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[Abstract] Objective To explore the predictive value of intraoperative flat CT scan for intracranial
hemorrhage after mechanical thrombectomy in patients with acute anterior circulation large vessel occlusion
(AAC-LVO). Methods A total of 106 patients with AAC-LVO who underwent mechanical thrombectomy
at The Second Affiliated Hospital of Bengbu Medical University was conducted from March 2020 to June
2023. Intraoperative flat CT scan was performed among above patients to record CT values, high-density
sign and mass effect. According to whether occurred intracranial hemorrhage after surgery, those patients
were divided into intracranial hemorrhage group (n =29) and non-intracranial hemorrhage group (n = 77).
Univariate and multivariate stepwise Logistic regression analyses were used to screen the influencing factors
of intracranial hemorrhage after mechanical thrombectomy. Receiver operating characteristic (ROC) curve
was drawn to evaluate the predictive efficacy of intraoperative flat CT scan for postoperative intracranial

hemorrhage. Results Logistic regression analysis showed that hypertension was a protective factor for
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patients with AAC-LVO who did not experience intracranial hemorrhage after mechanical thrombectomy
(OR =0.340, 95%ClI: 0.123-0.941; P =0.038). A high National Institutes of Health Stroke (NIHSS) score at
admission (OR =1.068, 95%CI: 1.010-1.129; P =0.021), as well as intraoperative flat CT high-density sign
(OR=9.942, 95%CI: 2.631-37.567; P =0.001), mass effect (OR =23.564, 95%Cl: 7.266-79.421; P =0.000),
and CT value =90 HU (OR = 9.714, 95%CI: 1.982-47.605; P = 0.005) were risk factors for postoperative
intracranial hemorrhage. The ROC curve showed that the area under the curve (AUC) for intraoperative flat
CT value =290 HU, mass effect and their combined prediction of postoperative intracranial hemorrhage were
0.82 (95%CI: 0.734-0.889, P = 0.000), 0.75 (95%CI: 0.661-0.833, P = 0.000) and 0.76 (95%CI: 0.668-
0.838, P =0.000), with sensitivity were 75.86%, 58.62% and 58.62%, and specificity were 88.31%, 92.21%
and 93.51%. The predictive efficiency was highest for CT value =90 HU (¢ = 48.777, P =0.000; ¢t = 43.681,
P =0.000). Conclusions In patients with AAC-LVO undergoing mechanical thrombectomy, intraoperative

flat CT high-density sign such as CT value 2 90 HU and mass effect can predict postoperative intracranial

hemorrhage, and the predictive value of CT value =90 HU is relatively high.
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Figure 1 An 80 - year - old male patient was clinically
diagnosed with acute right middle cerebral artery occlusion.
After mechanical thrombectomy, flat CT scan was performed
immediately, which showed high-density sign in the right basal
ganglia area and the junction of the frontal lobe and insula
(core infarction area, thick arrow indicates). The CT value
was about 115 HU, indicating mass effect. The right ventricle
was compressed (thin arrow indicates, Panel la). The second
day after surgery, a follow-up CT scan showed ischemic stroke
with hemorrhagic transformation, and the bleeding range was
larger than before (Panel 1b).
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Table 1. Comparison of general information between
intracranial hemorrhage group and non - intracranial
hemorrhage group
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Table 2. The variable assignment of

Logistic [71 19 43 #7
Table 3.

Univariate Logistic regression analysis of influencing factors
for intracranial hemorrhage after mechanical thrombectomy
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Table 4. Multivariate stepwise Logistic regression
analysis  of influencing factors for intracranial
hemorrhage in patients with AAC-LVO after mechanical
thrombectomy (high - density sign of intraoperative flat
CT scan)

A b SE  Wald x> P ORfi OR95%CI
R 1L -1.079 0.520 4314 0.038 0.340 0.123~ 0.941

APBEH NIHSS  0.066 0.029  5.287 0.021 1.068 1.010~ 1.129
APFERCT 2297 0.678 11.467 0.001 9.942 2.631~37.567
w4 FEAE

R -3.344 0.897 13.890 0.000

NIHSS, National Institutes of Health Stroke Scale, 3% [E [E 7. T
HE G BE A i

B2 ARPFHRCTE >90 HU (5 AALN S — #1545
W AAC-LVO A& B IR AR J5 22 28 /U i I 19 ROC
h £k

Figure 2 ROC curve for predicting postoperative
intracranial hemorrhage in the patients with AAC-LVO
after mechanical thrombectomy based on intraoperative
flat CT value =90 HU, mass effect, and the combination
of the two.

RS AAC-LVO B HLAR IO A S5 /5P H i 4252 i 2R Y
Z N R % 1 Logistic 13 43 B (R 1 -F 4 CT i 467 85007 DL K
CTfH)

Table 5. Multivariate stepwise Logistic regression analysis of
influencing factors for intracranial hemorrhage in patients with
AAC-LVO after mechanical thrombectomy (mass effect and CT
value of intraoperative flat CT scan)

A b SE  Wald x* P ORfi OR95%CI

AR CT 5% 3.160 0.600 27.705 0.000 23.564 7.266~79.421
AT CTE 290 HU 2274 0811 7.861 0.005 9.714 1.982~47.605
RO -2274 0397 32.807 0.000

20 —CT{H>90 HU
------ i LRV
........... — S
0 I T T T N T N I T O T B |
0 40 80
100 - 4§57 1 (%)

R6 ARPFHCTIE =90 HU . (5 7 % w7 DL B — & 1% 4 % F7 ARHFAR CTEH =90 HU . /5 A2 %00 B — 35 Bk A %
AAC-LVO & HUAR O AR J5 /5 Py H i, 35000 5 B8 FL 4R (R = s)

AAC-LVO [ & MBI AR J5 /50 8 i, 79000 2% 66 114 1

AUC,area under the curve, flij 2 1 £

Table 6. Comparison of the predictive efficacy of H 45
intraoperative flat CT value > 90 HU, mass effect, and the Table 7. Pairwise comparison of the predictive efficacy
combination ) of the two for  postoperative intracrarilial of intraoperative flat CT value = 90 HU, mass effect, and
hemorrhage in patients with AAC - LVO after mechanical the combination of the two for postoperative intracranial
thrombectomy (x +5) hemorrhage in patients with AAC-LVO after mechanical
W B hT AUC F i P thrombectomy
CT{H >90 HU 0.82+0.01 2 1) T G L tfH P
o5 B A 0.75%0.01 40.693 0.000 CTE > 90 HU = 5 A7 80 48.777 0.000
e 0.76 +0.01 CT{H >90 HU : ZF Bk A 43.681 0.000
LR - RS 5.096 0.293

K&, 20l ROC 4k, 45 R Wos , R P4 CT 1A >

90 HU Ay il £k F i A4°4 0.82(95%:0.734 ~ 0.889, P =
0.000) , RN 75.86% 5 57 h 88.31% ;5 i (i sk
N i L 0.75 (95%: 0.661 ~ 0.833, P =
0.000) , R U JE b 58.62% F5 5 4 92.21% , H AR
SEAHR CTH =90 HU 1) 00 2 B = 1 o5 67 340, $#87R
AT IR A AP Al CT e %5 B2 s kL (% CT B A (5 7 &
N PRI G YT R . B A R AR R 4
715 PP A XU A v, S AT R R CT A O i
U 25 B MR AR UE A o R A CT{E > 90 HU
LR B A7 25007 B, 6 SEE 3R N e 0t /0N Al 24 4 AT

BELZGY), H 2 CT HERR AP o . 4R T A BIF 58 AR
HSE AR CT A > 90 HU BK A 5 7 2500 I A & 3% 38
AU 5 P O R AN S T RS AR CTAE
75 RO I A CTE Y > 90 HU A 06, — & 5 i
FAAE R B 38 X, 5 I 45

FS ) r%kmriﬁrh%%‘ THLAR R AR 1 2 H
o S i PAT 2 I OB . SR T I PR SR P, o I A T
5 AR BAIK Y TS R R Z B AE e H K 25 58
Fe WAR R — 0 43 £ 35 2 T R SO i 4 P am L E R
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Intensive blood pressure
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Hr 3 3 3t R & 1A RC (=)

FEE.EPMZE American Heart Association(AHA)
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American College of Medical Genetics and Genomics
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i 25 M drug-resistant epilepsy(DRE)
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Alberta Stroke Program Early CT Score( ASPECTS)
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Thrombolysis in Cerebral Infarction(TICI)

Jigi i

EWEFZEGAE  cerebral hyperperfusion syndrome(CHS)

fili SE BT MLAE parenchymal hematoma(PH)
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intraventricular hemorrhage(IVH)

European Resuscitation Council(ERC)
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European Society of Intensive Care Medicine( ESICM)
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EuroQol Five Dimensions Questionnaire( EQ-5D)
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stroke of other determined etiology (SOE)

B2 S5 54 balloon guide catheter(BGC)
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whole exome sequencing( WES)
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neurosurgical intensive care unit(NICU)
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BRL first pass effect( FPE)
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receiver operating characteristic curve(ROC i1 £k)
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elycoprotein Il b/Il a inhibitors( GPls)
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homocysteine(Hcy)

WL B AR push and fluff technique(PFT)
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cardiac embolism(CE)

endovascular treatment(EVT)
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indocyanine green angiography(ICGA )
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remote parenchymal hemorrhage(rPH)
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symptomatic intracranial hemorrhage (sICH)
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SAIE IR
REL 2 4 e M IV 12

RJa— W E A R4

intensive care unit(ICU)
subarachnoid hemorrhage(SAH)
aortic valve replacement(AVR)
vertebral artery(VA)
total motor quotient(TMQ)
obstructive sleep apnea( OSA)
last known well(LKW )

AEZYIIEYY  best medical treatment(BMT)



