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Original Article

Aim: There is no randomized controlled trial to compare the effectiveness and safety of mechanical thrombec-
tomy (MT) to intravenous thrombolysis in patients with posterior circulation occlusion (PCO). Hence, we firstly 
performed a meta-analysis to investigate the outcomes of MT in PCO and then compared these outcomes to 
anterior circulation occlusion (ACO) to provide fundamental data to further studies.

Methods: We searched the PubMed, EMBASE, and Cochrane Library from dates of inception to June 2019 for 
relevant studies. Outcomes including functional independence at 90 days, successful recanalization, mortality, 
symptomatic intracranial hemorrhage (sICH), and futile recanalization were extracted.

Results: Seven studies involving 474 patients with PCO thrombectomy were analyzed. There was a lower rate 
of functional independence at 90 days and a higher rate of mortality after thrombectomy in PCO versus ACO 
(odds ratios (OR) 0.72; 95% confidence interval (CI) 0.57–0.90; OR 2.03; 95% CI 1.30–3.18). Recanalization 
rates were comparable (OR 1.01; 95% CI 0.62–1.65), but a higher futile recanalization rate was found in basilar 
artery occlusion (BAO) (OR 1.75; 95% CI 1.30–2.37). There was a lower rate of sICH in MT for patients with 
PCO versus ACO (OR 0.54; 95% CI 0.29–0.99).

Conclusions: We found that the outcomes of MT for patients with PCO were poorer than with ACO. On the 
other hand, MT appears to have lower rates of sICH and to increase successful recanalization. Given the high 
recanalization rate, MT may serve as an adjunct to standard treatment. The key point to improve outcomes is 
recognizing reliable factors associated with futile recanalization and optimizing the results of MT. But in view of 
the different characteristics of posterior circulation stroke and anterior circulation stroke, the results are far from 
robust.

acute ischemic stroke due to large vessel occlusion in 
the anterior circulation demonstrated an overwhelm-
ing benefit of the new generations of mechanical 
thrombectomy (MT) devices compared to intravenous 
thrombolysis2-6), grounded on which American Heart 
Association/American Stroke Association guidelines 

Introduction

Posterior circulation stroke (PCS) accounts for 
about 20–25% of ischemic strokes and is usually asso-
ciated with severe disability and high mortality rates1). 
Up to now, several randomized controlled trials on 
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alization” or “clot retrieval” or “intra-arterial”
3. 1 and 2
This meta-analysis was conducted in accordance 

with PRISMA (Preferred Reporting Items for System-
atic Reviews and Meta-Analyses) guidelines12). Two 
clinical research fellows reviewed each study for suit-
ability. Studies from the reference lists of relevant arti-
cles were also manually searched to avoid omitting rel-
evant trails. Reviews, case reports, comments, letters, 
studies in animals, and duplicates were removed from 
records. Articles were then screened based on title and 
abstract, and the remaining papers underwent full-text 
review. All disagreements were resolved by consensus.

Eligibility Criteria
We included published studies fulfilling the fol-

lowing criteria: (1) Study in which at least 20 patients 
were treated with MT due to PCO in acute ischemic 
stroke (PCO is defined as a documented large vessel 
occlusion in one or more segments of the BA and/or 
vertebral artery (VA) and/or posterior cerebral artery 
(PCA)); (2) reporting a measure of clinical outcome 
that could be extracted and compared with MT in 
ACO; and (3) the use of new generations of MT 
devices (e.g., Solitaire) in ＞80% of cases.

Data Extraction
Data extraction was independently conducted by 

two authors. Demographic and baseline characteristics 
including first author, published time, number of par-
ticipants, age, sex, initial National Institutes of Health 
Stroke Scale (NIHSS), treatment intervention devices, 
intravenous thrombolysis rate, number of passes, and 
onset to reperfusion time were extracted from all eligi-
ble studies. Outcomes were extracted from included 
studies as dichotomous variables. The primary out-
come was a favorable outcome at 90 days (mRS 0–2). 
Secondary outcome included successful recanalization 
(mTICI 2b/3), mortality, sICH, and futile recanaliza-
tion.

Study Quality Assessment and Reducing the Risk 
of Bias

The Newcastle–Ottawa Scale was employed to 
semiquantitatively assess the quality of the included 
studies. The maximum number of stars was 9. A study 
with ≥ 6 stars was of high quality; otherwise, it was of 
low quality. The quality of included studies was high 
(Table 1).

Data Synthesis and Analysis
Unadjusted odds ratios (OR) and 95% confi-

dence interval (CI) were calculated for the compari-
sons of outcomes of PCO versus ACO thrombectomy 

published in 2015 and established stent retrievers as 
the standard of care in patient with large vessel occlu-
sions in anterior circulation. Intravenous thrombolysis 
is the standard care in patients with basilar artery 
occlusion (BAO) and other large vessel occlusions of 
the posterior circulation. Yet, intravenous thromboly-
sis yields insufficient reperfusion rates and poor out-
comes in patients with BAO7, 8), and MT appears to 
increase recanalization and to be more promising to 
help patients with posterior circulation occlusion 
(PCO) to improve clinical outcomes.

Recently, retrospective case series have demon-
strated acceptable results of functional outcome for 
BAO or PCO treated with MT9-11). There is no doubt 
that the best way to identify the effect of MT in 
patients with PCO is through conducting a random-
ized controlled trial and comparing MT to intrave-
nous thrombolysis alone, but such trial may not be 
feasible due to the lack of clinical equipoise that MT 
is performed for patients with PCO in many institu-
tions in a real world. Up to now, there is no random-
ized controlled trial to prove the effectiveness and 
safety of MT over intravenous thrombolysis in 
patients with PCO (mainly basilar artery), and most 
data regarding safety and efficacy of MT in PCO are 
obtained from cohort studies, so evidence on throm-
bectomy in PCO is still weak. Several studies have 
reported on the outcomes for MT in patients with 
PCO versus anterior circulation occlusion (ACO), but 
the conclusions were inconsistent. Furthermore, 
reports were limited by the small number of patients.

Hence, we performed a meta-analysis to investi-
gate the clinical outcomes of MT in PCO, including 
functional independence at 90 days (modified Rankin 
scale (mRS) 0–2), successful recanalization (modified 
thrombolysis in cerebral infarction (mTICI) 2b/3), 
mortality, symptomatic intracranial hemorrhage 
(sICH), and futile recanalization (poor outcome 
despite successful recanalization), and to compare 
these outcomes to ACO thrombectomy, providing a 
fundamental data to clinical practice and further stud-
ies as much as possible.

Methods

Search Strategy
We searched the PubMed, EMBASE, and 

Cochrane Library with no language restrictions from 
dates of inception to June 2019 and also manually 
searched reference lists of relevant articles. Our search 
strategy was as follows:

1. “Basilar artery” or “posterior circulation” or 
“vertebrobasilar artery” or “basilar artery (BA)”

2. “Endovascular” or “thrombectomy” or “recan-
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pared to patients in ACO (Meinel 2019, Leciñana 
2017, Weber 2019). All studies consistently showed 
that time from onset to recanalization for PCO 
thrombectomy was much longer than ACO. Initial 
NIHSS scores varied widely. Some showed a higher 
NIHSS scores in PCO than in ACO, while some were 
just the opposite. The rate of intravenous thromboly-
sis in PCO was lower than in ACO, with an OR of 
0.66 (95% CI 0.46–0.94; P=0.02) (Supplementary 
Fig.1).

PCO versus ACO Thrombectomy Outcomes
Functional independence at 90 days was seen in 

137/394 (34.8%) of patients with PCO intervention 
and 1204/2945(40.9%) of patients with ACO inter-
vention. There was no significant difference in patients 
with mRS 0–2 between PCO and ACO thrombec-
tomy (OR 0.77; 95%CI 0.55–1.09; P=0.15) with 
moderate heterogeneity (I2=46%; P=0.11) (Fig.2A). 
However, sensitivity analysis showed a lower rate of 
functional independence rate after thrombectomy in 
PCO 123/368 (33.4%) versus ACO 1193/2909 
(41.0%) on exclusion of Lefevre’s study (OR 0.72; 
95% CI 0.57–0.90; P=0.005), and heterogeneity 
decreased remarkably (I2=0%; P=0.62) (Fig.3A). 

Modified TICI 2b/3 was seen in 382/474 
(80.6%) of patients with PCO intervention and 

in all participants. RevMan5.3 software (Cochrane 
Information Management System) was used to con-
duct statistical analysis. Cochran Q test and I2 test 
were used to detect heterogeneity. Significant hetero-
geneity was defined as either Q values greater than the 
χ2 critical value at α=0.1 level or I2 value greater than 
50%. A random effects model (Mantel–Haenszel) was 
chosen to calculate pooled estimates. Sensitivity analy-
sis was performed to detect the contribution of indi-
vidual studies on the overall effect. Statistical signifi-
cance was defined as P＜0.05.

Results

Seven studies involving 474 patients with PCO 
and 3,505 patients with ACO thrombectomy were 
analyzed13-19), and the selection flow was shown in 
Fig.1. All but one, Lefevre (2014) (study design not 
mentioned), were cohort studies. The characteristics 
of the included studies and baseline data of patients 
were listed in Table 1. Outcomes of patients with 
PCO and ACO thrombectomy at 3 months were 
shown in supplementary data (Supplementary Table 
1).

Baseline Characteristics of PCO versus ACO
Patients with MT in PCO were younger com-

Table 1. Demographic and baseline characteristics of included studies

Study Country Design
Quality 

score

Sample size

Demographics

Stroke onset to reperfusion (min)Mean age Male (%)

PCO ACO PCO ACO PCO ACO PCO ACO

Singh 2017
Serles 2016
Hu 2017
Leciñana 2017
Meinel 2019
Weber 2019
Lefevre 2014

India
Austria
Korea
Spain
Switzerland
Germany
France

Cohort (R)
Cohort (R)
Cohort (R)
Cohort (R)
Cohort (R)
Cohort (R)
NR

7
8
7
8
8
8
6

25
43
24
52

165
139

26

112
258
137
427

1574
961

36

56.4±9.19
72.3 (63-77)
65.7 (32-85)

64 (50-74)
70 (59-80)
65.4±15.8

NR

57.85±12.52
70.4 (60-77)
65.5 (22-87)

70 (60-77)
73 (61-82)
69.0±13.9

NR

16 (64)
24 (55.8)
13 (54.2)
35 (67)
96 (58.2)
82 (59.0)

NR

71 (63)
125 (48.4)

78 (56.9)
213 (50)
764 (48.5)
498 (51.9)

NR

326.4±191.8a

291 (230-335)
390 (137-675)
385 (320-540)
300 (211-480)b

329 (249-543)
NR

220.0±80.6a

252 (195-305)
333 (90-870)
315 (240-415)
225 (165-315)b

274 (210-362) 
NR

Study

Initial NIHSS score IV tPA (%) No of passes Secondary transfer

Center Device TypePCO ACO PCO ACO PCO ACO PCO ACO

Singh 2017
Serles 2016
Hu 2017
Leciñana 2017
Meinel 2019
Weber 2019
Lefevre 2014

19±5.5
19 (12.5-29.5)

14.2 (2-34)
11 (6-23)
18 (8-30)
12 (6-21)

19.9

15.5±4.32
17 (13-20)

10.4 (3-26)
18 (14-21)
17 (12-20)
15 (12-19)

19.7

7 (28.0) 
31 (72.1)

9 (34.0)
20 (38.5)
71 (43.0)
58 (41.7)

1 (3.8)

62 (55.4) 
162 (62.8)

64 (46.7)
220 (51.5)
779 (49.5)
505 (52.5) 

14 (38.9)

1.6±0.65
NR

2.0 (1-6)
2 (1-4)
1 (1-2)
2 (1-3)
NR

1.54±0.78
NR

2.7 (1-10)
2 (1-4)
2 (1-3)
2 (1-3)

NR

NR
20 (46.5)

NR
NR

80 (48.5)
69 (50.4)

NR

NR
121 (46.9)

NR
NR

561 (35.7)
419 (45.2)

NR

Multicenter
Multicenter

Single Center
Multicenter
Multicenter
Multicenter

Single Center

stent retriever
stent retriever
stent retriever

NR
stent retrieve

stent retrieve and aspiration
stent retrieve 

Note: NR: Not reported  a: Door-to-needle time  b: Time from onset to groin puncture 
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with BAO intervention and 561/1642 (34.2%) of 
patients with ACO intervention. There was a signifi-
cant higher futile recanalization rate of BAO than 
ACO (OR 1.75; 95% CI 1.30–2.37; P=0.003), with 
no heterogeneity (I2=0%; P=0.81) (Fig.2E).

Subgroup Analysis
Subgroup Analysis according to Sample Size

As sample size is a powerful impact factor of the 
outcome, subgroup analysis was conducted based on 
the sample size of included studies. Considering the 
distribution of sample for enrolled studies, we set the 
cutoff of the sample “n” as “50,” after referring to 
other studies. Subgroup analysis illustrated that there 
was no significant difference in functional indepen-
dence at 90 days for PCO versus ACO intervention 
with sample size of PCO groups containing less than 
50 patients (OR 1.16; 95%CI 0.24–5.57; P=0.86); 
however, with PCO groups containing more than 50 
patients, functional independence rate at 90 days was 
significantly lower than ACO (OR 0.73; 95%CI 
0.58–0.93; P=0.01) (Supplementary Fig.2). The 
results for successful recanalization rate between PCO 
and ACO intervention were consistent when grouped 
by sample size, OR 1.11 with PCO groups containing 
less than 50 patients (95%CI 0.49–2.48; P=0.80) 
and OR 0.95 with PCO groups containing more than 
50 patients (95%CI 0.47–1.92; P=0.89) (Supple-
mentary Fig.3). There was significant higher mortal-
ity for PCO versus ACO intervention in studies with 
sample size of PCO groups containing less than 50 
patients (OR 2.66; 95%CI 1.41–5.05; P=0.003); in 
addition, the results persisted in the studies with PCO 

2821/3502 (80.6%) of patients with ACO interven-
tion. There was no significant difference in patients 
with mTICI 2b/3 recanalization between PCO and 
ACO thrombectomy (OR 1.01; 95% CI 0.62–1.65; 
P=0.95) with significant heterogeneity (I2=65%; P=  
0.008) (Fig.2B). On exclusion of Meinel’s study, het-
erogeneity decreased notably (I2=41%; P=0.13), with 
a pooled OR of successful recanalization of 0.84 (95% 
CI 0.54–1.31; P=0.44) (Fig.3B), while this study 
was of relatively high quality and large sample size.

Mortality occurred in 119/448 (26.6%) of 
patients with PCO intervention and 634/3469 
(18.3%) of patients with ACO intervention. There 
was a higher rate of mortality after thrombectomy in 
PCO versus ACO (OR 2.03; 95% CI 1.30–3.18; 
P=0.002), with significant heterogeneity (I2=62%; 
P=0.02) (Fig.2C). A sensitivity analysis showed that 
the study reported by Weber was a contributor to het-
erogeneity. On exclusion of this study, heterogeneity 
decreased (I2=26%; P=0.25), with pooled OR of 2.40 
(95% CI 1.64–3.52; P＜0.001) (Fig.3C), while this 
study was of relatively high quality and large sample 
size.

sICH was significantly lower in patients with 
PCO intervention 10/448 (2.23%) compared with 
ACO intervention 191/3457 (5.53%) with a pooled 
OR of 0.54 (95%CI 0.29–0.99; P=0.05). No signifi-
cant heterogeneity was seen across the studies (I2=0%; 
P=0.55) (Fig.2D).

Two studies reported the futile recanalization of 
MT in large vessel occlusion, both of which the occlu-
sion site of posterior circulation was BA alone. Futile 
recanalization occurred in 91/191 (47.6%) of patients 

Fig.1. PRISMA flow chart for inclusion of eligible studies
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Fig.2. Forest plot for the main outcomes of PCO versus ACO thrombectomy

A: Functional independence at 90 days. B: Successful recanalization. C: Mortality. D: Symptomatic intracranial hemorrhage. E: Futile recana-
lization.
PCO: posterior circulation occlusion. ACO: anterior circulation occlusion.
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shown in Supplementary Table 2. Subgroup analysis 
was conducted based on whether occlusion site of pos-
terior circulation involved BA alone or not. Subgroup 
analysis illustrated that there was a lower functional 
independence rate at 90 days for PCO versus ACO 
intervention in the BA subgroup (OR 0.67; 95%CI 
0.51–0.90; P=0.006), but in the BA＋(VA and/or 
PCA) subgroup versus ACO, functional independence 
rate was comparable (OR 1.33; 95%CI 0.42–4.14; 
P=0.63) (Supplementary Fig.6). The results of suc-
cessful recanalization rate between PCO and ACO 
intervention were consistent in the two subgroups, 
with OR of the BA subgroup of 0.87 (95%CI 0.40–
1.91; P=0.74) and OR of the BA＋(VA and/or PCA) 
subgroup of 1.21 (95%CI 0.54–2.70; P=0.64) (Sup-
plementary Fig.7). There was a significant higher 
mortality rate for PCO versus ACO intervention in 
the BA subgroup (OR 2.36; 95%CI 1.45–3.85; 
P=0.0006), but in the BA＋(VA and/or PCA) sub-
group, mortality rates were comparable (OR 1.67; 

groups containing more than 50 patients (OR 1.86; 
95%CI 1.01–3.42; P=0.05) (Supplementary Fig.4). 
There was no statistically significant difference in 
sICH rate for PCO versus ACO intervention in stud-
ies with PCO groups containing less than 50 patients 
(OR 0.26; 95%CI 0.06–1.13; P=0.07), and the 
results also persisted in the studies with sample size of 
PCO groups containing more than 50 patients (OR 
0.57; 95%CI 0.25–1.32; P=0.19) (Supplementary 
Fig.5), both with a lower tendency of sICH rate for 
PCO thrombectomy.

Subgroup Analysis according to Site of Vessel Occlusion 
of Posterior Circulation

Four of the seven studies included PCO throm-
bectomy involving BA alone (BA subgroup), other 
three studies involving vessels of BA and VA, BA and 
PCA, and vertebrobasilar artery and PCA (BA＋(VA 
and/or PCA subgroup)), respectively. The occlusion 
sites and the number of each site of the study were 

Fig.3. Forest plot for the main outcomes of PCO versus ACO thrombectomy after sensitivity analysis

A: Functional independence at 90 days. B: Successful recanalization. C: Mortality.
PCO: posterior circulation occlusion. ACO: anterior circulation occlusion.
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tively13, 17). The high variance of NIHSS scores of PCS 
could be partly explained by the fact that NIHSS has 
limitations in the assessment of neurological deficits in 
patients with PCO, such as unsteady gait, dysphagia, 
or oculomotor disorders, which are not represented on 
this scale22). On the other hand, once PCO leads to 
disturbance of consciousness, NIHSS score will 
increase significantly.

Previous studies have demonstrated that in con-
trast to anterior circulation stroke, PCS is usually asso-
ciated with poor outcomes. Morbidity and mortality 
rates have been reported to be up to 90% of acute 
BAO without active treatment23). The devastating 
clinical outcome of PCO limited the possibility of 
conducting a randomized controlled trial that in most 
cases MT is performed to improve the clinical prog-
nosis.

Our meta-analysis showed that 80.6% of patients 
achieved successful recanalization, along with lower 
rates of sICH (2.23%), moderate rates of functional 
independence (34.8%), but also relatively high rate of 
mortality (26.6%) in patients with PCO intervention, 
in keeping with two previous meta-analysis evaluating 
the outcomes of stent retriever thrombectomy in case 
series of BAO, in which the recanalization rates were 
81% and 80.0%, rates of favorable outcome at 90 
days were 42% and 42.8%, rates of sICH were 4% 
and 6.8%, and rates of mortality were 30% and 
29.4%, respectively24, 25).

Even with comparable successful recanalization 
rates, patients with PCO thrombectomy had relatively 
worse outcomes than ACO, as was shown by a lower 
rate of favorable outcome and a higher rate of mortal-
ity in our analysis. This may be explained by the 
higher (OR, 1.75) chance of futile recanalization, 
which was defined as mRS score 4 to 6 despite suc-
cessful recanalization, in PCO (47.6%) than in ACO 
(34.2%) intervention17). Due to the inability to extract 
data from the two studies referring to futile recanaliza-
tion, analysis of related risk factors could not be con-
ducted. Of the two included studies, predictors for 
futile recanalization were age, stroke severity, maneu-
ver count, intracranial stenting, and duration of the 
procedure. Other factors such as baseline NIHSS 
score, lower initial posterior circulation Alberta stroke 
program early CT score, and onset to start of endovas-
cular treatment time were also identified by previous 
literature24, 26). Our study showed comparable rates of 
successful recanalization in patients with PCO throm-
bectomy to patients with ACO. Despite the higher 
rate of futile recanalization, achievement of recanaliza-
tion was associated with a higher probability of func-
tional independence in patients with PCO, as was elu-
cidated in the included studies of Hu (2017), Singh 

95%CI 0.62–4.49; P=0.31) (Supplementary Fig.8). 
There was no significant difference in sICH rate for 
PCO versus ACO intervention in the BA subgroup 
(OR 0.62; 95%CI 0.33–1.18; P=0.15), and in the 
BA＋(VA and/or PCA) subgroup, sICH rate was sig-
nificantly lower than ACO thrombectomy (OR 0.13; 
95%CI 0.02–0.95; P=0.04) (Supplementary Fig.9).

Discussion

A valuable picture of the efficacy and safety of 
modern-device MT for PCO patients was displayed in 
this meta-analysis. Seven studies involving 474 
patients were identified, and outcomes were compared 
with ACO. With regard to functional independence 
at 90 days, Lefevre’s study was excluded due to the 
smallest sample size and the lowest quality in all of the 
studies. In addition, the incidence of PCS (41.9%) of 
this study was too high, indicating an obvious selec-
tion bias. Due to a fewer number of studies included, 
publication bias cannot be effectively presented by a 
funnel plot. In our meta-analysis, most of the studies 
included were retrospective and observational; thus 
withdraw bias existed. One of the studies was spon-
sored by the drug company, leading to the possibility 
of bias. Furthermore, the sample size of some studies 
was small, and baseline characteristics were different, 
all of which resulting in the possibility of publications 
bias. 

Overall, our meta-analysis illustrated that com-
pared to ACO, patients with PCO thrombectomy 
achieved similar revascularization rate and lower rate 
of sICH but possibly lower rate of functional indepen-
dence and much higher mortality, providing a funda-
mental data to clinical practice and further studies as 
much as possible. However, due to the heterogeneity 
of baseline characteristics of posterior and anterior cir-
culation, the results might be shaky.

In agreement with previous studies comparing 
intravenous thrombolysis in anterior circulation stroke 
and in PCS, patients with PCO intervention were 
younger20). The lower rate of intravenous thromboly-
sis in PCO may be explained by a delayed or missed 
diagnosis of PCS and beyond the time window of 
intravenous thrombolysis. It seems to be more time-
consuming from onset to recanalization in PCO than 
in ACO, probably because of longer time taken from 
onset to initiation of treatment. Additionally, inter-
ventions of PCO usually require general anesthesia, 
which was more laborious than local anesthesia21). 
Two studies reported the way of anesthesia in our 
meta-analysis: the rate of general anesthesia was 
64.0% and 88.2% in PCO thrombectomy versus 
58.9% and 54.9% in ACO thrombectomy, respec-
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with MT as an adjunct to standard treatment. The key 
point to improve outcomes of MT in PCO patients is 
recognizing the factors associated with futile recanali-
zation and optimizing the results of MT. However, 
with regard to the different characteristics of PCS and 
anterior circulation stroke, our results are far from 
robust. Large-scale randomized controlled trials are 
needed to warrant the efficacy and safety of MT in 
PCO in the future.
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Supplementary Table 1. Functional outcomes at 3 months 

Study
mTICI 2b/3 Mortality sICH mRS 0-2 FR

PCO ACO PCO ACO PCO ACO PCO ACO PCO ACO

Singh 2017
Serles 2016
Hu 2017
Leciñana 2017
Meinel 2019
Weber 2019
Lefevre 2014

21 (84.0)
35 (81.4)
19 (79.1)
39 (75)

149 (90.3)
96 (71.6)
23 (88.5)

104 (92.9)
207 (80.2)
110 (80.2)
359 (84)

1299 (82.7)
719 (76.0)

23 (63.9)

2 (8.0)
10 (23.3)

4 (16.6)
17 (33)
55 (36.2)
31 (33.7)

NR

7 (6.3)
24 (9.3)

8 (5.8)
48 (12)

344 (24.4)
203 (30.8)

NR

0 (0)
0 (0)

1 (4.1)
1 (2)

8 (4.8)
0 (0)
NR

11 (9.8)
18 (7)
12 (8.7)
23 (5)
98 (6.3)
29 (3.0)

NR

12 (48.0)
NR

4.2 (0-6)
21 (40)
55 (36.2)
35 (38.0)
14 (53.8)

71 (63.4)
NR

3.0 (0-6)
237 (58)
604 (42.9)
281 (42.6)

11 (30.5)

NR
NR
NR

21 (50)
70 (47)

NR
NR

NR
NR
NR

119 (35)
442 (34)

NR
NR

Note: NR: Not reported; PCO: Posterior circulation occlusion; ACO: Anterior circulation occlusion; mTICI: Modified thrombolysis in cerebral 
infarction; sICH: Symptomatic intracranial hemorrhage; mRS: Modified Rankin scale; FR: Futile recanalization

Supplementary Table 2. Site of vessel occlusion of included studies

Study Singh 2017 Serles 2016 Hu 2017 Leciñana 2017 Meinel 2019 Weber 2019 Lefevre 2014

PCO BA
VA
PCA

25 (18.3%) 40 (13.3%)
3 (1.0%)

24 (14.9%) 52 (10.9%) 165 (9.5%) 118 (10.7%)
15 (1.4%)

6 (0.5%)

25 (40.3%)
 

1 (1.6%)

ACO ICA
M1
M2
ACA
others

51 (37.2%)
61 (44.5%)

60 (19.9%)
161 (53.5%)

28 (9.3%)
 

9 (3.0%)#

42 (26.1%)
94 (58.4%)

 
1 (0.6%)

100 (20.9%)
244 (50.9%)

40 (8.3%)
 

43 (9.0%)＊

1574 (90.5%) 961 (87.4) 9 (14.5%)
16 (25.8%)

 
 

11 (17.8%)＊

Note: #Represents others; ＊Represents tandem occlusion; BA: Basilar artery; VA: Vertebral artery; PCA: Posterior cerebral artery; ICA: Internal 
carotid artery; M1: 1st segment of middle cerebral artery; M2: 2nd segment of middle cerebral artery; ACA: Anterior cerebral artery

Supplementary Fig.1. Forest plot for intravenous thrombolysis of PCO versus ACO
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Supplementary Fig.2.  Forest plot for functional independence at 90 days of PCO versus ACO thrombectomy subgroup by sam-
ple size

Supplementary Fig.3. Forest plot for successful recanalization of PCO versus ACO thrombectomy subgroup by sample size
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Supplementary Fig.4. Forest plot for mortality of PCO versus ACO thrombectomy subgroup by sample size

Supplementary Fig.5. Forest plot for sICH of PCO versus ACO thrombectomy subgroup by sample size
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Supplementary Fig.6.  Forest plot for functional independence at 90 days of PCO versus ACO thrombectomy subgroup by site of 
vessel occlusion

Supplementary Fig.7.  Forest plot for successful recanalization of PCO versus ACO thrombectomy subgroup by site of vessel 
occlusion
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Supplementary Fig.8.  Forest plot for mortality of PCO versus ACO thrombectomy subgroup by site of vessel occlusion

Supplementary Fig.9. Forest plot for sICH of PCO versus ACO thrombectomy subgroup by site of vessel occlusion
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