  0.448
Male, 1 (%) 41(73.2) 22 (81.5) 19 (65.5) £=1817 0.178
NIHSS score, M (0,, Op) 20.0 (8.0, 27.0) 25.0 (19.0, 33.0) 11.0 (4.0, 22.5) Z=3.578 <0.001
Occlusion site, 7 (%) 2=0305 0.580

Basilar artery 51 (91.1) 24 (88.9) 27 (93.1)

Vertebral artery 5(8.9) 3(11.1) 2(6.9)
Stroke risk factor, 7 (%)

Hypertension 44 (78.6) 21(77.8) 23(79.3) £=0.020  0.889

Diabetes mellitus 20 (35.7) 14 (51.9) 6(20.7) £=5914  0.015

Atrial fibrillation 9(16.1) 5(18.5) 4(13.8) £=0231  0.630

Coronary heart disease 4(7.1) 3(11.1) 1(3.4) 7=1238 0.266

Stroke history 14 (25.0) 6(22.2) 8(27.6) £=0215  0.643

Smoking 26 (46.4) 13 (48.1) 13 (44.8) £=0.062  0.803
IVT before treatment, 7 (%) 6 (10.7) 3(11.1) 3(10.3) £=0.009  0.926
OPT/min, M (Q,, O,) 522.50 (288.75, 893.75) 580.00 (310.00, 913.00) 469.00 (271.00, 878.50) Z=0.377  0.706
ORT/min, M (Q,, Ov) 530.00 (318.50, 899.50) 593.00 (384.00, 925.75) 482.00 (309.00, 889.50) Z=0.876  0.381
mTICI grade=2b, n (%) 53 (94.6) 24 (88.9) 29 (100.0) 2£=3.405  0.065

VBAO: Vertebral and basilar artery occlusion; AIS: Acute ischemic stroke; NIHSS: National Institutes of Health stroke scale;

IVT: Intravenous thrombolysis; OPT: Onset-to-puncture time; ORT: Onset-to-recanalization time; mTICI: Modified thrombolysis in

cerebral infarction; M (Q,, Op): Median (lower quartile, upper quartile).

x2 MERNEBTEINAFRRIFANTRA VBAO-AIS EE AR pe-ASPECTS
Tab2 Preoperative pc-ASPECTS of VBAO-AIS patients with good or poor prognosis 3 months after endovascular treatment

Median (lower quartile, upper quartile)

Variable All patients n=56 Poor prognosis n=27  Good prognosis n=29  Zvalue P value
NCCT pc-ASPECTS 9.0 (7.0, 10.0) 8.0 (7.0,9.0) 9.0 (8.0, 10.0) 2.680 0.007
CTP CBYV pc-ASPECTS 7.0 (6.0, 9.0) 6.0 (5.0,7.0) 8.0 (7.0, 10.0) 4716  <0.001
CTP CBF pc-ASPECTS 4.0 (2.0, 6.0) 3.0(2.0,5.0) 5.0(2.5,6.5) 2.348 0.019
CTP MTT pc-ASPECTS 3.0(1.2,6.0) 3.0(1.0,4.0) 5.0(2.0,6.0) 2.397 0.017
CTP TTP pc-ASPECTS 3.0(2.0,6.0) 2.0 (1.0, 4.0) 5.0 (2.0, 6.0) 2317 0.021
RAPID-CBV pc-ASPECTS 7.5(6.0,9.0) 6.0 (5.0, 7.0) 9.0 (8.0, 10.0) 4.697  <0.001
RAPID-CBF pc-ASPECTS 6.0 (4.0, 8.0) 5.0 (3.0, 6.0) 8.0 (4.0,9.0) 2.651 0.008
RAPID-MTT pc-ASPECTS 4.5(2.0,7.0) 3.0 (2.0, 5.0) 6.0 (4.0, 8.0) 3.051 0.002
RAPID-T,,, pc-ASPECTS 3.0 (2.0, 6.0) 2.0(1.0,4.0) 4.0 (2.0, 6.0) 2.191 0.028

VBAO: Vertebral and basilar artery occlusion; AIS: Acute ischemic stroke; pc-ASPECTS: Posterior circulation-Alberta Stroke

Program early computed tomography score; NCCT: Non-contrast computed tomography; CTP: Computed tomography perfusion;
CBV: Cerebral blood volume; CBF: Cerebral blood flow; MTT: Mean transit time; TTP: Time to peak; 7,,,,: Time to maximum.

2.3 K &7 pc-ASPECTS 7 #l VBAO-AIS & #
J& 89 ROC 1 & 57 5T NCCT i pc-ASPECTS
Tl VBAO-AIS /& # I 4 NG IT 5 34 H fil s
() AL R 69.0%, 55N 63.0%, AUCTE N
0.704 (95% CI 0.566~0.841, P=0.009) . LT CTP
CBV, CBF, MTT, TTP /) pc-ASPECTS il Jll i 5
1) R B5RE FVRE 5 B2 43 0 R 89.7% T 74.1% . 62.1%
Il 74.1%. 62.1% Fl 85.2%. 58.6% Fl 85.2%,

AUC {8 4> % 4 0.861 (95% CI 0.760~0.963, P<

0.05) . 0.681 (95% CI0.538~0.824, P<<0.05) .

0.685 (95% CI 0.541~0.829, P<<0.05) . 0.679
(95% CI0.534~0.823, P<<0.05) . Xt T RAPID-
CBV. RAPID-CBF, RAPID-MTT. RAPID-T,,,
(1) pc-ASPECTS il Il 71 Ji5 1) 28 5 B I RE 5 18 4 )
g 79.3% Fl 81.5%. 55.2% Fl 92.6%. 79.3% I
55.6%.55.2% 1170.4% , AUC {4354 0.861( 95% CI
0.764~0.958, P<<0.05) . 0.705 (95% CI 0.564~
0.846, P<<0.05) . 0.736 (95% CI 0.604~0.867,
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P<<0.05) . 0.669 (95% CI0.527~0.811, P<<0.05) .
2.4 K ] pc-ASPECTS 7 @] VBAO-AIS % # o
FERBREBEINATEH SR E»H ZHR
logistic [HIH 45 5R (£ 3) Wos, #F CTP CBV
1 RAPID-CBV ) pc-ASPECTS X} & 1 VBAO-AIS
BE M NIRITIE 3 H B BA Ui E (P=
0.002. 0.001) ; TERLIEAFEHS . ik NIHSS PFo7 .
Wi R % . OPT J&, £ K % logistic [F] 5 43 M7 4%
(#£3) % /R, % T NCCT. CTP CBV. RAPID-
CBV il RAPID-MTT Y pc-ASPECTS ¥ % IfiL & P ¥&

£ 3 KRBT pc-ASPECTS T3

il VBAO-AIS B2EMERNE

I7 5 3 A Bs A LA (PY)<<005) o HRAE
ROC Z53 M e il SUERT pe-ASPECTS #E4 7 =453
K, RIGHEAT 2R LI logistic [1H 430 HT, 255
(F4) WRTERAIEARR, | FE28 NIHSS 143

BRI, OPT, T NCCT fiY pc-ASPECTS=8 43, i
T CTP CBV HY pc-ASPECTS=7 43, %7 CTP MTT HY
pc-ASPECTS=57%7, 3T RAPID-CBV 1) pc-ASPECTS =
8 3. T RAPID-CBF ) pc-ASPECTS =7 43 4] J& i
I VBAO-AIS B3 I NIGYT IS 3 4~ H s RAF
MSTRZE (P1<0.05)
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Tab3 Multivariate logistic regression analysis of preoperative pc-ASPECTS in predicting prognosis of VBAO-AIS patients

3 months after endovascular treatment

. Crude Adjusted"
Variable
OR (95% CI) P value OR (95% CI) P value
NCCT pc-ASPECTS 0.689 (0.461, 1.027) 0.068 0.491 (0.283, 0.852) 0.011
CTP CBV pc-ASPECTS 0.387 (0.214, 0.702) 0.002 0.356 (0.190, 0.668) 0.001
CTP CBF pc-ASPECTS 0.859 (0.656, 1.125) 0.270 0.785 (0.571, 1.079) 0.136
CTP MTT pc-ASPECTS 0.837 (0.649, 1.080) 0.172 0.786 (0.590, 1.046) 0.098
CTP TTP pc-ASPECTS 0.837 (0.640, 1.096) 0.196 0.785 (0.580, 1.063) 0.118
RAPID-CBYV pc-ASPECTS 0.352 (0.189, 0.658) 0.001 0.261 (0.114, 0.597) 0.001
RAPID-CBF pc-ASPECTS 0.845 (0.656, 1.089) 0.193 0.785 (0.593, 1.038) 0.090
RAPID-MTT pc-ASPECTS 0.768 (0.579, 1.019) 0.067 0.721 (0.528, 0.984) 0.040
RAPID-T,,, pc-ASPECTS 0.884 (0.678, 1.153) 0.363 0.822 (0.615, 1.099) 0.185

“ Adjusted factors included age, baseline National Institutes of Health stroke scale score, diabetes mellitus and onset-to-puncture

time. pc-ASPECTS: Posterior circulation-Alberta Stroke Program early computed tomography score; VBAO: Vertebral and basilar

artery occlusion; AIS: Acute ischemic stroke; NCCT: Non-contrast computed tomography; CTP: Computed tomography perfusion;

CBV: Cerebral blood volume; CBF: Cerebral blood flow; MTT: Mean transit time; TTP: Time to peak; 7,

Odds ratio; CI: Confidence interval.

: Time to maximum; OR:

max*

BE31TAwE

%4 RHT pc-ASPECTS il VBAO-AIS £& ME W&
Tab 4 Binary multivariate logistic regression analysis of preoperative pc-ASPECTS in predicting prognosis of VBAO-

AIS patients 3 months after endovascular treatment

K=o £ E EE logistic B35 47

o Crude Adjusted’
Variable
OR (95% CI) P value OR (95% CI) P value
NCCT pc-ASPECTS (=8 vs <8) 0.178 (0.036, 0.875) 0.034 0.031 (0.003, 0.339) 0.004
CTP CBV pc-ASPECTS (=7 vs <7) 0.014 (0.001,0.150)  <<0.001 0.003 (0.000, 0.077) <0.001
CTP CBF pc-ASPECTS (=4 vs <4) 0.353 (0.096, 1.296) 0.117 0.225 (0.049, 1.023) 0.054
CTP MTT pc-ASPECTS (=5 vs <5) 0.174 (0.042, 0.730) 0.017 0.133 (0.029, 0.620) 0.010
CTP TTP pc-ASPECTS (=4 vs <4) 0.336 (0.092, 1.229) 0.099 0.237 (0.055, 1.017) 0.053
RAPID-CBV pc-ASPECTS (=8 vs <8) 0.055 (0.010, 0.323) 0.001 0.010 (0.001, 0.149) 0.001
RAPID-CBF pc-ASPECTS (=7 vs <7) 0.227 (0.058, 0.889) 0.033 0.150 (0.030, 0.753) 0.021
RAPID-MTT pc-ASPECTS (=4 vs <4) 0.337 (0.087, 1.306) 0.116 0.252 (0.057, 1.120) 0.070
RAPID-T,,, pc-ASPECTS (=4 vs <4) 0.544 (0.151, 1.961) 0.352 0.327 (0.073, 1.463) 0.144

“: The cut-off values were determined based on receiver operating characteristic curve analysis;

°: Adjusted factors included age,

baseline National Institutes of Health stroke scale score, diabetes mellitus and onset-to-puncture time. pc-ASPECTS: Posterior circulation-

Alberta Stroke Program early computed tomography score; VBAO: Vertebral and basilar artery occlusion; AIS: Acute ischemic stroke;

NCCT: Non-contrast computed tomography; CTP: Computed tomography perfusion; CBV: Cerebral blood volume; CBF: Cerebral blood

flow; MTT: Mean transit time; TTP: Time to peak;

T,.... Time to maximum; OR: Odds ratio; CI: Confidence interval.
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