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Risk factors of symptomatic intracranial hemorrhage after endovascular treatment in
patients with acute anterior circulation large vessel occlusion
Wang Ruiling®, Wang Ying?, Du Min?, Tang Rui?, Zhou Min'?

[t School of Clinical Medicine, Division of Life Sciences and Medicine, University of Sciences of
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Abstract Objective To assess the risk factors for symptomatic intracranial hemorrhage (sICH)
after endovascular therapy (EVT) in patients with acute anterior circulation large vessel occlusion.
Methods A retrospective analysis was used to analyze the clinical data of 273 AIS patients with
EVT, of which 158 were male and 115 were female; ages ranged from 33 to 94 years old [71 (59,
78) years old], and sICH occurred in 61 cases. The patients' gender, age, history of smoking and
alcohol consumption, history of illness, history of oral anticoagulant/anti-antibiotic administration,
oral anticoagulant/antiplatelet medication status, intravenous thrombolytic therapy, admission
blood pressure, hospitalization days, occlusion location, procedure duration, number of times of
thrombus retrieval, cause of stroke (TOAST classification), revascularization status (mTICI >2b),
and admission ASPECT score, admission APACHEII score, and admission NHISS score were
collected. Univariate analysis was used to compare the differences in the above indicators between
the non-SICH group and the sICH group. Multivariable Logistic regression analysis was used to
evaluate the independent factors for the occurrence of sICH after EVT. Results The results of
univariate analysis showed that mTICI = 2b, admission ASPECT score, and post-EVT sICH were
significantly negatively correlated (P<0.05), while occlusion location (ICA), admission APACHE-
Il score, admission NHISS score > 20, and admission mRS score were significantly positively
correlated with post-EVT sICH (P<0.05). The results of the multivariable Logistic regression
analysis indicated that mTICI>2b (OR = 0.314, 95%CI: 0.106-0.929) and admission ASPECT
score (OR=0.775, 95%ClI: 0.604-0.995) are protective factors for sSICH after EVT, while occlusion
location (ICA) (OR=2.047, 95% ClI: 1.033-4.054) and admission APACHE-II score (OR=1.236,
95% CI: 1.140-1.340) were risk factors for sICH after EVT. Conclusion Higher admission
APACHEII score, lower admission ASPECT score, occlusion location (ICA), and mTICI<2b are
independent risk factors for the development of sICH after EVT in patients with acute anterior

circulation large vessel occlusion.
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SPERTIEFR K ML P ZE (anterior circulation large vessel occlusion, ACLVO) & &t ik ifiy
% Z5 Hh - Cacute ischemic stroke, AIS) [ EE WA, & WNIGJT (endovascular therapy,
EVT) HEEEE BGE FE R RIGR UG, (HARJEEER MM A H 1l (symptomatic intracranial
hemorrhage, sICH) K4 ZAIEIE 4%~10%, & FBEHE ML INREBLABET BN R
L2, JpEsk, ZWFRHEN T EVT J5 sICH MITIIAEZE, AfFEIRKEE dnmig. &
o S RARSERE (R OREZE AR U FARMKRE R (e,
FRIEFREE) BSL, RTA, AR FISE RAPAE R, 0 AR fE IR R A H it — P RLE .
Ub4h, BEE EVT BRI R RIS, sICH R WT B R A8 Ak, A 28T 1 I
KRB SCHE . L, A S0 [ i & =k ACLVO B IR BERL, R EVT JG K
A SICH IS fE R R, s 2 ACLVO &3 EVT Jo i TS $2 (i AR Bdis S 5 -
1B 575
1.1 wBIBR AW T 2020 4F 12 H % 2023 4 7 H HAIR B Rl E R AR K 2 R 25—
BEBE A 273 Bl bt ACLVO . giAdriE: D Fik>18 % @ ACLVO B#: O it
177 MENERIGIT: @ IRERER % ® WA HBIRT R AEMEERERT E.
rbrde: O JEEAKMEHESES: @ ZkE: @) RIHMTEVTIEIT: @ IRKERAF
.

4N ACLVO g 273 f], HA 5 158 f5l, < 115 #l; 4FE# 33~94 %[71 (59, 78)
%o SICH 2 Wikrit: MRAEHMAEE L, BEFHRMA LA L FERe—, B
sICH: (U 3% [ [E 37 P A Hff 75 B 46 1 858 (National Institute of Health stroke scale,
NIHSS) PF4rsln>4 43: @ NIHSS WFormF i h 1 HUg =2 4: @) i HET
B FE IR R SRS AT IR @ T AL B8 b ) 5 R R
WR¥E B sICH RANEIL 9 sICH 41 (61 ) AR sICH 41 (212 6) o AHF T3k [E 7
FEARKFM RS — R B & G it (feEitS: 2023-RE-28D)
12 WITHE WA EFEE T 20247 CT 8 CTA B3 s ke I 7 PA) 28 0

fir, HEHRNEE (45 h) AHEAXESIE, S X)E R ITEIIE R HE



Ja ROR s A BAR BB AR I TR 6, (HORORATIAE 24 h WD, 7870 o Jon 8 X Jm XU
Hikat, SFMGEERERTIVENGYT. S5 MNEGERER T, KA seldinger £
ARIFAT Bk R, B NSRS 5 Ve -5 22 JOG 52 58 58 I DSA &5 . 7R M ZE L it
i B ON HURE e B R AT B o X BE BB ) 2 R B A2 (modified thrombolysis in cerebral
infarction, mTICD) $FJr y 2b & 3 73 e SCOMHU D) FFaE o 5 PRI 2RI, TIEAT BREE i
ERIEAR SBMEN . SIkNERE. BT BB RIS WIRIT 5 24 h WE &L CT.

1.3 FAERE  REBEMR. TR BTG SE B, HRBUEZ B MR 251
Bl BRRKEARIRST . AR (R ks, MZENE, BRSNSk Cintracranial carotid
artery, ICA) FlHE ICA, FARR K. B E. 2 JRE (TOAST 7025 | I FH#RE
(mTICI>2b) LA A Bt Alberta 2/ 15 H 5. H#i CT (alberta stroke program early CT,
ASPECT) 1F4r. ARt otk 518KV 24t (acute physiology and chronic health

evaluation Il, APACHE-1D 1F4r. ARt NHISS vF7- 554645
1.4 GiisEhbE N SPSS 22.0 Giit k. SR Shapiro-Wilk y2:%5 #8528 47 1IE A HEAG 56,

FEER AT R M (Q1, Qa)Fon, Al LLHB R Mann-Whitney U #5614kl
Phn (%) %oR, 4L EEBCR -y ke,  PAPFAG 20# k4R br 5 EVT JG R4 sICH IR,
FHRHZ N E logistic [FIH TS EVT J& sICH RAFIMAS G R R . Bra R8s
P<0.05 WZEHH Giit#E o
2 &R
2.1 |k ACLVO &B# EVT JERAE sICH MEBEHERRSER  BRERSWSERER,
mTICI=2b. APBi ASPECT 45 EVT JaK‘E sICH EHHKE (P<0.05) , APt
APACHE-II $F7r. ARt NHISS $#7r>20. At mRS 17355 EVT J5 &4 sICH RIEMHK
(P<0.05) , 54E ICAFIZEMLL, ICA %G SICH KA KR S (P<0.05) o BEFR.
P OB S B e FUIRPUERZ UM /MRS DL KA AR . BRI
FEFEREL FARIK., BURREL AFJRK (TOAST 7325 15 EVT 5 R4 sICH LE#
FRME. W 1.
® 1 B ACLVO B# EVT BERAE sICH FEBEZRAT [n (%), M (Q1, Q3)]
Tab.1 Univariate analysis of the occurrence of sSICH after EVT in patients with acute

ACLVO [n (%), M (Q1, Q3)]

Variables

Non-sICH group sICH group ZIly

(n=212) (n=61) value P value




Age (years) 70.0 (58.3, 78.0) 71.0 (62.0, 79.5) -1.162 0.245

Male 117 (55.2) 41 (67.2) 2.809 0.094
Smoking history 39 (18.4) 11 (18.0) 0.004 0.948
Drinking history 29 (13.7) 8(13.1) 0.013 0.910
Medical history

Previous stroke 36 (17.0) 9(14.8) 0.171 0.680

Hypertension 141 (66.5) 39 (63.9) 0.140 0.708

Diabetes mellitus 46 (21.7) 17 (27.9) 1.016 0.313

Atrial fibrillation 96(45.3) 24 (39.3) 0.678 0.410
;)gr:rl]tsanticoaguIants/antiplatelet 50 (23.6) 10 (16.4) 1.429 0.232
intravenous thrombolysis 67 (31.6) 21 (34.4) 0.173 0.678
SBP at admission (mmHg) 145.0 (131.3, 160.0)  150.0 (120.0, 160.0) -0.112 0.911
DBP at admission (mmHg) 85.0 (75.0, 95.0) 80.0 (74.0, 89.5) -1.236 0.217
mTICI > 2b 201 (94.8) 52 (85.2) 6.384 0.012
Length of stay (d) 10.0 (7.0, 14.0) 10.0 (3.0, 20.0) -0.112 0.911
Occlusion site 9.457 0.002

ICA 72 (34.0) 34 (55.7)

non-ICA 140 (66.0) 27 (44.3)
Length of surgery (min) 113.5 (90.0, 140.0) 125.0 (97.5, 150.0) -1.405 0.160
Frequency of bolus removal > 3 25 (11.8) 8(13.1) 0.078 0.780
TOAST classification 2.867 0.401

Large-artery atherosclerosis 90 (42.5) 28 (45.9)

Cardioembolism 110 (51.9) 27 (44.3)

Other determined cause 8 (3.7) 3(4.9)

Undetermined cause 4 (1.9) 3(4.9)
ASPECT score at admission 9.0(7.0,9.0) 7.0 (7.0, 8.0) -4.007 <0.001
APACHE-I1 score at admission 19.0 (16.0, 22.8) 25.0 (22.0, 28.0) -6.767 <0.001
NHISS score at admission > 20 34 (16.0) 20 (32.8) 8.375 0.004
mRS score at admission 4.0 (4.0,5.0) 5.0 (4.0,5.0) -2.468 0.014

SBP: systolic blood pressure; DBP: diastolic blood pressure; ICA: intracranial carotid artery;
MCA: middle cerebral artery; ACA: anterior cerebral artery.
2.2 2P ACLVO B3 EVT JE R sICH FZ R R Logistic BIRF R KRR
H A G R 2R AP N 2 Rl 3 Logistic [BIABE R, Z5 50K B, mTICI>2b. %N B
(ICA) . APt ASPECT ¥4+ ARt APACHE-II iF7r 5 EVT Ja k4 sICH B Mk, A
Bt NHISS ¥F4r>20. ARt mRS 435 EVT J5 KL sICH LR K (P >0.05) . JHEEAFR
RS E G, 45 AR Fafd, mTICI>2b (OR=0.314, 95%Cl: 0.106~0.929, P = 0.036) -
A& ASPECT 14> (OR=0.775, 95%Cl: 0.604~0.995, P = 0.045) A EVT J& & %L sICH f{#
PIREK, HZEME (ICA) (OR=2.047, 95%Cl: 1.033~4.054, P = 0.040) . AF¢ APACHE-II
P£4> (OR=1.236, 95%CIl: 1.140~1.340, P < 0.001) & EVT Ja k4 sICH MG xR. Wk

2.
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Tab.2 Multifactorial Logistic regression analysis of the development of sSICH after EVT in

patients with ACLVO
. Model 1 Model 2*

Variables

OR (95% CI) P value OR (95% CI) P value
NHISS score at admission >20 1.268 (0.569 - 2.827) 0.561 1.236 (0.550 - 2.776) 0.608
mRS score at admission 1.378 (0.779 - 2.438) 0.271 1.419 (0.800 - 2.517) 0.231
mTICI > 2b 0.307 (0.103 - 0.914) 0.034 0.314 (0.106 - 0.929) 0.036
ASPECT score at admission 0.768 (0.600 - 0.982) 0.036 0.775 (0.604 - 0.995) 0.045
APACHE-II score at admission 1.228 (1.136 - 1.329) <0.001 1.236 (1.140 - 1.340) <0.001
Occlusion site (ICA) 2.133(1.089-4.177)  0.027 2.047 (1.033 - 4.054)  0.040

* Model 2 adjusted for age, frequency of bolus removal.
3 Wik

EVT HHI S A VA RIIEIR KBk A 2E T 80k i 1 o )R dsEva T ik, s
N BE 2 sICHT)., e BRI, W E# sICH MR R L 16%0, T
BEINH AT BB, ATRERRAR EVT W7 ROIR IS . Bk, FIWIER EVT A
J7E R A SICH KUK M 25 5 5036 T 8 6 2 . ACHF 7 3 Jod b Uig (4 38 4 48 J 90 1) 2 1k
ACLVO E#H G R G RHEAT 2 R Logistic [71 A48T, 45 K%M, Em Ak APACHE-II
oy BURMIBE ASPECT ¥4y MIZEALE (ICA) . mTICI<2b & &M ACLVO E#
EVT J& & sICH BT fa e Rl %% .

APACHE-II PF437E fis B £ 3 (9 1 43 R0 O L 35 T 2 MG R RE T, 43 B R
. RRIGGE, PEMZE. KARMARYRANEMMEEIESRE, 458K, Ak
APACHE-II $¥73 5 sICH KA RFEMRK, B APACHE-II TE7r 2 2t ACLVO &3
EVT J& &K E sICH BB fa b R %% .

VA SCHRRIE, BORIIREZER O VEE S EVT Ja SICH AR hn 2 18] 72 78 3% e el
Bl REAEAZ S R 2 A8 H ASPECT 1F4r 7E4RI 3% CT 8 DWI _EBEAT A3, (K ASPECTS
KPR FSEAL OB, ARJEFRERE IR K. £ — Tt L ASPECT ¥4y <5
TESINUBE RS OB br e . 53— A, & APSECT 43 i th M e b ity i 2 A o
K. ARUBEFRARFH, BAKMIARE ASPECT 1142 2Pt ACLVO &3 EVT Ja k4 sICH
AT R R 2 . ABE ASPECT PR 44N 1 43 sICH KUK P 22.5%, 1X 52 FiT IR 7045

R



AHEFE SRR, REEEES (mTICI<2b) MEEHER sICH RAEMKNK, 5
mTICI<2b [ EH ML, mTICI>2b (% EVT JGR4E sICH KK 2% 41K 68.6%, X 5Bk
R T gl R — B8, B TENLH T AR S P R T B AR A KA G, AR AL
R K5 25 5y LR A e afi

SRR SRR IE S, ABIARE NHISS 7. B EEFH R S sICH KR RE M
B2 181 KRR, ABE NHISS ¥4 5 SICH &4 B E ML, sICH 41,
32.8%[1 3 \Bt NHISS 1F453>20, dE sICH A1 16.0%. M{E£F % Logistic [A1JH5 1
F, ABE NHISS ¥£4)>20 5 sICH KA XERTC Kk (P>0.05) , IXW[ g S5HF 7L ARER
AE AR E X ARMAFG K. Foh, BRFFRIEIR, 2 0 AT RS 5 BN N R 45
i mimieZE, M0 SICH HXUGAA RBUSKIATRETE, SIIRES R ZIMAFAEUAE . T
TEARF A, B Z H S sICH MR AFF TR E KiK. BEIRTE Garc B-Tornel et al?d
fImt e, BEEBUR KBS 2, BE DS RIS T sethmid, A RV KK,
(EAERURE REOH R RS OL R, B 3 ZRUMRHEE &3 90 d DhRe szt IH & T 2b
PAMPREE, X FEoR RAF A LR RE AT RAF T O B T AR bR o R X EER R A I
Mwt e, RAILS sICH RIRAERZMIC, (HAEELENIGRSIHME T, 527 LR
Mo

i LRk, BUmAINBE APACHE-II 1F7r o BURHIABE ASPECT 1¥7r. MIZEfA &

(ICA) . mTICI<2b 2 &t ACLVO &3 EVT Ja &4 sICH I fak R % . (HXF ARt
I ) NHISS ¥4 BURKEUE 2 1) ACLVO B3, EVT Ja A ZERe51 T LLE LI K AR
o SR, AN AORIBIBVER T, FEARZR, FR, K22 EE, 2B
QIZEN M ZEET 45 h, EIHEIGTRER. SFARGRINTEAEZ 0. KEAFTENE
BT AP E .
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