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ST A S B AP S I A A H i A AR R i P AR N T2 R REAR TR, SR HH Logistic M1 4087 S kU J5
¥ A AL A A 6 R 26 0y VAR SR FH A2 AR TAEAFME (receiver operator characteristic , ROC ) 2% DAk P AR 51 %57 5 fik
UM J PP AL TR AL RE . B8R 48 91 (32.9%) B il . S53F il e, H i 2 32 96 ) [ 57 T AR 9 e A 4 o
5% (NIHSS) -3 B &5 (P < 0.001) | 32 R UM B 22 (P=0.049) 3£ 4L Alberta 25 TR I H FL 1 CT (ASPECT) 34> BAK (P <
0.001) . Logistic [J7 7% , 25 NIHSS $1-43 (P=0.001) FME ASPECT#-43 (P < 0.001) 2 1 6 A (0 f iy PR 25, FABAS 50 Sy . fi P
H I XU {H =—0.535+0.130XNIHSS P43 —0.597x ASPECT $F-43, A5 R0 RS F i A+ I ) ROC. R T AR 52 505 A 55
4314 0.875.0.854 F10.837, £51% : 1 3L 2R NTHSS W43 AR 34k ASPECT 11328 i B) 7 ATS 8 Bh K ERURR: J 2 A= i 4 H 1L
G R 3R o FRUEASARY T Ay s 11 7 ALS R85 Bl IR S5 s AOURA R LS il % Ak B i SR AR A
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Development of predictive model for intracranial hemorrhage after intra - arterial
thrombectomy in patients with acute ischemic stroke in extended time window

BAO Jianying, WANG Xuemei ,CAO Yuezhou, LIU Sheng, SHI Haibin

Department of Intervention Radiology ,the First Affiliated Hospital of Nanjing Medical University , Nanjing 210029,
China

[Abstract] Objective: This study aims to analyze the risk factors of intracranial hemorrhage (IH) in patients with acute ischemic
stroke (AIS) treated with intra-arterial thrombectomy (IAT)in extended time window, and to establish the predictive model for guiding
clinical decision. Methods: From January 2018 and June 2020, clinical data of 146 AIS patients treated with IAT in extended time
window were retrospectively analyzed. Patients were divided into hemorrhage and no-hemorrhage group. Demographic, clinical and
imaging data were compared between two groups. Logistic regression (LR )analysis was applied to clarify the risk factor of IH after IAT,
and to establish the predictive model. Receiver operator characteristic curve (ROC) analysis was used to evaluate the performance of
the model for predicting TH after TAT. Results: IH occurred in 48(32.9% ) patients. Compared with no-hemorrhage group , hemorrhage
group showed higher baseline National Institute of Health stroke scale (NIHSS) (P < 0.001) , higher numbers of stent thrombectomy (P=
0.049) and lower baseline alberta stroke program early computed tomography score (ASPECTS) (P < 0.001). LR analysis indicated
that, high NIHSS (P=0.001) and low ASPECTS (P < 0.001) were risk factors of IH. The predictive model was as follows : hemorrhage
risk value ==0.535+0.130xNIHSS-0.597 X ASPECTS. The predictive model showed an area under the ROC curve, sensitivity and
specificity of 0.875,0.854 and 0.837, respectively. Conclusion: In the AIS patients in extended time window, the patients with high
baseline NIHSS and low ASPECTS were prone to IH after IAT. The predictive model can provide reference for prevention of IH and
clinical observation.

[Key words] acute ischemic stroke ; time window ; intra-arterial thrombectomy ; intracranial hemorrhage ; predictive model
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T ] S Bl il 1 ik A 7 (acute ischemic stroke,
AIS) bRl B HB AR BT, S BT AU 1Y H
g AL e Rl P i 2 2 R 2T I D )
(recombinant tissue plasminogen activator, rt-PA )7 E
FEVRTT AIS W B E 07 5, B HA ™ K% 1 I (8] 7 BR
i, X L5 P 28 ALS FUE PO 2015 4F
PIK , ZASBEALG BRI FE 45 SR 4 7R |, A Zead B e 1)
HIAE AR I A P € ALS SR v, LASl Bk HBcke: Sy 3 1Y)
ML PIRYT PTLALE R AR AR BN S il Ak 2
ALS i UK v R M Bl DK IR J 1) 32 BT R , STk
Y KN 1.9%~7.0% , 5 ALS Hil 5 N 1 2% YA
RN E AT E A AMIF ST S IR AR R B S
LA, X 3 K Ok, I 2 B I ) 77 ALS A8
A BRI 5 S i A 5 SO B AT A 22 L
e, ASBIF 5T LA Sl DK RO i 2 A s i A Ay
BOUEESR R , T ST B I [E] B3 ALS J8%5 3 ik Bk
A A HE L A SR PR R A R U A, Ol
AILS B Jok O 5 14 i PR U8 € 0 115 1l % A B 16 2 A1t
el

1 XMHMTTE

1.1 5%

[l B 43 BT 2018 4F 1 H —20204F 6 H 146 il #E
R A R R R A5 — B B e A AT B 2 1 A
PR TT B ALS AT G IR GORL . AR IE : DA b=
18 % s @I [ [& 7. T A= R 57 B Wik 4 Hp i 2% (National
Institute of Health stroke scale , NIHSS) PF43=6 4333
RN P Sl bk M1/M2 BE P 28 /s 5 N 2l Bk st ) BE A
FE s @R RIT ] 6~24 h B JG A S AR GOk 72 4%
H MBI M, 52184 S 5045 & DEFUSE 3 Il KA 5E
FrRufE™ s @A Rk T3 AL W2 43 (computed to-
mography , CT) 7 WL A P H3 1l 57 2 28 s @R H
Solitaire AB S AL ATHURE o HEBRARIE : DIEL R
Rankin 1 7 (modified Rankin scale, mRS)1F57>2 473
QAT K 5 CT tb 7 A2 B DX ek KAk v 20y ok (4 1
X35k 1/3 ; QNG IR G T . A [ BPEAF 5T O 4800
i R AT R 25— R e AR B 2 D 2 Wt (G
52019-SRFA-063) .
12 Fik
121 —f At

WOAR R I 40 AR M RR TR rh e
PER G M % AE (transient ischemic attacks, TTA) 52 . 5
B v i SEEAR B0 O S A B S A
5o WCEE AR IR R] 3B B s 1] e 2 ik 2 sk A i

P I E] T ARGE A [A) R A TR A R
2 NIHSS P43 FEZ [ BRn i Ak LA 2 /MR
A8 P ZE AL I P00 O 2 S A S ik i
FeEER R B AR PRSI 2 S AT A U S AR
R SR IR IO B2 Alberta 25 rh 3T H 51
CT (Alberta stroke program early CT score, ASPECT)
PEOT o LA PAT ZE A7 AR 4 JEORR: i k1 3 5 4 R
RN o I AP R P o R IR AR AR P e 2
(modified thrombolysis in cerebral infarction score,
mTICD AR AT AR , i85 mTICT 2b 5 3 i S
R A", 2B 2 2541 (door to puncture, DTP) i}
() 7 Sk DA R 5 30k 1 g ) 2 A g I ], B R
S [0] 52 S M B 2 ik 25 ) 21 52 B mTICT 2b 5K 3, 5
VA 92 B Y R T RS R I [a) . B2k AS-
PECT PFo3 A AT CT BB ITAL . ASPECT
PP TG I T sh i i X 104> XK, B
531057, BB KA 15
122 ARJFiRAEB A G 635 B

JITAT R R R S DK IURE J 24~48 h &2 5k it
CTVH. #7524 h WA EL , 57 B A2 45 3K 51 CTF-
1. CTFHEMER b A& R, AT DL P H il
BOESZ B A = B AR DT CT PR PR 2%,
WA TSRS B2 W A 1
1.3 “%itsaik

R HI SPSS 20.0 A BEATRLHG 0Hr o 4F A IEAS
AR T OB AR AR ifE 22 (v + 5) 7R, A ]
FOBCR IS AEAS A5 . AATA IR0 A 1 i
OB TR 2 E (DU S0 ALK [M (Pas, Prs) 13071, 410
He 5 R F Mann-Whitney U 56, THECFERLLH 43
B OWEO 2R | 4] LU ECR ] Fisher B UL AR 254G
B ROk E . KR b P < 0.05 By R4
A Logistic [81IH, L BI#A ) 1l % AL 9 fE B R R JF
HETVERIR DU TAEFEE (receiver operating
characteristic, ROC ) FHZ Il FUEARL AR /i Py H I
HALBYTINRLRE . P < 0.05 R HA G4

2 # R

WG A AIS A 146 6] . Horh 2z 57 4]
(39.0%) , EXJAERR (72.6+10.1) % . 6714](45.9%) K
FMi T B ik P 2, 79 B (54.1% ) 45 IF 35 3 ik A
3. 9511(65.1%) A I m L% .37 1911(25.3% ) &9
M 35 41 (24.0% )& 9153 8726 11 (17.8% ) & I L
I .27 1 (18.5% ) 45 I 24 v/ 8 1 2 vhofs 537 491l
(25.3%) & I W s o rp o7 FE 2k NIHSS 1532 14
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(10,18) 43, H{ur 4k [ BrbrifEfb HUAE A 1.05(1.01,
1.14) SPXFELR I MK (184.5£66.1)% 1071 Lo
H i CT V49 ASPECT W43 4 7(6,9) 4. WAL
BBt 2 2 il 6] A 89(72, 109) min, H 7 F- A S it
] 91(60, 121 )min,

29 151 (19.9% ) & 1E S KRR T 48252 T #E KIS
Feo kN HER R P AT 33411 (22.6%) . Bhfik
W 441(2.7%) o SRk B 517 A8 IO 552
PAAE N 41451 (28.1% ) o “F-YJ L ZREUE 2 k. 118 5]
(80.8% ) 34 S IHL RBP4 .

146 ] 534 v, 48 191 (32.9% ) Hy B/ P4 ifn 54
ko AR LA e g, a4 FE 2k NTHSS PF43 3 5
(P <0.001) SCHHUR IR ECE 2 (P=0.049) L ASPECT
P EAR(P < 0.001), FHL 4 (P=0.060) 15
(P=0.414) | I3 P ZEFAL (P=0.474) Al FH oz #2
(P=0.263) . B 1 T3 (P=0.722) . 3| B %= Z° il i [a]
(P=0.320) F1FA EHHE] (P=0.554) 2 3 TS24
X(F1).

Logistic [ H 73BT 7% , {5 526 NIHSS 147 (B=
0.130, OR=1.139, 95% CI: 1.054~1.230, P=0.001) Fil

K34k ASPECT #F-43 (8=-0.597, OR=0.550,95%ClI :
0.417~0.727, P < 0.001 ) 52 2 JIk B J i oA 1Y 0l
LAY RSN = v e s L R ES D I

AR 11 U1 53 B 235 R K e s PR 26 1) s [ U1 3R 4
P ALS S8 3l KRS S5 0 A i %) XU o ) A5
B f I KGR (B =—0.535+0.130 X NIHSS 3
51 =0.597xASPECT 47 o B R S5 BUAS J it N
I /) ROC i 26 T 1 A2 4 0.875 (95% CI: 0.810~
0.924) . RAKE H0.854(95%C1:0.722~0.939) 5 F
JE 4 0.837(95%C1:0.748~0.904) (€ 2)

3 3 g

3.1 AIS B F S AREAL)E AN & dn 8l L Ie B & o7

Fii P I FR R ATS BRI S B sl KBRS i 1)
FEIRIE, SARBEHE" . BEE Enomoto 55"
W FEIN Sy SRS U5 AR I ik ST s 1 1
YA o 22 RS ARIUR 76 4 1 1t 4 1 (R B, 2545140
58 RS, S BOM A B B P3G, 35 H it KUK .
{H Hassan 85" 5% & IR, S AR IO YRS 51 A H i
FEAUAAR G . AHIFIE K B, HE I 2H 7 AU B

F1 WM AFIE 28 R R 5 5 b

Table 1 Comparison of clinical data between two groups

2 HiM2H (n=48) JEH M4 (n=98) ZhnC 8 P1H
(S, X xs) 68.3+13.8 657+11.4 -2.614 0.060
LM n(%) ] 21(43.8) 36(36.7) 0.666 0.414
RHTIA S [n(%) ] 13(27.1) 14(14.3) 3.501 0.061
L Esh (%) ] 14(29.2) 21(21.4) 1.059 0.304
L S [n(%) ] 34(70.8) 61(62.2) 1.046 0.307
LI [ (%) ] 12(25.0) 14(14.3) 2.527 0.112
BEIRIE L [n (%) ] 10(20.8) 27(27.6) 0.768 0.381
WS [ (%) ] 10(20.8) 27(27.6) 0.768 0.381
NIHSS PF43[ 43, M(Pas, Prs) ] 19(15,24) 12(9,15) -6.302 <0.001
IR FrRbrifE ik UE [ M (Pas, Prs) | 1.08(1.01,1.18) 1.05(1.01,1.13) -0.851 0.395
FELR 1/ (X10° /L%  5) 192.6 + 65.7 180.5 + 63.8 -1.070 0.286
AP ZEFBA [0 (%) ] 0.514 0.474
KISl ik 20(41.7) 47(48.0)
BTN B ik 28(58.3) 51(52.0)
ke [n(%) ] 7(14.6) 22(22.4) 1.252 0.263
R4 [n(%) ] 38(79.2) 80(81.6) 0.126 0.722
KNS B 0 (%) ] 10(20.8) 23(23.5) 0.128 0.721
kN (n(%) ] 2(4.2) 2(2.0) 0.546 0.460
1M AE TR 8 S [ (%) ] 13(27.1) 28(28.6) 0.035 0.851
BRI EL IR, M (Pos, Prs) | 2(1,3) 1(1,2) -4.627 0.049
Fpe 2= RIS E] [ min, M(Ps, Prs) ] 90(69,105) 89(74,111) -0.994 0.320
FAR BB [min, M(Pas, Pss) ] 97(60,125) 89(60,120) -0.592 0.554
ASPECTPF43[ 53, M(Pss, Prs) ] 6(4,7) 8(7,9) -6.563 <0.001
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Figure 1 Images of one AIS patient with intracranial hemorrhage after intra-arterial thrombectomy
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Figure 2 ROC curve of the model in predicting intracra-

nial hemorrhage in AIS patients

TR A (2 W ws. 1IR) (HZ H R 3 R4 7R 5L
BRI YB3 i N S IR e R R 26 . NTHSS 7
I3 TEAR ATS FEE M D RE B G RE I fe i FHAS A o
NIHSS 8 i, AEAEH 3 A7 7 T PN K I 48 A €, fke 1 3
Pl AR B S ™ B, B SCHRRAE , NTHSS 343 J2:
AIS B J5 & A K AR I AR ) fE B IR T AR iE
FE T, H LA 2k NTHSS P-4 3 T i 4H (19 43
vs. 1247) , SEEASCHERAHAT . ASPECT PF-43J2& S It

AILS FEE ik B 1 3 B A 6 B, 3P0 BB 78 Sk 1t
FlH K . BEFE Raychev 5% & BLILLE ASPECT P43
550 HE I A XU T A5G o A BIESE b i 2H
ASPECT PP FAE H ML 4H (6 53 ws. 843) , W AS-
PECT V-4 [ W (4 JEZE A SE AR B 52 1) AIS AR i
M EE R
3.2 AIS B F S IRFALG PR o TREREA 38 5

i3 Logistic [H1H 4387 , ASBF5¢ A& Bl sy NITHSS 1
53 AR ASPECT 35342 3l KOS 5 it 4 3 1L 2% A 1
FERE P Z o AR L 2s SR PR 2 114 e 1m1 0H 2R 4,
ASBIFTEAE Y ALS FE A Sl KBRS 5 T PR 3 0L ) XU
U ABE G0 ¢ A i XU B =—0.535+0.130%
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A ARy i, MR A [0 05 R B AT X A PR 3R
TR AR, BB A B X0 P 1 0000 ALS A8 5 A= Ft A o 1
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