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Analysis of common adverse events and prognosis of endovascular treatment for acute ischemic stroke
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[ Abstract] Objective To explore the incidence and causes of common adverse events of acute ischemic stroke
patients during and after endovascular treatment, and to analyze their effects on prognosis. Methods A total of 513
consecutive patients with acute ischemic stroke, who received endovascular treatment in our hospital from Sep. 2013 to May
2018, were included retrospectively. The patients with 1 or more adverse events (7 =230) were included in study group, and
those without adverse events (n=283) were included in control group. The incidence and etiology of adverse events were
analyzed in both groups. The baseline data, successful recanalization rate, good prognosis rate and mortality in the two groups
were compared and analyzed. The relationship between adverse events and clinical prognosis was explored by multivariate
logistic regression analysis. Results The total incidence of adverse events was 44.8% (230/513), including intracranial
hemorrhage (22.0%, 113 cases), symptomatic intracranial hemorrhage (9.6%, 49 cases), progressive ischemic stroke (23.4%,
120 cases), new territory embolism (6.2%, 32 cases), arterial dissection (1.4%, 7 cases), stent thrombosis (1.9%, 10 cases),

reocclusion (4.5%, 23 cases) and so on. Reperfusion injury, futile reperfusion, mechanical injury (caused by stent, catheter or
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wire) and drugs were responsible for the development of the adverse events. Compared with the control group, the age and
the pre-procedural score of National Institutes of Health stroke scale (NIHSS) were significantly higher (1=2.298, P<<0.05,
and Z=34.378, P<<0.01), and the proportion of males and the pre-procedural score of American Society of Interventional and
Therapeutic Neuroradiology/Society of Interventional Radiology scale (ASITN/SIRs) were significantly lower (x'=9.614,
P<<0.01, and Z=13.311, P<<0.01) in the study group. Although more passes were significantly performed to achieve
successful recanalization in the study group compared with the control group (Z=22.677, P<<0.05), the rates of successful
recanalization (modified thrombolysis in cerebral infarction graded 2b/3) and good prognosis (modified Rankin scale scored
0-2) 90 d after operation were significantly lower in the study group (¥*=19.903 and 180.191, both P<<0.01), but with a
significantly higher mortality 90 d after operation (y°=52.818, P<<0.01). The results of the multivariate logistic regression
analysis indicated that symptomatic intracranial hemorrhage and progressive ischemic stroke were independent risk factors of
poor prognosis of acute ischemic stroke patients after endovascular treatment (both #<<0.01). Conclusion Adverse events of

acute ischemic stroke patients during and after endovascular treatment can affect the 90-d prognosis. Symptomatic intracranial

hemorrhage and progressive ischemic stroke are independent predictors of poor prognosis.

[ Key words| ischemic stroke; endovascular treatment; adverse events; prognosis; symptomatic intracranial

hemorrhage; progressive ischemic stroke
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Tab 1 Causes of intra- and post-procedural adverse events in 513 acute ischemic stroke patients

receiving endovascular treatment

n

Adverse event Reperfusion (:Sauts:et:i ch?rtilf:lrl_s:g replz:lrlg:ion Drug-related rgé;ﬁ?;:tsgﬁa Others
ICHN=113 89 13 9 0 2 0 0
sICH N=49 39 5 0 0 0 0
No relief of symptoms within 24 h N=35 0 0 0 35 0 0 0
Progressive ischemic stroke N=120 49 13 47 0 11 0
New territory embolism N=32 0 19 8 5 0 0
Artery dissection N=7 0 5 2 0 0 0
Thrombolysis in stent N=10 0 0 0 8 0 2
Re-occlusion N=23 0 1 0 0 6 16
Mortality N=66 17 3 1 32 0 4 9

*: Successful recanalization was defined as mTICI grade reaching 2b/3. ICH: Intracranial hemorrhage; sICH: Symptomatic

intracranial hemorrhage; mTICI: Modified thrombolysis in cerebral infarction.
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Tab 2 Comparison of baseline characteristics of acute ischemic stroke patients receiving endovascular treatment

in acute stroke treatment, TOAST ) 43 %l K &) Jik
ORERE AL TR A8 5 o5 LI X R AL (/=4.587, P<
0.05) , HARAIEE R TRGTF L (P¥>
0.05) ; PIHERIKIAR2ER TG EE L (P>
0.05) . Wz 2.

between two groups

Characteristic Control group N=283 Study group N=230 Statistic P value
Male, n (%) 194 (68.6) 133 (57.8) 71 =9.614 0.002
Agelyear, Xt 66.0+12.5 68.0+12.4 1=2.298 0.022
Pre-procedure NIHSS score, M (Q,, O,) 14 (8, 20) 20 (14, 23) Z=34.378 <0.01
IVT, n (%) 82 (29.0) 73 (31.7) 7 =0.460 0.498
Pre-procedure ASITN/SIRs score, M (QO,, Op) 2(1,3) 2(1,2) Z=13.311 <<0.01
TOAST classification, 7 (%)
LAA 104 (36.7) 64 (27.8) 7 =4.587 0.032
CE 150 (53.0) 132 (57.4) 2 =0.987 0.321
ODE 12 (4.2) 15 (6.5) 21 =1.325 0.250
UDE 17 (6.0) 21 (9.1) 2 =1.805 0.179

Control group: The patients had no intra- or post-procedural adverse events; Study group: The patients had 1 or more
intra- and post-procedural adverse events. NIHSS: National Institutes of Health stroke scale; IVT: Intravenous thrombolysis;
ASITN/SIRs: American Society of Interventional and Therapeutic Neuroradiology/Society of Interventional Radiology scale; TOAST:
Trial of Org 10172 in acute stroke treatment; LAA: Large-artery atherosclerosis; CE: Cardio-embolism; ODE: Other determined

etiology; UDE: Undetermined etiology; M (Q,, O,): Median (lower quartile, upper quartile).

23 WmAEFREEATA DIRAEE MEN
YRYT G I R FRE (mTICI 2b/3 2% ) K H 88.3%
(203/230) , KT XTHRZH [98.2% (278/283) , )=
19.903, P<<0.01] . FszdilUeRECh 2 (1, 3) X,
Z TR 2 (1, 2) IR (Z=22.677, P<0.01) ;

P 202 2R A RS S HE . e I 4E A A (]
R THGEIFE L (PH1>0.05) . BEVZEHE B,
5SS 90 d IS R A4F ( mRS P43 0~2 43 )

ZALT X4 (,=180.191, P<<0.01) , ARJ590d
PR HER = TR IRZH( *=52.818,P<<0.01 ), WLFE3.

®3 WAV MR D EE NE NG REZRHLR

Tab 3 Comparison of post-procedure indicators of acute ischemic stroke patients receiving endovascular treatment

between two groups

Indicator Control group N=283 Study group N=230 Statistic P value
Successful recanalization’, n (%) 278 (98.2) 203 (88.3) £ =19.903 <0.01
Number of thrombectomy, M (Q,, O,) 2(1,2) 2(1,3) Z=22.677 <0.01
Emergency stenting, 7 (%) 70 (24.7) 41 (17.8) £=3.572 0.059
Onset to recanalization time/min, M (Q,, Oy) 318.0 (240.0, 450.5) 353.5(261.8, 470.0) Z=2.371 0.124
mRS score 0-2 90 d after procedure, n (%) 239 (84.5) 59 (25.7) 2 =180.191 <0.01
Mortality within 90 d after procedure, n (%) 9(3.2) 59 (25.7) 1 =52.818 <0.01

Control group: The patients had no intra- or post-procedural adverse events; Study group: The patients had 1 or more intra- and

post-procedural adverse events. *: Successful recanalization was defined as mTICI grade reaching 2b/3. mRS: Modified Rankin scale;

mTICI: Modified thrombolysis in cerebral infarction; M (Q,, O,): Median (lower quartile, upper quartile).
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Tab 4 Multivariate logistic regression analysis for effect of adverse events on prognosis of acute ischemic stroke

patients receiving endovascular treatment

Adverse event Wald value OR (95% CI) P value
sICH 27.679 27.383 (7.979, 93.975) <0.01
Progressive ischemic stroke 98.712 30.718 (15.630, 60.368) <0.01
Artery dissection 0.210 1.234(0.159, 9.602) 0.841
Re-occlusion 1.650 2.371(0.635, 8.851) 0.199
Thrombolysis in stent 0.689 2.303 (0.321, 16.499) 0.406
New territory embolism 0.091 1.264 (0.277,5.777) 0.762

sICH: Symptomatic intracranial hemorrhage; OR: Odds ratio; CI: Confidence interval.
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