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[Abstract] Objective To screen the risk factors related to unfavorable prognosis and evaluate the
predictive effect of four imaging scoring systems on the unfavorable prognosis in the patients with acute
basilar artery occlusion (BAO) after endovascular thrombectomy. Methods From March 2012 to August
2018, a total of 57 patients with acute BAO were treated with endovascular thrombectomy, preoperative
DWI Posterior Circulation Alberta Stroke Program Early CT Score (pc-ASPECTS), DWI Brain Stem Score
(BSS), Posterior Circulation CTA (pc-CTA) and Basilar Artery CTA (BATMAN) were used. Thrombolysis in
Cerebral Infarction (TICI) was used to evaluate the incidence of vascular recanalization. The incidence of
symptomatic intracranial hemorrhage (sICH) was recorded within 36 h. The prognosis was evaluated by
modified Rankin Scale (mRS) at 3 months. Univariate and multivariate backward Logistic regression

analysis were used to screen the risk factors related to the unfavoriable prognosis in the patients with acute
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BAO after endovascular thrombectomy. Receiver operating characteristic curve (ROC) was used to
calculate the area under the curve (AUC), and evaluate the predictive value of DWI pc-ASPECTS, DWI
BSS, pc-CTA and BATMAN scores for prognosis. Results In 57 patients, 53 patients (92.98% ) had
successful recanalization, 2 (3.51%) had partial recanalization, 2 (3.51%) had no recanalization, 3 (5.26%)
had sICH, 22 (38.60%) had good prognosis, 35 (61.40%) had poor prognosis, and 14 (24.56%) died. After
univariate and multivariate backward Logistic regression analysis, higher NIHSS score on admission (OR =
0.879, 95% CI: 0.783-0.986; P = 0.028), higher DWI BSS score (OR = 0.348, 95%CI: 0.177-0.683; P =
0.002) and lower BATMAN score (OR = 1.549, 95% Cl: 1.019-2.353; P = 0.040) were risk factors for
unfavorable prognosis of patients with acute BAO after endovascular thrombectomy. ROC analysis of the
four radiographic scoring systems showed that the AUC of DWI pc-ASPECTS, DWI BSS, pc-CTA and
BATMAN score were 0.787 (95% ClI: 0.658-0.884, P = 0.000), 0.861 (95% CI: 0.744-0.938, P = 0.000),
0.634 (95% CI: 0.496-0.757, P = 0.091) and 0.698 (95% CI: 0.562-0.813, P = 0.012), respectively.

Conclusions

Higher NIHSS score on admission, higher DWI BSS score and lower BATMAN score are

risk factors for unfavorable prognosis of acute BAO treated with endovascular thrombectomy.
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Table 1. Comparison of clinical data between favorable prognosis group and unfavorable prognosis group
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TE4> I BATMAN P43 19 H 42817 Mann-Whitney U K256, HAx 4 048 55 19 L 84T M2 5 o TIA , transient ischemic attack, %6 %7 1 o e 11 % 1 5
NIHSS, National Institutes of Health Stroke Scale, 3% [ [E 37, T3 4= iff 53 Bi 45 H ik 38 5 LAA, large artery atherosclerosis, K 8l ik o #£ i 1k ; CE,

cardioembolism , /> i

I8 M 12 %€ 5 SOE, stroke of other determined etiology , L fth B i 9% & ; pc - ASPECTS, Posterior Circulation Alberta Stroke

Program Early CT bcore,f:fjﬁﬂ Alberta i 45 Hf 3+ 3 508 CT 343 s BSS, Brain Stem Score, il 343 ; pe-CTA , Posterior Circulation CTA, J5 I
IR CTA #7453 s BATMAN, Basilar Artery on CTA, 3£l ik CTA #F43 ; TICI, Thrombolysis in Cerebral Infarction, fii #5150 %5 1 IfiL 3 43 2%

BA 2] 1 56 UE BB ), U5 AR 0 51 gl A 83 i) S 1 S TR
Ik P 26 R Bk X A1 LN A 41 {91 Sk R B0 ik

M1 9E H 3 | Logistic 715 43 87 45 2R W75, BATMAN
Gy < T ERWE 3 A A WU R K &R
(OR=5.5,95%Cl: 1.4 ~21; P =0.01),ROC Hi & &
N A XTSI ROC T2 N TH A R 0.81(95%C1: 0.7 ~
0.9), B UEXF 51 4 0.74(95%C1:0.6 ~0.9) o AHF 5T HL
F M Z I #E Logistic [ 34> 1 B/~ , Ik BATMAN
PEA> 2 S0Pk 3L 3l Bk A 28 1A IR YT IS B A R
M fE R, B ROC i & T T R R 0.698, 5
Alemseged 55 T AF I 45 AR

pc-ASPECTS 43 % 2008 4 Puetz 25 /42 i Y
— TR 2 € B R G, T VA AR 8 5R CT AN

CTA V5 B G %0 M- JE I 2l ik e 1t iy SRR mT 3800 22
PE LK B Bk 4] 28 OB TS o 2010 4F, Tei 55 1V IR
4 pe-ASPECTS ¥4 b F DWI, F F ¥l & 1 J5
6 PR e i P A e SR R I P RE S R, A5 R R, DWI
pe-ASPECTS ¥ 43 (OR = 0.40, 95% C1: 0.23 ~ 0.67;
P < 0.001) F1 K& £k NIHSS ¥ 4> (OR = 1.42,95%Cl:
1.16 ~ 1.76;5 P < 0.001) 52 Ilfi IR T J5 (4 10 [ 2% .
2012 4F, Nagel %5 /2R F i ik ki 3h Ik i 42 36 97 2k
LR Bk A %€, % BLDWI pe-ASPECTS PF4) = 8 4
) A R AT IR K45 )R (OR = 3.9,95%C1: 1.4 ~
11.7; P <0.05) o {H Mourand % """ Logistic [8] 943
MriE 7R, DWI pe-ASPECTS ¥4 = 7 40 3k & J5
3N WG RAF RS R R, #F— 2517 ROC i 253
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Table 2. Variable assignment of influence factors related
to unfavorable prognosis after EVT of acute BAO

. A

= 0 1 2 3

P51 7 9

[N J H

56509 7 H

5 Bl G A

Wl PR g & A

TIA s m bk i o A

W A 7 H

el i A

TOAST 4374 LAAT  CE®  SOEM

] FEFBAL BRIk ARk FEsh ik HEsh Bk
i B B B

rt-PA # KA 7 H

rt-PA Bl k7 12 G H

TICI 43 9% 0~2a% 2b~3%

TIA, transient ischemic attack, % B 15 5 §k 1L % 7 ; LAA, large
artery atherosclerosis, K8l Jk o8 # i 4L ; CE, cardioembolism , 0> i
1 #2: %€ ; SOE, stroke of other determined etiology , 2Ll BH #ff 55 [F] 5
TICI, Thrombolysis in Cerebral Infarction , I i 2¥.¥5 A2 IfiL 7 43 2%

R4 2R Sk A ZE 108 TR YT TS R R E I
EQINEAVSEJEBERS Logistic [=] U5 43 #r

Table 4. backward Logistic
analysis of unfavorable prognosis in patients

BAO after EVT

Multivariate regression

with acute

A5 gt b SE  Waldx® Pfi ORfi OR95%Cl
ABERS NTHSS -0.129 0.059 4.824 0.028 0.879 0.783~0.986
DWI pe-ASPECTS ~ 0.256 0.285 0.809 0.369 1.292 0.739~2.575
DWI BSS -1.056 0.344 9.422  0.002 0.348 0.177~0.683
BATMAN 0437 0213 4202 0.040 1.594 1.019~2.353
B 3.245 1.622 4.002  0.045

NIHSS, National Institutes of Health Stroke Scale, 32 [ [E 57 3 4=
WF 5% Be 26 B 3 pc - ASPECTS, Posterior Circulation Alberta
Stroke Program Early CT Score, J&i 1 ¥F Alberta i 45 i1 %] 5 1
CT ¥¥ 43 ; BSS, Brain Stem Score, Il T 3 7 ; BATMAN, Basilar
Artery on CTA, JEJiK 8 ik CTA ¥F43

F3 2MEILIE S Ik A ZE LB N IRITE TIUR S R G IS PR 1
A % Logistic [219 43 #7

Table 3. Univariate Logistic regression analysis of unfavorable
prognosis in patients with acute BAO after EVT

75 b SE Waldy’ P ORfH OR95%CI
5 0.270 0.766 0.124 0.724 1310 0.292~ 5.883
i -0.043 0.026 2741 0.098 0.958 0.911~ 1.008
oA E N ] 0.001 0.001 0.024 0.878 1.000 0.998~ 1.001
KR EMAEMNIRITIE 20,001 0.001  0.523 0469 0.999 0.998~ 1.001
i LR -0.317 0.679 0217 0.641 0.729 0.192~ 2.758
AN} 0.693 0.500 1.922 0.166 0.500 0.188~ 1.332
P Wi 0.169 0.818 0.043 0.836 1.184 0.238~ 5.888
IR A 0.113  0.593 0.037 0.848 1.120 0.351~ 3.578
TIA S M AER RS -0.045  0.650  0.005 0.945 0.956 0.267~ 3.416
W A -0.178 0.575  0.096 0.757 0.837 0271~ 2.584
el -0.662 0.555 1.423 0233 0516 0.174~ 1.531
ABEH NIHSS -0.154  0.048 10.349 0.001 0.858 0.781~ 0.942
CE® -0.351 0299 1377 0.241 0704 0391~ 1.266
SOE -1.099 0.810 1.810 0.178 0.333 0.067~ 1.652
FE R B ik o B i 92 -0.336 0.786  0.183 0.669 0.714 0.153~ 3.334
LR B Bk B P 2 0.000 0.697 0.000 1.000 1.000 0.255~ 3.919
H: 5y ik 17 € -0.203  0.797  0.065 0.799 0.816 0.171~ 3.895
DWI pe-ASPECTS 0.639 0.198 10.385 0.001 1.895 1.285~ 2.796
DWI BSS -1.025 0.282 13249 0.000 0.359 0.206~ 0.623
pe-CTA -0.315 0.201  2.453 0.117 0.730 0.492~ 1.082
BATMAN 0.348 0.139 6230 0.013 1.416 1.078~ 1.861
rt-PA # KA I 1.1430.790  2.097 0.148 3.137 0.668 ~ 14.744
rt-PA B kiR i -0.255 0.912  0.078 0.780 0.775 0.130~ 4.633
TICI 74 <0343 0279 1513 0219 0.710 0411~ 1.226
KR EME FENE 20001 0001 0.503 0478 0.999 0.997~ 1.001

TIA, transient ischemic attack, % B P i &t M %& 1E ; NIHSS, National
Institutes of Health Stroke Scale, 3¢ [ [E 37 TLAE #fF 5% P &< o it %2 CE,
cardioembolism , (0> P P2 %€ ; SOE , stroke of other determined etiology, H
il B 8 95 ] 5 pe- ASPECTS, Posterior Circulation Alberta Stroke Program
Early CT Score, Ji 1 ¥ Alberta i ¢ 1 31 % & 8] CT ¥ 7> 5 BSS, Brain
Stem Score, i T £ 43 ; pe-CTA , Posterior Circulation CTA, J5 fE¥ CTA F
4y ;s BATMAN, Basilar Artery on CTA, S Ji& 2 ik CTA ¥ 43 ; TICI,
Thrombolysis in Cerebral Infarction , A% 56 75 #: I 37 43 9%

Br & B, 2T 43 B0 R 4 1005 0 28T AN 0.63
(95%C1:0.41 ~0.84) , #£ /K DWI pe-ASPECTS ¥4 T
DB 235 )R i e T AR, S AR B R A5 SR AR AL . R
S, AT AR R 5 R S AT I T R4, A
BL—1T7 DWI pe-ASPECTS P43, 77 76 15 £ i £y, HLAE
AN o ABEIE L K Logistic [71H 40 #7 87w |, I
DWI pc-ASPECTS P73 2 2 1 JE i 2 ik A1 2 1 8 Y
BIT A BUE A R fa s &R AR Z ] & Logistic
mH 5 F2J5 , DWI pe-ASPECTS ¥ 40 I AE il j5 A R

1 T R 2K, HE I AT RE O R R B B AR v IR YT
B 3697 5 i PE AR EAS IR BT 8. Ik 7E )5 6
PRI 2 R E R pe- ASPECTS 43 P-4k A6 451 5T
A A G e s B /N R i R
A0 i A BE 5 16 PR 45 Je % BT AE OGS R mr L, A
PEAS I T kR B9 DWT BSS #4355 i PR Tl 5 19 26 &
B LTI I PR 2 SR o E R

Da Ros % "4 H 19 pe-CTA PE43 & 3 F CTA il
SE (14 J5 A8 R LA A 43, 2 DA RS 2l ik A 2 il
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B 1 ROC ML E/R, DWI pe-ASPECTS W43 4 il 28 °F 1 £ ok
0.787(95%C1:0.658 ~ 0.884, P =0.000) , DWI BSS 434 0.861
(95%C1:0.744 ~0.938, P = 0.000) , pc-CTA 43 0.634(95%CI:
0.496 ~0.757,P =0.091) , BATMAN 43 0.698(95%CI1:0.562 ~
0.813,P=0.012)

Figure 1
(AUC) of the four radiographic scoring systems for predicting
clinical prognosis. The AUC of DWI pc-ASPECTS was 0.787
(95%¢CI: 0.658-0.884, P =0.000), DWI BSS was 0.861 (95%CI:
0.744-0.938, P = 0.000), pc - CTA was 0.634 (95% CI:
0.496-0.757, P = 0.091) and BATMAN was 0.698 (95% CI:
0.562-0.813, P=0.012).

ROC analysis showed the area under the curve

RS AFRBBATED RGN T AR LA
Table 5.  Comparison of AUC of four radiographic scoring
systems

ARSI R G0 B ETHA H{E  PME
DWI pe-ASPECTS(1) 57 0.787
DWI BSS(2) 57 0.861

9.060  0.029
pe-CTA(3) 57 0.634
BATMAN(4) 57 0.698

pc - ASPECTS, Posterior Circulation Alberta Stroke Program Early
CT Score, Ji 1 1 Alberta i 4< 7 i %) 5 18] CT 3¥ 43 ; BSS, Brain
Stem Score, i T3 43 ; pc-CTA , Posterior Circulation CTA , J5 1l #f
CTA P43 s BATMAN, Basilar Artery on CTA, 5EJiE 3l ik CTA W43

RO AFGLABATEIr RGN 1B PP LE AL
Table 6. Pairwise comparison of AUC of four
radiographic scoring systems

10 4 4 E VAN Py
(1) 12) 1.612 0.245
(1) 3) 1.887 0.059
(1) €4) 1.135 0.257
(2) €3) 2.724 0.007
(2) (4) 1.834 0.067
(3) (4) 1.516 0.130

1A i B PE 2 R GE, AT TIA AR pe-CTA P4 5 2
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K(P=0.017),pc-CTA ¥4 =3 43 1 /& B i 45
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Emergency Management of Stroke(EMS)

Alberta i 25 H 320 7491 €T PE 43
Alberta Stroke Program Early CT Score( ASPECTS)

i 4 v il A IR YT 1 1A

Interventional Management of Stroke I (IMS T )
WHRTELZLGAE  capsular warning syndrome(CWS)
IR 5T entorhinal cortex(EC)
BEMLAGASH] thrombin time(TT)
BE LG )EET A prothrombin time(PT)

BRI 5V 2 M i A P B 5
European Cooperative Acute Stroke Study(ECASS)

WYL 2% 25 European Society of Cardiology(ESC)
"C-VLZEEEE AW B " C-Pittsburgh compound B("C-PIB)
VL2 & i T34 Pittsburgh Brain Stem Score(PBSS)
PR A mean transmit time(MTT)

At 1 5 5 141
Bk anterior communicating artery(ACoA)

A0 B it /87 FA] 6 S5 2k I 25+ 8 /1N P9 Solitaire FR SCAR

stroke of other determined etiology(SOE)

<IN i -

Bt 5 A RHA ST BEALA I8
Randomized Trial of Revascularization with Solitaire FR
Device versus Best Medical Therapy in the Treatment of
Acute Stroke due to Anterior Circulation Large Vessel
Occlusion Presenting within 8-Hours of Symptom Onset
(REVASCAT)

AT B 305 S A1 2 /0N e P 4 w9 I AE TN 3 0 O i 0 e R b
CT 47148 22 P38 1) 147 056 PR X 6
Endovascular Treatment for Small Core and Anterior

Circulation Proximal Occlusion with Emphasis on
Minimizing CT to Recanalization Times(ESCAPE)

BB E  mild cognitive impairment(MCI)

BR#E M 205 Ballon Occlusion Test(BOT)

£ T A area under the curve(AUC)

Hachinski 5 M. 3F4>  Hachinski Ischemic Score(HIS)

H &AM TEShEE I i3 Activities of Daily Living(ADL)
—HE AR triple stimulation technique(TST)

FIZ s Z00  upper motor neuron(UMN)

I i K it 5 45 15 18] ecarin clotting time(ECT)

ks MR % Neuropsychiatric Inventory(NPI)



