
17www.neurointervention.org

ORIGINAL PAPER
Neurointervention 2019;14:17-26

https://doi.org/10.5469/neuroint.2019.00045

pISSN  2093-9043
eISSN  2233-6273

Purpose: To assess clinical and angiographic outcomes after endovascular treatment (EVT) in 
ischemic stroke patients according to anesthesia types (general anesthesia vs. conscious seda-
tion). 
Materials and Methods: A systematic literature review through an online data base 
between January 1990 and September 2017 was performed. A fixed effect model was used 
in cases of <50% heterogeneity. The primary outcomes were good clinical outcome at the 
3-month follow-up and successful recanalization. A meta-regression analysis was done to 
estimate primary outcomes of log odds ratio (OR) on onset-to-puncture time (OTP) differenc-
es. Publication bias was determined using Begg’s funnel plot and additional the Trim and Fill 
method.
Results: Sixteen articles including 2,662 patients (general anesthesia, n=1,275; conscious 
sedation, n=1,387) were included. General anesthesia significantly decreased good outcomes 
than conscious sedation (OR, 0.564; 95% confidence interval [CI], 0.354–0.899). However, 
outcomes did not differ significantly in randomized controlled trials (RCTs; OR, 1.101; 95% CI, 
0.395–3.071). Anesthesia type was not associated with successful recanalization (OR, 0.985; 95% 
CI, 0.787–1.233). General anesthesia increased the risk of mortality (OR, 1.532; 95% CI, 1.187–1.976) 
and pneumonia (OR, 1.613; 95% CI, 1.172–2.221), but not symptomatic intracranial hemorrhage 
(OR, 1.125; 95% CI, 0.767–1.652). The meta-regression analysis showed no linear relationship be-
tween OTP differences and log OR of good outcome (coefficient, 0.0004; P=0.95) or successful 
recanalization (coefficient, 0.0005; P=0.94), respectively. 
Conclusion: General anesthesia seemed to be associated with adverse clinical outcome after 
EVT. However, its efficacy was not demonstrated in RCTs. Successful recanalization did not 
differ according to anesthesia type. Studies using individual patient data based on further RCTs 
are necessary to elucidate anesthesia effect on procedural and clinical outcomes. 
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INTRUDOCTION

Endovascular treatment (EVT) has shown better outcomes 
than intravenous thrombolysis alone in patients with acute 
ischemic stroke of anterior circulation.1 Accordingly, avoid-
ing procedure-related complications is the main concern. 
Successful EVT requires immobilization of the patients due 
to construction of angiographic roadmap for microcatheter 
navigation. However, in clinical circumstances, poor patient 
cooperation due to agitation or altered level of conscious 
frequently can occur during procedures involving general 
anesthesia (GA) with intubation and conscious sedation (CS) 
without intubation. The optimal anesthesia for EVT remains 
unsolved. Advantages of GA include breathing control and 
airway maintenance without patient movement. Advantages 
of CS include better hemodynamic stability, less time-con-
suming task of initiating groin puncture and ability to assess 
patients’ neurologic status during and after EVT.2

Retrospective investigations suggested that GA was as-
sociated with adverse outcomes. Sugg et al.3 reported that 
good outcome was significantly decreased in patients with 
GA (11.1% vs. 50.9% in CS; P=0.033). Abou-Chebl et al.4 also 
demonstrated that GA significantly increased poor clinical 
outcome (odds ratio [OR], 2.4; P=0.01) and mortality (OR, 3.3; 
P=0.001). However, difference in higher baseline NIH Stroke 
Scale (NIHSS) score4 and older age3 in GA patients can be 
concern to interpretation. Two recent randomized controlled 
trials (RCTs)2 revealed no association between anesthesia 
type and clinical outcomes. Löwhagen Hendén et al.2 re-
ported no differences in early neurologic improvement 
(NIHSS score shift within 24 hours after intervention, 9 [4–17] 
in GA vs. 8 [2.5–13] in CS; P=0.272) and good outcomes at 
3 months (n=19, 42.2% in GA vs. 18, 40.0% in CS; P=1.00). 
Schönenberger et al.5 also reported no neurologic improve-
ment according to anesthesia type in acute anterior circu-
lation stroke after thrombectomy. However, their data was 
derived from a relative small number of GA patients. A pre-
vious meta-analysis6 showed that ischemic stroke patients 
had undergone GA had lower good functional outcome (OR, 
0.43; 95% confidence interval [CI], 0.35–0.53) and successful 
recanalization (OR, 0.54; 95% CI, 0.37–0.80), but experienced 
more respiration complications (OR, 2.09; 95% CI, 1.36–3.23). 
Their conclusion was obtained from an electronic database 
searched until March 2014. Since 2014, studies comparing the 
two anesthetic methods have been increasingly reported. 
Accordingly, an updated meta-analysis is necessary to reveal 

anesthesia effect on EVT outcomes.6 This study compares 
treatment outcomes according to anesthesia types (GA vs. 
CS) during the procedures. 

MATERIALS AND METHODS

Literature search and selection criteria
Electronic database through PubMed, EMBASE, and the 
Cochrane central database from January 1990 and May 2017 
were searched using MeSH terms or key words.6,7 The search 
strategy is detailed in the supplemental data. The inclusion 
criteria for this meta-analysis were: 1) studies comparing 
treatment outcomes according to anesthesia types (GA vs. 
CS or local anesthesia;6 2) age >18 years; 3) endovascular 
treatment including mechanical thrombectomy using stent 
retrieval, Merci retriever or suction devices or intra-arterial 
thrombolysis using tissue plasminogen activator or uroki-
nase; and 4) capability of angiographic and clinical outcomes 
to be extracted. Risk of bias was assessed using the Cochrane 
risk of bias for RCTs (Supplementary Fig. 1) and Newcas-
tle-Ottawa scale for non-randomized studies (Table 1).8 The 
exclusion criteria were: 1) lack of outcome separation accord-
ing to anesthesia types; 2) overlapping data; 3) absence of 
interest outcomes; 4) no extractable data; 5) inclusion of only 
posterior circulation stroke; 6) review articles or case reports; 
7) not officially approved articles; 8) EVT using ultrasound;9,10 
and 9) studies not reported in English.11

Outcome variables 
The primary outcomes were good clinical outcome at the 
3-month follow-up and successful recanalization at the final 
angiogram. Secondary outcomes were 3-month mortality, 
symptomatic intracranial hemorrhage (S-ICH) and pneu-
monia. Good clinical outcome was defined as a 3-month 
modified Rankin scale score of ≤2. Successful recanalization 
was defined as thrombolysis in cerebral ischemia (TICI) ≥2b 
or thrombolysis in Myocardial infarction grades ≥2.12 S-ICH 
was defined as any ICH concomitant an increase of at least 4 
baseline NIHSS score within 24 hours or death.13 Two authors 
(J.P.J. and C.K.) independently evaluated the eligibility of the 
studies and extracted the data using a uniform standardized 
form. Disagreements between two authors were resolved 
by discussion and consultation with a third author. This 
study was approved by the Institutional Review Boards of 
Chuncheon Sacred Heart Hospital. This meta-analysis was 
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performed according to the PRISMA guidelines.

Statistical analysis
The cumulative incidence (event rate) and 95% CI were 
estimated from each study. Dichotomous variables are pre-
sented as OR with a 95% CI. Heterogeneity was evaluated 
by using the I2 test. If I2 was <50%, a fixed effect model was 
used. Meta-regression analysis was performed to determine 
whether onset-to-puncture time (OTP) differences could 
affect primary outcomes according to anesthesia type. Publi-
cation bias was initially determined using Begg’s funnel plot. 
The Trim-and-Fill method was performed further to estimate 
the number and outcome of missing studies.14-16 The com-
prehensive meta-analysis (CMA) software (CMA v2.2.064; 
Biostat, Englewood, NJ, USA) was used for all the above, with 
statistical significance defined as P<0.05.

RESULTS

Literature search 
A flow diagram of the detailed search process in this me-
ta-analysis is provided in Fig. 1. After record screening and 
eligibility decisions, 27 articles were included. Among them, 
11 were excluded in the final analysis due to no extractable 
data (n=7), absence of interest outcomes (n=3) or study pro-
tocol (n=1) (Supplementary Table 1). Finally, 16 articles were 
included in the meta-analysis.2-5,17-28 Detailed information 
on the baseline characteristics are described in Table 1. The 
mean age for each study ranged between 60.4 and 78.3 
years. The mean NIHSS score at admission for GA ranged 
from 13.4 to 28.3 and from 12.9 to 17.2 for CS.

Outcomes after EVT
Ten studies with 1,749 patients reported 3-month follow-up 
clinical outcomes. There were 367 (38.9%) good clinical 
outcomes in GA and 372 (46.2%) in CS. GA significantly de-
creased good functional outcomes compared to CS (OR, 
0.564; 95% CI, 0.354–0.899; P=0.016; Fig. 2A). However, out-
comes did not differ significantly according to anesthesia 
type (OR, 1.101; 95% CI, 0.395–3.071; P=0.854) in the RCTs.2,5,19 
Regarding angiographic outcome, one study18 was excluded 
since it provided recanalization degree of TICI 2–3. Anesthe-
sia type was not associated with successful recanalization (OR, 
0.985; 95% CI, 0.787–1.233; P=0.898; Fig. 2B). For three RCTs, 
successful recanalization did not differ significantly (OR, 1.067; St
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95% CI, 0.491–2.319; P=0.869).
GA increased the risk of morality (OR, 1.532; 95% CI, 1.187–

1.976; P=0.001). However, the risk did not differ significantly in 
RCTs (OR, 0.923; 95% CI, 0.585–1.458; P=0.732). The occurrence 
of S-ICH did not differ significantly between two anesthesia 
types (OR, 1.125; 95% CI, 0.767–1.652; P=0.546). Pneumonia 
was more frequently observed in patients who underwent 
GA (OR, 1.613; 95% CI, 1.172–2.221; P=0.003) (Table 2). In two 
RCTs,5,19 GA marginally increased the risk of pneumonia com-
pared to CS (OR, 2.112; 95% CI, 0.998–4.469; P=0.051) (data 
not shown).

Meta-regression and publication bias
A meta-regression analysis was done to estimate good clin-
ical outcome or successful recanalization of log OR on OTP 
differences. The regression coefficient was 0.0004 (P=0.95) 
in good outcome and 0.0005 (P=0.94) in successful reca-
nalization. The effect of OTP differences on the log OR of 
good outcome or successful recanalization was statistically 
insignificant. Accordingly, a linear relationship was not noted 
between OTP differences and log ORs (Fig. 3).

In the publication bias analysis for good outcome, funnel 
plot showed a relatively asymmetric appearance, indicat-
ing possible publication bias (Supplementary Fig. 2A). We 
trimmed two studies to resolve publication bias. The adjust-
ed OR was 0.696 (95% CI, 0.424–0.886), suggesting no sig-

nificant association between anesthesia type and 3-month 
outcome (Supplementary Table 2). The funnel plot dealing 
with successful recanalization showed symmetric pattern, 
suggesting absence of publication bias (Supplementary Fig. 
2B).

DISCUSSION

The clinical efficacy of anesthesia type in outcomes after EVT 
remains inconclusive, although retrospective studies have 
shown adverse effects of GA. Presently, GA had lower good 
outcomes (OR, 0.564; 95% CI, 0.354–0.899) and higher mor-
tality (OR, 1.532; 95% CI, 1.187–1.976), but possible publication 
bias is a limitation to the interpretation. In addition, such as-
sociations were not replicated in the RCTs (good outcomes: 
OR, 1.101; 95% CI, 0.395–3.071; mortality: OR, 0.923; 95% CI, 
0.585–1.458; P=0.732). No meaningful relationship by type of 
anesthesia was noted for successful recanalization (OR, 0.985; 
95% CI, 0.787–1.233) and post-procedural S-ICH development 
(OR, 1.125; 95% CI, 0.767–1.652). GA significantly increased 
pneumonia (OR, 1.613; 95% CI, 1.172–2.221). The association 
was marginally significant for RCTs (OR, 2.112; 95% CI, 0.998–
4.469; P=0.051).

Comparative studies of EVT outcomes according to anes-
thesia type are important, because most sedation choice are 
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Study name Events/total Statistics for each study OR and 95% CI

RCT GA CS OR Lower
limit

Upper
limit

Z-value P-value

Schönenberger et al.5 (2016) 27/73 14/77 2.641 1.249 5.587 2.541 0.011

Berkhemer et al.19 (2016) 18/79 52/137 0.482 0.257 0.905 -2.272 0.023

Löwhagen Hendén et al.2 (2017) 19/45 18/45 1.096 0.473 2.539 0.214 0.830

1.101 0.395 3.071 0.184 0.854

Heterogeneity: X2=11.667, df=2 (P=0.003); I2=82.858%

Study name Events/total Statistics for each study OR and 95% CI

Non-RCT GA CS OR Lower
limit

Upper
limit

Z-value P-value

Jumaa et al.28 (2010) 12/53 33/71 0.337 0.152 0.746 -2.683 0.007

Sugg et al.3 (2010) 1/9 29/57 0.121 0.014 1.029 -1.934 0.053

Davis et al.27 (2012) 7/48 29/48 0.112 0.042 0.301 -4.343 0.000

Abou-Chebl et al.4 (2014) 144/196 62/85 1.027 0.579 1.824 0.092 0.927

Whalin et al.24 (2014) 40/133 40/83 0.462 0.262 0.816 -2.661 0.008

Just et al.17 (2016) 14/42 31/67 0.581 0.261 1.294 -1.330 0.184

Slezak et al.18 (2017) 85/226 64/135 0.521 0.341 0.797 -3.008 0.003

0.432 0269 0.693 -3.478 0.001

Heterogeneity: X2=17.738, df=6 (P=0.007); I2=66.174%

Total 0.564 0.354 0.899 -2.411 0.116

Heterogeneity: X2=37.355, df=9 (P=0.000); I2=75.907%
Test for overall effect: Z=-2.411 (P=0.016)

0.01 0.1 1 10 100

0.01 0.1 1 10 100

 Favours CS Favours GA

Study name Events/total Statistics for each study OR and 95% CI

RCT GA CS OR Lower
limit

Upper
limit

Z-value P-value

Schönenberger et al.5 (2016) 65/73 62/77 1.966 0.779 4.962 1.431 0.153

Berkhemer et al.19 (2016) 41/79 86/137 0.640 0.365 1.121 -1.560 0.119

Löwhagen Hendén et al.2 (2017) 41/45 40/45 1.281 0.321 5.119 0.351 0.726

1.067 0.491 2.319 1.065 0.869

Heterogeneity: X2=4.405, df=2 (P=0.111); I2=54.595% 0.01 0.1 1 10 100

Study name Events/total Statistics for each study OR and 95% CI

Non-RCT GA CS OR Lower
limit

Upper
limit

Z-value P-value

Jumaa et al.28 (2010) 37/53 60/73 0.501 0.217 1.159 -1.615 0.106

Sugg et al.3 (2010) 6/9 43/57 0.651 0.144 2.925 -0.556 0.578

Abou-Chebl et al.4 (2014) 144/196 62/85 1.027 0.579 1.824 0.092 0.927

John et al.23 (2014) 52/91 47/99 1.475 0.832 2.616 1.331 0.183

Whalin et al.24 (2014) 96/133 70/83 0.482 0.239 0.973 -2.036 0.042

van den Berg et al.22 (2015) 34/70 113/278 1.379 0.815 2.334 1.197 0.231

Mundiyanapurath et al.21 (2015) 20/29 8/15 1.944 0.539 7.019 1.015 0.310

Janssen et al.20 (2016) 43/53 25/31 1.032 0.335 3.181 0.055 0.956

1.014 0.783 1.313 0.106 0.916

Heterogeneity: X2=11.295, df=7 (P=0.126); I2=38.026%

Total 0.985 0.787 1.233 -0.129 0.898

Heterogeneity: X2=15.893, df=10 (P=0.103); I2=37.078%
Test for overall effect: Z=-0.129 (P=0.898)

0.01 0.1 1 10 100

0.01 0.1 1 10 100
 Favours CS Favours GA

Fig. 2. Comparisons of endovascular treatment outcomes according to anesthetic type: general anesthesia (GA) vs. continuous sedation (CS) regard-
ing good functional 3-month outcome (A) and successful recanalization (B) in randomized controlled trials (RCT) or non-RCTs and all studies. OR, 
odds ratio; CI, confidence interval.

A

B
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largely dependent on physicians’ experience and intuition. 
Procedural safety and maintenance of adequate cerebral 
perfusion in vulnerable ischemic penumbra area are main 
arguments for choosing anesthesia.29 Procedural safety can 
be assessed through the presence of arterial dissection and 
ICH by wire perforation. Although proponent of GA insist 
that GA has better safety due to immobilization and tight 
hemodynamic control,29 the occurrence of carotid dissection 
and vessel perforation reportedly does not differ significantly 
according to anesthesia types.28 In our meta-analysis, there 
was no significant difference in S-ICH occurrence after EVT 
between the two groups. Hemodynamic instability such 
as blood pressure (BP) fluctuation and hypotension, during 
induction or recovery phase, may aggravate ischemic brain 
injury.6 Cerebral vasodilatation by inhalational anesthetic 
agents could lead to ischemic steal phenomenon, especially 
in patients with poor collateral. Brinjikji et al.6 suggested that 
poor autoregulation and intraprocedural hypotension in GA 
can be associated with lower recanalization rates compared 
to CS. However, during the procedure, fall in intra-operative 
BP from baseline (P=0.57) or anesthesia related complica-
tions (P=0.68) did not differ significantly between two an-

esthesia types.2 Although pre-intubation hypotension can 
increase cerebral infarct volume, expert anesthesiologist 
who kept systolic BP suitable for maintaining good collateral 
circulation through continuous intra-arterial monitoring can 
help to preserve penumbra area during induction.30 Main-
tenance of normocapnia during the anesthetic procedure is 
also important because hypocapnic cerebral vasoconstric-
tion during the prolonged and profound ventilation deteri-
orate the tissue perfusion in ischemic brain lesions. During 
EVT, CS patents are more vulnerable to sympathetic stimula-
tion compared to GA patients, which could lead to improper 
ventilation. Accordingly, we should take into account the 
quality of CS as well as the harmfulness of GA for evaluating 
EVT outcomes. In clinical circumstances, CS is usually per-
formed by the participating interventionists or neurologists. 
John et al.23 compared EVT outcomes between general and 
local anesthesia, termed monitor anesthesia care (MAC) by 
the anesthesia team. The time spent in anesthesia and reca-
nalization was shorter in the MAC group than GA (92.3±43.0 
vs. 110±57.2; P=0.045) with lower mortality (13.3% vs. 25.8%; 
P=0.04). However, parenchymal hemorrhage was more fre-
quently observed in patients receiving GA (26.3% vs. 10.1% in 

Table 2. Meta-analysis of secondary outcomes of mortality, S-ICH and pneumonia

No. of studies OR GS vs. CS 95% CI P-value I2

Mortality on 3 months 8 1.532 1.187-1.976 0.001 37.948

S-ICH 7 1.125 0.767-1.652 0.546 0

Pneumonia 7 1.613 1.172-2.221 0.003 13.028

S-ICH, symptomatic intracranial hemorrhage; OR, odds ratio, GS, general anesthesia; CS, conscious sedation; CI, confidence interval.

Fig. 3. Meta-regression of differences in onset to groin puncture time (OTP, also descried as the time to treatment) and log of odds ratio of good 
3-month outcome (A) and successful recanalization (B) in studies included in this meta-analysis. The difference in the mean or median time OTP was 
used in five or six studies. Each study is represented by a circle, whose size is proportional to that study’s weight in the meta-analysis. The straight 
line represents the best line of correlation (P=0.95 in A and P=0.94 in B).
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MAC; P=0.003) without significant difference in intra-proce-
dural hemodynamic parameter changes. In addition, conver-
sion rate from CS to GA during the procedure was 1% (1 out 
of 99). Jumaa et al.28 and van den Berg et al.22 reported two 
of 73 subjects (2.7%) and 10 of 278 subjects (3.7%) converted 
from CS to GA, which was accompanied by the tracheal in-
tubation due to agitation and decreased level of conscious-
ness. Therefore, MAC by the expertise of the anesthesiologist 
could be related to clinical outcomes. More, comparative 
studies are required that address GA and MAC, or CS deliv-
ered by non-anesthesia physicians and MAC delivered by 
expert anesthesiologists.

It is believed that GA delays the procedure starting time, 
which can attribute to poor outcomes and increased mor-
tality due to the high respiratory complication rates. Sugg 
et al.3 and Li et al.25 reported delayed OTP in GA. In contrast, 
delayed OTP was observed in ischemic stroke patients who 
received CS.4 Presently, we explored the effect size and 
explanatory variable of OTP differences according to anes-
thesia type. For good outcomes on 3-month follow-up, a 
coefficient of 0.0004 was observed. Regarding successful 
recanalization, the regression coefficient was 0.0005 (P=0.94), 
which indicates no significant linear association between 
OTP differences and log ORs of successful recanalization. 
The timing of extubation after EVT with GA is contentious. 
The occurrence rate of ventilator associated pneumonia 
is reportedly up to 27%. The risk of ventilator associated 
pneumonia is highest during the first 5 days. In daily prac-
tice, physicians can be reluctant to perform extubation 
immediately after the procedure, because a number of EVT 
are done after a day’s work.29 Whalin et al.24 reported that 
aspiration pneumonia was significantly increased in patients 
receiving GA (n=15, 11.2% vs. n=3, 3.6% in dexmedetomidine 
[DEX]). Although GA increased the risk of pneumonia in our 
meta-analysis, in-hospital morality (OR, 4.4; 95% CI, 1.6–12.5) 
remains significantly associated with GA after adjusting for 
pneumonia events.26 In addition, CS did not improve clinical 
outcome in multivariate analysis (OR, 1.48; 95% CI, 0.70–3.12).24 
Melsen et al.31 reported that ventilator associated pneumo-
nia did not increase the mortality in patient with trauma or 
acute respiratory distress syndrome. More detailed studies 
are necessary to determine the attributable mortality of 
pneumonia in ischemic stroke patients with GA.

A meta-analysis done by Brinjikji et al.,32 reported the sig-
nificant association of GA with lower good outcome (OR, 
0.59; 95% CI, 0.29–0.94) after adjusting for baseline NIHSS 

scale. However, no difference of functional good outcome 
according to anesthesia type in studies of the stent-retriever/
aspiration era (OR, 0.84; 95% CI, 0.67–1.06) was observed. We 
performed further analysis of clinical and angiographic out-
comes in patients who received mechanical thrombectomy 
only using stent retriever or aspiration catheter. GA signifi-
cantly decreased good clinical outcome (OR, 0.697; 95% CI, 
0.549–0.884), but no significant difference was noted in RCTs 
(OR, 1.101; 95% CI, 0.395–3.071). Regarding successful reca-
nalization, anesthesia type did not affect outcomes in acute 
stroke patients who underwent mechanical thrombectomy 
only (OR, 0.831; 95% CI, 0.616–1.122). Li et al.33 investigated 
anesthesia effect on clinical outcomes in patients with an-
terior circulation stroke and reported inconsistent results. CS 
was related to improved outcome. However, only for RCTs, 
GA was associated with improved functional outcomes.33 In 
our initial analysis, GA showed lower good outcomes (OR, 
0.564; 95% CI, 0.354–0.899). But, the funnel plot was slightly 
asymmetric, indicating possible publication bias. Using the 
Trim and Fill method, we imputed two studies and then-re-
computed the pooled effect. The adjusted OR suggesting 
was 0.696 (95% CI, 0.424–1.142), suggesting insignificant asso-
ciation between anesthesia types and 3-month outcomes. 
We think that differences in collateral status and inclusion 
criteria may lead to conflicting results. Good collateral was 
associated with higher successful recanalization rates and 
smaller infarct volume. Nevertheless, collateral degree was 
not considered for the meta-analyses including ours. For this 
meta-analysis, we included anterior and posterior circulation 
stroke patients. Contrary to anterior circulation stroke, clinical 
efficacy of EVT for posterior circulation stroke has not been 
demonstrated in RCTs. Weber et al.34 reported that EVT in 
patients with posterior circulation stroke had similar rates of 
functional outcome and successful recanalization compared 
to those with anterior circulation stroke. Nevertheless, small 
number of enrolled patients could be concern to the inter-
pretation. Therefore, additional meta-analyses of individual 
patients’ data dealing with collateral status and thrombus 
location are warranted.

There are some limitations in this study. First, most studies 
are retrospective investigations. Accordingly, inherent se-
lection bias such as differences in NIHSS score, proportion 
of posterior circulation stroke or intravenous recombinant 
tissue-type plasminogen activator use could have biased the 
results. Second, the technical diversity of EVT (mechanical 
thrombectomy with stent retriever or suction aspiration or 
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intra-arterial thrombolysis only) and different hemodynamic 
profile of anesthetic agents, in particular for CS, could attri-
bute to treatment outcomes. John et al.35 compared clinical 
outcomes after EVT between DEX and propofol (PROP). In 
their study, difference in good 1-month outcome (18.8% in 
DEX vs. 22.2% in PROP; P=0.742) and in-hospital mortality 
(17.7% in DEX vs. 8.1% in PROP; P=0.225) did not reach sta-
tistical significance. However, hemodynamic instability and 
patients needing vasopressor administration were observed 
frequently in patients with DEX compared to those with 
PROP. Accordingly, randomized controlled studies including 
more detailed data at the multiple institutions, including an-
esthetic agents and stroke severity, are necessary.

CONCLUSION

In conclusion, GA seemed to decrease good outcome after 
EVT. However, its efficacy was not demonstrated in RCTs. 
Successful recanalization did not differ significantly accord-
ing to anesthesia type. Accordingly, analyses using individual 
patient data of RCTs are necessary further to elucidate anes-
thesia effect on procedural and clinical outcomes. 

SUPPLEMENTARY MATERIALS

Supplementary materials related to this article can be found 
online at https://doi.org/10.5469/neuroint.2019.00045.
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