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Abstract 

Background and Purpose 

Intracranial atherosclerosis (ICAS) is an important cause of large vessel occlusion 

(LVO) and poses unique challenges for emergent endovascular thrombectomy. The 

risk factor profile and therapeutic outcomes of patients with ICAS-related occlusions 

(ICAS-O) are unclear. We performed a systematic review and meta-analysis of studies 

reporting the clinical features and thrombectomy outcomes of LVO stroke secondary 

to underlying ICAS (ICAS-O) versus those of other etiologies (non-ICAS-O). 

 

Methods 

A literature search on thrombectomy for ICAS-O was performed. Random-effect 

meta-analysis was used to analyze the prevalence of stroke risk factors and outcomes 

of thrombectomy between ICAS-O and non-ICAS-O groups.  

 

Results 

A total of 1967 patients (496 ICAS-O and 1471 non-ICAS-O) were included. The 

ICAS-O group had significantly higher prevalence of hypertension (OR 1.46, 95% CI, 

1.10-1.93), diabetes mellitus (OR 1.68, 95% CI, 1.29-2.20), dyslipidemia (OR 1.94, 

95% CI, 1.04-3.62), smoking history (OR 2.11, 95% CI, 1.40-3.17), but less atrial 

fibrillation (OR 0.20, 95% CI, 0.13-0.31) than the non-ICAS-O group. 

Regarding thrombectomy outcomes, ICAS-O had higher intraprocedural reocclusion 

rate (OR 23.7, 95% CI, 6.96-80.7), need for rescue balloon angioplasty (OR 9.49, 

95% CI, 4.11-21.9), rescue intracranial stenting (OR 14.9, 95% CI, 7.64-29.2) and 

longer puncture-to-reperfusion time (80.8 vs 55.5 minutes, mean difference 21.3, 95% 

CI, 11.3-31.3). There was no statistical difference in the rate of final recanalization 

(mTICI2b/3) (OR 0.67, 95% CI, 0.36-1.27), symptomatic intracerebral hemorrhage 



(OR 0.79, 95% CI, 0.50-1.24), good functional outcome (mRS 0-2) (OR 1.16, 95% 

CI, 0.85-1.58) and mortality (OR 0.94, 95% CI, 0.64-1.39) between ICAS-O and non-

ICAS-O.  

 

Conclusions 

 Patients with ICAS-O display a unique risk factor profile and technical 

challenges for endovascular reperfusion therapy. Intraprocedural re-occlusion occurs 

in one-third of ICAS-O patients. Intraarterial glycoprotein IIb/IIIa inhibitors infusion, 

balloon angioplasty and intracranial stenting may be viable rescue treatment to 

achieve revascularization, resulting in comparable outcomes to non-ICAS-O. 

  



 

Introduction 

 Endovascular thrombectomy has become the standard of care for acute stroke 

due to large vessel occlusion (LVO).1 Most LVOs are secondary to emboli of cardiac 

or carotid origin, and current techniques of stent-retriever and aspiration 

thrombectomy are highly effective in removing these emboli. On the other hand, these 

techniques are less efficacious in LVOs with underlying intracranial atherosclerosis 

(ICAS).2, 3 Intraprocedural re-occlusion has been commonly reported and rescue 

treatment with intra-arterial thrombolysis, balloon angioplasty or stenting may be 

required for successful revascularization.4 In addition, patients with ICAS-related 

occlusions (ICAS-O) demonstrate different risk factor profiles and unclear therapeutic 

outcomes. To understand the clinical features and thrombectomy outcomes of ICAS-

O, we performed a systematic review and meta-analysis of studies comparing ICAS-O 

and non-ICAS-O treated with endovascular thrombectomy.  

 

Methods 
 
 The data that support the findings of this study are available from the 
corresponding author upon reasonable request. 
 

Literature Search Strategy and Study Selection 

 A systematic search in the English literature with Ovid Medline, Pubmed, and 

Embase from January 2010 to December 2018 was performed. The following terms 

and their combinations were used as keywords or MeSH terms: intracranial 

atherosclerosis, stenosis, stenting, angioplasty, mechanical thrombectomy, 

endovascular and stroke. We also manually searched the reference lists of the 18 

relevant articles to identify additional studies reporting on the clinical features and 

thrombectomy outcome of ICAS-O that were not included in the initial literature 



search. 

 The identified studies were then evaluated with the following inclusion criteria: 

(1) studies comparing clinical features and risk factors of ICAS-O and non-ICAS-O; 

(2) studies reporting separately the thrombectomy and clinical outcomes in ICAS-O 

and non-ICAS-O groups. The exclusion criteria were: (1) non-comparative studies 

reporting outcomes only on ICAS-O without a control group of non-ICAS-O, (2) case 

reports or studies with less than 5 patients in the ICAS-O group, (3) studies that 

reported ICAS treatment in a subacute, non-emergent setting. Both randomized and 

observational studies were included. This meta-analysis was performed according to 

the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 

guidelines. As this is a meta-analysis of published studies, formal approval by an 

ethics committee was not required. 

 

Risk of bias assessment 

The risk of bias of the included papers was assessed by two independent readers 

with the Newcastle Ottawa scale for cohort studies.5 The scale assesses the selection, 

comparability, and ascertainment of outcomes of the study groups, with a higher score 

indicating lower risk of bias. Studies that used well-defined selection criteria, with 

comparable baseline stroke severity, clearly defined diagnostic criteria for ICAS-O, 

and those that had independent assessment of clinical and technical outcomes are 

considered to have a low risk of bias.  

 

Outcome variables 

 Patients were divided into ICAS-O and non-ICAS-O groups. For the purpose of 

this study, patients were considered ICAS-O if they fulfilled the diagnosis criteria 

adopted by the authors of the respective paper. Patients with LVO who received 



thrombectomy in the same study period and not diagnosed as ICAS-O were 

considered non-ICAS-O.  

 The primary outcome was the rate of successful reperfusion, defined by a final 

modified Thrombolysis in Cerebral Infarction (mTICI) score of 2b/3. Secondary 

outcomes include: good functional outcome defined as modified Rankin Scale (mRS) 

0-2 at 90 days, 90-day mortality, symptomatic intracererbal hemorrhage, baseline 

demographics and prevalence of cerebrovascular risk factors. Other technical 

outcomes studied include: intraprocedural re-occlusion, need for rescue endovascular 

treatment with balloon angioplasty or stent, the time from groin puncture to 

reperfusion, and time from symptom onset to reperfusion.  

 

Statistical analysis 

 We extracted from each study a 2x2 table for binary outcomes and the mean 

group sample size and a variability measure for continuous outcomes. The pooled 

outcomes were meta-analyzed using a random-effects model.6 Heterogeneity of the 

studies not attributable to chance was quantified with the I2 statistic.7 The 95% 

confidence intervals (CI) of the odds ratio (OR) for binary outcomes and weighted 

mean difference for continuous outcomes were reported. Outcomes with median and 

interquartile range were converted to a mean and standard deviation value based on 

the assumption of a lognormal distribution of the original measure. 

 Sensitivity analyses were performed by studying the comparative outcomes 

including only those studies that include predominantly (>85%) anterior circulation 

thrombectomy. Meta-analysis and statistical analysis was performed with OpenMeta-

Analyst.8  

 

Results 



 

Literature search 

 The initial literature search yielded 125 articles. The titles and abstracts of these 

were read and 101 papers were excluded for irrelevance. Of the remaining 24 papers, 

4 were excluded for being case reports or conference abstracts and 2 were excluded 

for being review or editorial articles. After review, 5 studies were excluded for not 

reporting separately outcomes of ICAS-O, and 2 papers were excluded for 

overlapping patient population. In total, 11 eligible studies were included for meta-

analysis.9-19 The PRISMA flow diagram is provided in Figure 1.  

 

Study characteristics and the proportion of ICAS-O 

A total of 1967 patients (496 ICAS-O and 1471 non-ICAS-O) in the 10 

retrospective and 1 prospective observational studies were included. Ten studies were 

carried out in Asia (6 in Korea, 3 in China, 1 in Hong Kong), and 1 in the USA. Five 

studies reported on predominantly anterior circulation thrombectomy (>85%),9, 12-14, 16 

and three reported exclusively on posterior circulation thrombectomy10, 11, 15. ICAS-O 

accounted for 27.7% (95%CI 18.7%-36.7%) of all thrombectomies for LVO stroke. 

Five of the studies had low risk of bias, and six had moderate risk of bias. The 

included studies are summarized in Table 1. 

 

Patient characteristics and risk factors 

 Comparing ICAS-O and non-ICAS-O groups, there was statistically significant 

differences in the age (63.7 vs 67.2, mean difference -3.2, 95% CI, -4.68 to -1.67) and 

proportion of male patients (70.4% vs 51.8%, OR 1.84, 95% CI, 1.45-2.34).  

The ICAS-O patients had significantly more hypertension (71.4% vs 63.1%, OR 

1.46, 95% CI, 1.10-1.93), diabetes mellitus (31.9% vs 22.5%, OR 1.68, 95% CI, 1.29-



2.20), dyslipidemia (36.0% vs 28.6%, OR 1.94, 95% CI, 1.04-3.62), and smoking 

history (44.6% vs 21.8%, OR 2.11, 95% CI, 1.40-3.17), but less atrial fibrillation 

(16.4% vs 54.1%, OR 0.20, 95% CI, 0.13-0.31) and a lower National Institute of 

Health Stroke Scale score at presentation (14.5 vs 17.0, mean difference -2.23, 95% 

CI, -2.98 to -1.48). There was no difference in the prevalence of coronary artery 

disease (CAD), the location of occlusion, or the use of intravenous thromboysis. 

(Table 2) 

 

Thrombectomy and clinical outcomes 

The ICAS-O group had significantly higher intraprocedural reocclusion rate 

(36.9% vs 2.7%, OR 23.7, 95% CI, 6.96-80.7), need for rescue balloon angioplasty 

(9.0% vs 1.3%, OR 9.49, 95% CI, 4.11-21.9), and rescue intracranial stenting (37.8% 

vs 2.6%, OR 14.9, 95% CI, 7.64-29.16). The puncture-to-reperfusion time (80.8 vs 

55.5 minutes, mean difference 21.3, 95% CI, 11.3-31.3) and onset-to-reperfusion time 

(401.5 vs 333.4 minutes, mean difference 56.4, 95% CI, 18.7-94.1) were also longer 

in the ICAS-O cohort.  

There was no difference in the rate of final recanalization (TICI2b/3) and in the 

rate of symptomatic intracerebral hemorrhage between ICAS-O and non-ICAS-O. 

There was also no significant difference in the functional outcome (mRS0-2) and in 

the mortality rate at 90 days between groups. These results are summarized in Figure 

2 and Table 3. 

 

Study heterogeneity 

 There was low heterogeneity (I2 <50%) for the following outcomes: proportion 

of male patients (I2 =2.8%), hypertension (I2 =21.3%), diabetes mellitus (I2 =13%), 

atrial fibrillation (I2 =48.6%), coronary heart disease (I2 =49.1%), age (I2 =25.4%), 



baseline NIHSS (I2 =20.4%), need for rescue balloon angioplasty (I2 =0%), need for 

rescue intracranial stenting (I2 =36.3%), symptomatic intracranial hemorrhage rate (I2 

=0%), functional outcome (mRS 0-2) at 3 months (I2 =44%) and mortality rate (I2 

=4.4%). There was moderate substantial heterogeneity (I2 >50%) for the following 

outcomes: dyslipidemia (I2 =69.5%), smoking (I2 =58.6%), occlusion location (I2 

=58.3%), use of intravenous thrombolysis (I2 =51.7%), intraprocedural re-occlusion 

(I2 =78.2%), final rate of TICI2b/3 (I2 =68.1%), puncture-to-reperfusion time 

(I2=78.4%) and onset-to-reperfusion time (I2 =53%). 

 

Sensitivity analysis 

 Because of the notion that anterior and posterior circulation ICAS-O may have 

different prognosis, we performed a subgroup analysis to determine whether the 

outcomes were different in anterior circulation versus posterior circulation ICAS-O. 

In the 5 studies that include predominantly (>85%) anterior circulation ICAS-O, there 

was no statistically significant difference in final mTICI2b/3 rate (OR: 0.76; 95%CI, 

0.52-1.11) and good functional outcome (mRS0-2) at 90 days (OR: 1.12; 95%CI, 

0.74-1.69) between groups. In the 3 studies that exclusively include posterior 

circulation ICAS-O, there was also no statistically significant difference in final 

TICI2b/3 rate (OR: 0.47; 95%CI, 0.08-2.78) and good functional outcome (mRS0-2) 

at 90 days (OR: 0.99; 95%CI, 0.58-1.68) 

 

Discussion 

 Intracranial atherosclerosis is an important cause of LVO stroke which poses 

unique challenges to endovascular thrombectomy. While it is more prevalent in Asia, 

it can affect patients of any ethnicity, and is also often found in the black and Hispanic 

populations.20 The literature on endovascular thrombectomy in ICAS-O is mainly 



comprised of Asian studies, and our review suggests that ICAS-O accounts for up to a 

quarter of the LVO stroke burden in Asia. The exact proportion of ICAS-O in non-

Asian populations has not been systematically studied but is likely lower, accounting 

for 5.5% and 8.3% of LVOs in single-center cohort studies from France and the USA, 

respectively.17, 21 This disparity is likely due to the different risk factor profiles of 

patients with ICAS-O and non-ICAS-O, as highlighted by the current study. 

 Compared with LVOs of other etiologies, ICAS-O patients are more likely men 

and of a younger age. The prevalence of hypertension, diabetes mellitus, dyslipidemia 

and smoking is also higher compared with non-ICAS-O patients. This coincides with 

the different distribution and prevalence of cardiovascular risk factors between Asian 

and Caucasian populations demonstrated in the Global Burden of Disease study22. In 

particular, the prevalence of atrial fibrillation, a major culprit of LVO stroke, is lower 

in Asian populations when compared with other ethnicities.23 It was estimated that 8% 

of the white elderly population has atrial fibrillation, while the prevalence is only 

3.9% in the elderly population of Asian origin.24 There was no difference in the 

coronary artery disease prevalence observed between ICAS-O and non-ICAS-O 

group, which could be due to under-diagnosis of asymptomatic CAD in these patients. 

Hoshino et al., systematically studied a cohort of ischemic stroke patients with no 

prior history of CAD with CT coronary angiogram, and identified asymptomatic CAD 

in 37.5% of patients.25 Similar results were found by Wu et al., in a Taiwanese 

population.26 In addition, ICAD in at least the Chinese population does not appear to 

be associated with the typical risk factors for CAD such as hypertension, DM and 

hyperlipidemia.27 Knowledge and understanding of this unique risk factor profile is 

important for the clinician to consider the possibility of an underlying ICAS lesion 

when performing emergent thrombectomy for patients in this ethnic group. 

 There are both diagnostic and therapeutic challenges in the management of 



ICAS-O. Currently, there is no reliable way to diagnose an ICAS-O using 

preoperative imaging in the setting of an acute LVO stroke.4 Various imaging 

predictors had been suggested to be associated with ICAS-O, including the degree of 

calcification of the intracranial carotid arteries on CT, clot burden as assessed by 

gradient-echo MRI, and the pattern of ischemic lesions on MRI.16, 28 While these 

factors may suggest an underlying ICAS, they are by no means definitive and may be 

present in other causes of arterial occlusion such as a fibrous embolus. In the absence 

of universally accepted diagnostic criteria, most centers consider an occlusion to be 

due to underlying ICAS when there is (1) residual stenosis of 50% or more after 

initial thrombectomy, or (2) intraprocedural restenosis or re-occlusion, or (3) evidence 

of hypoperfusion in territories downstream to the stenosis; and (4) other differential 

diagnosis such as vasospasm or vessel dissection have been ruled out. This is typically 

established by repeating the angiogram 10-20 minutes after a successful 

thrombectomy attempt. The inter-rater reliability using these criteria appeared to be 

good with a Kappa-value up to 0.9 in a Korean study9, and similar criteria is adopted 

by most of the included papers in this review. 

 The major therapeutic difficulty of ICAS-O is the tendency of intra-procedural 

re-occlusion, which occurred in over one-third of patients compared with only 2.7% 

in the non-ICAS-O group. Previous autopsy studies on post-thrombectomy patients 

with underlying ICAS showed histological evidence of fibrous cap disruption, intra-

plaque hemorrhage, and sub-intimal dissection of the involved vessel segment, which 

presumably led to early re-occlusion of the recanalized vessel.29, 30 It is important and 

reassuring to note that endovascular rescue therapy with balloon angioplasty, local 

infusion of glycoprotein IIb/IIIa inhibitors, and ultimately stent deployment (or 

detachment of a stent-retriever) was successful in revascularizing the cerebral 

circulation in most cases. Indeed, despite the longer puncture-to-reperfusion time in 



the ICAS-O cohort, there was no difference in the rate of final TICI 2b/3 

revascularization as well as good functional outcome between the two groups. 

 The optimal rescue therapy in case of early re-occlusion in ICAS-O remains 

unclear and different first line therapies were used. Among the studies included in this 

review, intra-arterial infusion of glycoprotein IIb/IIIa inhibitors such as Tirofiban or 

Abxicimab via the distal access catheter or the microcatheter was commonly 

employed as the first-line therapy or as an adjunct to intracranial angioplasty/ 

stenting, although detailed information regarding the dosage and duration was not 

available for analysis. Emergent intracranial stenting was necessary in one-third of the 

ICAS-O patients, and another 9% received balloon angioplasty without stenting. Kang 

et al., compared the outcomes of emergent angioplasty versus intraarterial 

glycoprotein IIb/IIIa inhibitor infusion in a recent two-center prospective study of 140 

patients.31 They showed that both approaches achieved a high revascularization rate of 

95% with no difference in functional outcome and mortality. Additionally, the 

parenchymal and subarachnoid hemorrhage rate was non-significantly higher in the 

center which primarily used rescue balloon angioplasty and stenting, although most of 

these hemorrhage were asymptomatic.31 Further comparative studies are needed to 

delineate the safety profile and efficacy of these endovascular rescue approaches. 

Intracranial stenting and angioplasty for ICAS in acutely symptomatic patients 

with stroke is controversial due to the high complication rate demonstrated in 

previous randomized trials.32, 33 Although the recent WEAVE trial showed a low 

periprocedural complication rate if intracranial stenting was performed 8 days or more 

from the last stroke, stenting during emergent thrombectomy as a rescue procedure 

may carry a higher risk.34 Similarly, intensive antiplatelet therapy after acute cerebral 

ischemia may increase the hemorrhagic risk.35 Nevertheless, the risk-benefit profile 

has to be reconsidered in the context of LVO stroke with an underlying ICAS lesion 



that has a high re-occlusion rate, as the degree of reperfusion is a strong predictor of 

functional outcome.36 This is supported by a recent study by Baracchini et al., that 

showed ICAS patients who received urgent intracranial stenting to rescue a failed 

LVO thrombectomy had superior functional outcome and survival than those whose 

artery was left occluded.37 Likewise, the present meta-analysis shows that a high 

revascularization rate in ICAS-O can be achieved with judicious use of rescue 

endovascular therapies and that complication rates were not increased. Indeed, as 

shown in Table 3, there was no significant difference in the symptomatic hemorrhage 

rate between the ICAS-O group and non-ICAS-O group, and the rate of functional 

independence or mortality were similar. There is at present no consensus regarding 

the anti-platelet management in the acute phase after rescue strategies such as stenting 

and angioplasty. In the authors’ center, a CT scan is routinely performed immediately 

to exclude intracranial hemorrhage after rescue stenting, and intravenous glycoprotein 

IIb/IIIa inhibitor infusion is commenced. This is then switched to standard oral anti-

platelet agents after 24 hours if no major hemorrhagic transformation occurs.  

This study has limitations. First, most of the included studies were performed in 

Asia, and the outcomes and clinical profile of Western ICAS-O patients may be 

different. A recent case series of rescue stent angioplasty in LVO patients with early 

re-occlusion in Germany found less favourable outcomes and a higher rate of 

symptomatic intracranial hemorrhage was found.38 It is possible that the collateral 

perfusion status of ICAS-O patients may be different and contributed to the favorable 

clinical outcome despite the longer revascularization time. However, the lack of 

collateral status data in the included papers precludes detail analysis of this factor. The 

heterogeneity of thrombectomy techniques and rescue therapeutic approaches 

preclude detail comparison. Finally, the long term outcomes of re-stenosis or recurrent 

strokes after thrombectomy in the ICAS group were not reported in most of the 



studies included. 

 

Conclusion: 

 ICAS-O is an important and challenging entity and can account for up to a 

quarter of LVO strokes receiving endovascular treatment. Patients with ICAS-O 

display a unique risk factor profile compared to non-ICAS-O. There are technical 

difficulties in endovascular thrombectomy of ICAS-O as evidenced by the longer 

puncture-to-reperfusion time and high intraprocedural re-occlusion rate. Although the 

optimal rescue treatment remains to be defined, successful revascularization may be 

achieved by intraarterial glycoprotein IIb/IIIa inhibitors infusion, balloon angioplasty, 

or intracranial stenting. The final successful reperfusion, favourable functional 

outcome and mortality rates were comparable between ICAS-O and non-ICAS-O. 
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Figure legends: 

Figure 1: Literature search flowchart. 

Figure 2: Forest plot of meta-analysis results: a) Final successful reperfusion mTICI 

2b/3, b) rate of symptomatic intracranial hemorrhage after endovascular therapy, c) 

good functional outcome mRS 0-2 at 90 days, and d) mortality rate at 90 days.  



Table 1. Patient population and study design of included papers. 

ICAS-O, Intracranial atherosclerosis related occlusion; NOS, Newcastle Ottawa Scale; LVO, Large 

vessel occlusion 

  

Author Year 

No. of 

ICAS-

O 

No. of 

Non- 

ICAS-O 

% of 

ICAS-O 

among all 

LVO 

Population 

% of 

anterior 

circulation 

Study design 

Risk 

of 

bias 

(NOS) 

Kang et 

al.13 
2014 40 92 30.3% Korea 90% 

Retrospective, 

single center 
7 

Lee JS et 

al.18 
2015 24 134 15.2% Korea 63% 

Retrospective, 

single center 
6 

Yoon et 

al.19  
2015 40 132 23.3% Korea 81% 

Retrospective, 

single center 
5 

Al Kasab 

et al.17  
2016 36 165 8.3% USA 67% 

Retrospective, 

single center 
6 

Jia et al.12 2017 47 93 33.6% China 100% 
Prospective, 

multi-center 
7 

Lee YY et 

al.15 
2017 15 47 24.2% Korea 0% 

Retrospective, 

single center 
7 

Baek et 

al.9 
2018 56 262 17.6% Korea 100% 

Retrospective, 

single center 
8 

Fan et 

al.11, 
2018 35 32 52.2% China 0% 

Retrospective, 

single center 
5 

Lee JS et 

al.14 
2018 99 421 19.0% Korea 100% 

Retrospective, 

multi-center 
8 

Tsang et 

al.16 
2018 9 55 14.1% 

Hong 

Kong 
89% 

Retrospective, 

single center 
6 

Zhang et 

al.10 
2018 95 38 71.4% China 0% 

Retrospective, 

single center 
5 



Table 2. Clinical features and risk factors of ICAS-O versus non-ICAS-O. 
 ICAS-O Non-ICAS-O OR 

(95%CI) 

p-value I2 (p-value) 

Male* 70.4% 51.8% 
1.84 (1.45-

2.34) 
<0.001 2.8% (0.42) 

Hypertension* 71.4% 63.1% 
1.46 (1.10-

1.93) 
0.009 

21.3% (0.2

4) 

Diabetes mellitus* 31.9% 22.5% 
1.68 (1.29-

2.20) 
<0.001 

13.0% (0.3

2) 

Atrial fibrillation* 16.4% 54.1% 
0.20 (0.13-

0.31) 
<0.001 

48.6% (0.04

1) 

Coronary artery 

disease 
12.1% 14.7% 

0.46 (0.42-

1.49) 
0.46 

49.1% (0.08

1) 

Dyslipidemia* 36.0% 28.6% 
1.94 (1.04-

3.62) 
0.037 

69.5% (<0.0

01) 

Smoking* 44.6% 21.8% 
2.11 (1.40-3.

17) 
<0.001 

58.6% (0.00

9) 

ICA occlusion 
27.3% 35.4% 

0.72 (0.44-

1.17) 
0.19 

58.3% (0.04

8) 

MCA occlusion 
67.7% 61.8% 

1.17 (0.67-

2.04) 
0.59 

71.8% (0.00

7) 

IV thrombolysis 
30.7% 43.9% 

0.89 (0.56-

1.42) 
0.49 

51.7% (0.04

3) 

 ICAS-O 

(mean) 

Non-ICAS-O 

(mean) 

Mean 

difference 

(95%CI) 

p-value I2 (p-value) 

Age (years)* 63.7 67.2 
-3.17 (-4.68 

to -1.66) 
<0.001 

25.4% (0.20

2) 

Baseline NIHSS* 14.5 17.0 
-2.23 (-2.98 

to -1.48) 
<0.001 

20.4% (0.24

9) 

ICAS-O, Intracranial atherosclerosis related occlusion; ICA; Internal carotid artery; IV, Intravenous; 

MCA. Middle cerebral artery; NIHSS, National Institute of Health Stroke Severity Scale. *p<0.05 

  



Table 3. Summary of meta-analysis outcomes of thrombectomy in ICAS-O versus 
non-ICAS-O. 
 

 
ICAS-O non-ICAS-O OR (95% CI) p-value I2 (p-value) 

Intraprocedural re-

occlusion* 
36.9% 2.7% 23.7 (6.96-80.7) <0.001 78.2% (0.01) 

Rescue with balloon 

angioplasty alone* 
9.0% 1.3% 9.49 (4.11-21.9) <0.001 0% (0.6) 

Rescue with intracranial 

stenting* 
37.8% 2.6% 14.9 (7.64-29.2) <0.001 36.3% (0.15) 

Final mTICI2b/3 81.5% 84.3% 0.67 (0.36-1.27) 0.22 68.1% (<0.001) 

Symptomatic 

intracranial hemorrhage 
5.5% 8.1% 0.79 (0.50-1.25) 0.31 0% (0.72) 

mRS0-2 at 90 days 49.8% 47.9% 1.16 (0.85-1.58) 0.34 44.0% (0.057) 

Mortality at 90 days 20.2% 18.0% 0.94 (0.64-1.39) 0.76 4.4% (0.40) 

 
ICAS-O 

(mean) 

non-ICAS-O 

(mean) 

Mean difference 

(95%CI) 
p-value I2 (p-value) 

Puncture-to-reperfusion 

(minutes)* 
80.8 55.5 +21.3 (11.3-31.3) <0.001 78.4% (<0.001) 

Onset-to-reperfusion 

(minutes)* 
401.5 333.4 +56.4 (18.7-94.1) 0.003 53.0% (0.059) 

ICAS, Intracranial atherosclerosis related occlusion; mRS, modified Rankin Scale; TICI, Thrombolysis 

in cerebral infarction scale. *p<0.05 
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