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Objective : Acute basilar artery occlusion (BAO) is associated with severe neurological dysfunction and high mortality rates. The 
benefits of mechanical thrombectomy in BAO have not been explored in recent clinical trials. Therefore, we analyzed outcomes of 
stent retriever mechanical thrombectomy for BAO, and compared with anterior circulation occlusions (ACO). 
Methods : In total, 161 consecutive patients (24 BAO, 137 ACO) who underwent mechanical thrombectomy with the stent retriever 
between January 2013 and August 2016 enrolled in our study. All patients underwent clinical assessment with the National 
Institutes of Health Stroke Scale (NIHSS) and modified Rankin scale (mRS). Radiological results were used to evaluate thrombolysis in 
cerebral infarction (TICI) scores and successful recanalization was defined by TICI 2b or 3. 

Results : Mean NIHSS scores at 24 hours and 30 days were significantly higher in the BAO group than the ACO group (p=0.021, 
p=0.001). mRS at 90 days was significantly higher in the BAO group (4.2) compared with the ACO group (3.0) (p=0.003). The BAO 
group (2.0) performed fewer stent retriever passages than the ACO group (2.7) (p=0.049). There were no significant differences 
between the two groups in terms of complications, but the BAO patients experienced a higher mortality (16.6%) rate than ACO 
patients (5.8%) (p=0.001). In subgroup analysis of BAO, patients with short procedure times achieved successful recanalization 
(p=0.001) and successfully recanalized patients exhibited more favorable mRS at 90 days (p=0.027).

Conclusion : In our study, mechanical thrombectomy of BAO patients showed worse clinical outcome and higher mortality rate 
than ACO patients. However, mechanical thrombectomy with a stent retriever in BAO is an effective treatment, because successfully 
recanalized patients showed good clinical outcome in BAO patients.
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INTRODUCTION

Acute basilar artery occlusion (BAO) is rare but is known to 

be related to severe neurologic dysfunction and morbidity or 

mortality2,23). Early recanalization is a key goal of acute ischemic 

stroke therapy for BAO and anterior circulation occlusion 

(ACO)9,16,20). However, even with recanalization, the natural 

course and prognosis of ischemic stroke caused by BAO is worse 

compared with that of ACO3). Several studies have reported that 

>80% of the BAO patients with an initial severe deficit had an 

unfavorable outcome, and poor prognosis strongly correlated 

with failure to achieve recanalization of the BAO14,15).

Since 2015, multiple randomized controlled trials (RCTs) 

have consistently reported that endovascular mechanical 

thrombectomy is clearly beneficial in treating ACO acute 

ischemic stroke4,5,10); however, studies investigating mechanical 

thrombectomy of ischemic stroke caused by BAO are limited. 

Several trials have introduced treatment methods for BAO, 

such as intravenous thrombolysis with tissue-plasminogen ac-

tivator (t-PA), intra-arterial thrombolysis and mechanical 

thrombectomy and combination of these7,11,26). However, it re-

mains unclear what is the most effective treatment protocol 

for patients with BAO8). Recently, the most widely used me-

chanical thrombectomy is a stent retriever technique with the 

Solitaire stent (ev3, Irvine, CA, USA) or Trevo stent (Stryker 

Neurovascular, Fremont, CA, USA). These self-expanding and 

fully retrievable stents enable recanalization rates of up to 

90% in patients with ischemic stroke caused by ACO13,21). 

However, studies focusing on the safety and effectiveness of 

mechanical thrombectomy for acute ischemic stroke caused 

by BAO remain limited. 

Therefore, we compared the effectiveness and safety of stent 

retriever mechanical thrombectomy for BAO with ACO. In 

addition, we investigated the clinical and radiologic outcomes 

of stent retriever mechanical thrombectomy for acute isch-

emic stroke caused by BAO and analyzed the variables influ-

encing factors associated with arterial recanalization and 

functional outcomes. 

MATERIALS AND METHODS

Study population
Institutional review board approval was obtained before 

starting this retrospective study (IRB No. VC17RISI0036). A 

total of 161 patients with acute ischemic stroke who under-

went stent retrieval thrombectomy at our institution between 

January 2013 and August 2016 were enrolled. The authors di-

vided the patients into two groups : mechanical thrombecto-

my for ACO (ACO group) and mechanical thrombectomy for 

BAO (BAO group). Eligible patients had an occlusion of the 

internal carotid artery (ICA), middle cerebral artery (M1 or 

M2), anterior cerebral artery (ACA), or basilar artery, as estab-

lished by computed tomography angiography (CTA) or perfu-

sion computed tomography (CT) with magnetic resonance 

image (MRI) diffusion weighted images, and a score of ≥2 on 

the National Institutes of Health Stroke Scale (NIHSS; range, 

0–42, with higher scores indicating more severe neurologic 

deficits). Patients who received intravenous (IV) alteplase (t-

PA) within 4.5 hours after stroke onset with a maximum dose 

of 90 mg/kg were enrolled. Basilar artery occlusion was divid-

ed into three categories by starting point of occlusion (Proxi-

mal, from fusion of the vertebral arteries to anterior inferior 

cerebellar arteries; mid, from anterior inferior cerebellar arter-

ies to superior cerebellar artery; distal, from superior cerebel-

lar artery to the division into posterior cerebral arteries). In 

subgroup analysis, the authors re-divided the BAO patients 

according to clinical outcomes and recanalization. Inclusion 

criteria were as follows : 1) acute ischemic stroke due to intra-

cranial artery occlusion confirmed by CTA or volume perfu-

sion CT; 2) neurologic dysfunction; 3) diffusion-perfusion 

mismatch revealed at volume perfusion CT and diffusion 

MRI; and 4) ≤8 hours elapsed from stroke onset for ACO and 

≤12 hours for BAO. Exclusion criteria were as follows : 1) 

hemorrhage in the CT; 2) large ischemic core : ≥6 Alberta 

Stroke Program Early CT Score score; 3) patients who had 

contraindications on MRI or contrast-enhanced CT; and 4) 

patients who underwent mechanical thrombectomy with 

non-stent retrieval or other devices (such as Eric, Penumbra or 

chemical).

Thrombectomy procedure
Mechanical treatment involved thrombus retraction with a 

retrievable stent (Solitaire FR : 4×20 mm and 6×30 mm or Tre-

vo XP : 4×20 mm and 6×25 mm) and in some cases an added 

balloon-guiding catheter (BGC) (Merci; Concentric Medical 

Inc., Mountain View, CA, USA). Merci 8 French catheter was 

used in ACO and Merci 7 French catheter was used in BAO.
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Outcomes and complications
Multimodal factors were reviewed, including patient age, 

sex, underlying disease, location of occluded vessel, IV t-PA, 

and BGC. All patients underwent clinical assessment with NI-

HSS at baseline, after 24 hours, and at 30 days, and modified 

Rankin Scale (mRS) score at 90 days by the review of medical 

records. Good clinical outcomes were defined as ≥2 mRS at 

90 days. Differences were analyzed in multiple time intervals : 

time from symptom onset to groin puncture time, procedure 

time (from groin puncture to reperfusion time), and time 

from onset to reperfusion. Radiologic results were evaluated 

by the number of stent passages, thrombolysis in cerebral in-

farction (TICI) score25) and successful recanalization, which 

was defined as a TICI score of 2b to 3. Safety variables and 

complications were analyzed regarding distal emboli, symp-

tomatic hemorrhage, and mortality within 90 days. In sub-

group analysis of BAO patients, patients were divided into two 

groups according to the successful recanalization and clinical 

outcomes and then multiple categories were evaluated. The 

length of thrombus for BAO patients was measured at digital 

subtraction angiography (DSA) images and it was defined as 

the length of the basilar artery not contrasted on the DSA. 

Two neuroradiologists (Y. K. Ihn and W. S. Jung) were un-

aware of the treatment-group assignments and evaluated all 

neuroimaging studies. 

Statistical analysis 
χ2 test or Fisher’s exact test were used to analyze differences 

in multi-variable factors between the two groups. Mann-

Whitney U test or Student’s t-test were employed to evaluate 

differences in clinical and radiological variables between the 

two groups. And χ2 test or Fisher’s exact test and Mann-

Whitney U test or Student’s t-test were used for subgroup 

analysis of BAO patients. Two-tailed p-values of ≤0.05 were 

considered to indicate a significant difference. Data were ana-

lyzed using SPSS ver. 18 statistical software (South Wacker 

Drive, Chicago, IL, USA).

RESULTS

Baseline characteristics
A total of 161 patients were enrolled between January 2013 

and August 2016 from a single institution. The locations of 

BAO were as follows : distal (n=7; 29.1%), mid (n=7; 29.1%), 

and proximal (n=10; 41.7%), of these cases, there were 2 cases 

in the mid occlusion accompanied the distal occlusion, and 1 

case in the proximal occlusion involves the mid occlusion and 

2 cases in the proximal occlusion involves distal occlusion. 

And ACO infarct locations were : middle cerebral artery 

(n=94; 68.7%), ICA (n=42; 30.6%), and ACA (n=1; 0.7%). 

Mean age of patients with BAO was 65.7 years, compared with 

65.5 in the ACO group. BAO group contained 24 patients (13 

men, 11 women) and the ACO group contained 137 patients 

(78 men, 59 women). Multi-variable factors, such as sex, age, 

hypertension, diabetes mellitus, atrial fibrillation, coronary 

artery disease, dyslipidemia, and smoking were not signifi-

cantly different between the groups. A total of 73 patients 

(45.3%) received IV alteplase (t-PA), and there were no statisti-

cally significant differences between the groups (p=0.506). 

The proportion of applied BGC was significantly lower in the 

BAO group (17.5%) than the ACO group (51.8%) (p=0.001; 

Table 1). In terms of time interval, the time interval from on-

set to groin puncture in the BAO group (268 minutes) was 

significantly longer than in the ACO group (216 minutes) 

(p=0.018). Similarly, the time interval from onset to reperfu-

sion was significantly longer in the BAO group (390 minutes) 

than in the ACO group (333 minutes) (p=0.039). However, 

there were no statistically significant differences in procedure 

time between the two groups (BAO : ACO=122 : 116; p=0.271) 

(Table 1). 

Clinical and radiologic outcomes and complica-
tions

In terms of clinical outcomes, the mean initial NIHSS score 

was higher in BAO group with statistically significance (BAO : 

ACO=14.2 : 10.4). The mean NIHSS scores at 24 hours were 

significantly higher in the BAO group (9.6) than in the ACO 

group (7.1) (p=0.021) and the mean NIHSS score at 30 days 

was significantly higher in the BAO group (8.6) than for ACO 

(5.3) (p=0.001). The mRS at 90 days in the BAO group (4.2) 

was significantly higher (p=0.003), compared with that of the 

ACO group (3.0). The number of stent passages was signifi-

cantly lower in the BAO group (2.0) than in the ACO group 

(2.7) (p=0.049). There was no statistically significant differ-

ence in rate of successful recanalization between the two 

groups in terms of radiologic outcome (BAO : ACO=79.1% : 
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80.2%; p=0.899). In terms of prognosis, the BAO group 

(16.6%) exhibited a significantly higher mortality rate than 

the ACO group (5.8%) (p=0.001). When comparing complica-

tions, there were no significant differences in distal emboli 

(BAO : ACO=33.3% : 19.7%; p=0.178) and symptomatic hem-

orrhage (BAO : ACO=4.1% : 8.7%; p=0.129) between the two 

groups (Table 2). 

Table 1. Baseline characteristics

Total Basilar artery occlusion Anterior circulation occlusion p-value*

Total 161 24 137

Location Distal : 7 (29.1) MCA : 94 (68.7)

Mid : 7 (29.1) ICA : 42 (30.6)

Prox. : 10 (41.7) ACA : 1 (0.7)

Sex (M : F) 91 : 70 13 : 11 78 : 59 0.826

Mean age 65.5 (22–87) 65.7 (32–85) 65.5 (22–87) 0.929

HTN 97 (60.2) 13 (60.2) 84 (61.3) 0.652

DM 44 (27.3) 7 (19.7) 37 (27.0) 0.827

Af. 70 (43.4) 5 (36.2) 65 (47.4) 0.024†

CAD 5 (3.1) 1 (20.8) 4 (2.9) 0.745

Dyslipidemia 66 (40.9) 8 (33.3) 58 (42.3) 0.400

Smoking 51 (31.6) 9 (17.5) 42 (30.6) 0.635

t-PA 73 (45.3) 9 (34.0) 64 (46.7) 0.506

BGC 73 (45.3) 2 (17.5) 71 (51.8) 0.001†

Stent (S : T) 161 (99 : 62) 24 (14 : 10) 137 (85 : 52) 0.821

Time from onset to groin puncture 
(minutes)

224 (36–612) 268 (59–552) 216 (36–612) 0.018†

Procedure time (minutes) 117 (27–360) 122 (40–285) 116 (27–360) 0.271

Time from onset to reperfusion (minutes) 341 (90–870) 390 (137–675) 333 (90–870) 0.039†

Values are presented as number (%) or number (interquartile range) unless otherwise indicated. *p-values are calculated by χ2 test or Fisher’s exact 
test and Mann-Whitney U test or Student’s t-test. †Statistically significant. MCA : middle cerebral artery, ICA : internal carotid artery, Prox : proximal, 
ACA : anterior cerebral artery, M : male, F : female, HTN : hypertension, DM : diabetes mellitus, Af. : atrial fibrillation, CAD : coronary artery disease, t-PA : 
tissue-plasminogen activator, BGC : ballon guiding catheter, S : solitaire, T : trevo

Table 2. Outcomes and safety variables

Total Basilar artery occlusion Anterior circulation occlusion p-value*

NIHSS score at initial 11.0 (2–34) 14.2 (2–34) 10.4 (3–26) 0.028†

NIHSS score at 24 hours 7.4 (0–28) 9.6 (2–28) 7.1 (2–20) 0.021†

NIHSS score at 30 days 5.7 (0–25) 8.6 (0–25) 5.3 (0–19) 0.001†

mRS at 90 days 3.2 (0–6) 4.2 (0–6) 3.0 (0–6) 0.003†

No of passes 2.6 (1–10) 2.0 (1–6) 2.7 (1–10) 0.049†

TICI score of 2b or 3 on final angiogram 129 (80.1) 19 (79.1) 110 (80.2) 0.899

Distal emboli 35 (21.7) 8 (33.3) 27 (19.7) 0.178

Symptomatic hemorrhage 13 (8.0) 1 (4.1) 12 (8.7) 0.129

Mortality 12 (7.4) 4 (16.6) 8 (5.8) 0.001†

Values are presented as number (%) or number (interquartile range) unless otherwise indicated. *p-values are calculated by χ2 test or Fisher’s exact 
test and Mann-Whitney U test or Student’s t-test. †Statistically significant. NIHSS : National Institutes of Health Stroke Scale, mRS : modified Rankin 
Scale, TICI : thrombolysis in cerebral infarction
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Subgroup analysis of BAO patients
The authors performed the subgroup analysis of 24 BAO 

group patients, successfully recanalized patients was 19 

(79.1%) and good clinical outcome achieved patients was 10 

(41.7%). The successful recanalization was co-related with 

short procedure time, shorter time interval from symptom 

onset to reperfusion and good mRS at 90 days with statically 

significance (p=0.001, p=0.036, p=0.019). In addition, short 

thrombus length was significantly related with successful re-

canalization (p=0.008), but other factors (sex, age, underlying 

disease, t-PA, initial NIHSS score, and number of stent pas-

sage) were not significantly co-related with successful recana-

lization (Table 3). In terms of clinical outcomes, the authors 

defined that the patients with 90 days mRS 2 or more as a 

good clinical outcome. This study shows that shorter proce-

dure time, lower initial NIHSS score and successful recanali-

zation were read to good clinical outcomes with statical sig-

nificance (p=0.004, p=0.018, p=0.027) and shorter thrombus 

length was significantly related with good clinical outcomes 

(p=0.011). There was no significant correlation between other 

factors and good clinical outcomes (Table 4).

DISCUSSION

It is widely known that ischemic stroke caused by BAO is 

associated with high mortality rates, severe disability, and 

good clinical outcomes after recanalization. Several studies 

recommended that mechanical thrombectomy in acute isch-

emic stroke caused by BAO within the first 6–8 hours may be 

reasonable19,27). However, the RCTs investigating revascular-

ization therapies of BAO are rare and most studies are per-

formed retrospectively, in which the effectiveness of mechani-

cal thrombectomy for BAO compared with ACO is ascertained. 

Table 3. Subgroup analysis : classi�cation with successful recanalization of basilar artery occlusion

Successfully recanalized 
(TICI=2b or 3)

Non-successfully recanalized 
(TICI=0, 1 or 2a)

p-value*

Total 19 (79.1) 5 (20.9)

Sex (M : F) 11 : 8 2 : 3 0.630

Mean age 66.3 (32–85) 63.4 (49–81) 0.674

HTN 8 (42.1) 5 (100) 0.401

DM 5 (26.3) 2 (40.0) 0.608

Af. 5 (26.3) 0 (0.0) 0.316

Dyslipidemia 6 (31.5) 2 (40.0) 0.772

t-PA 7 (36.8) 2 (40.0) 0.897

Smoking 7 (36.8) 2 (40.0) 0.897

Stent (S : T) 19 (12 : 7) 5 (2 : 3) 0.615

Time from onset to groin puncture (minutes) 216 (36–612) 255 (192–346) 0.781

Procedure time (minutes) 116 (27–360) 213 (153–285) 0.001†

Time from onset to reperfusion (minutes) 333 (90–870) 468 (421–520) 0.036†

Initial NIHSS score 13.9 (2–21) 15.3 (6–34) 0.599

NIHSS score at 24 hours 9.8 (1–28) 8.6 (4–17) 0.727

 NIHSS score at 30 days 8.3 (0–5) 9.6 (3–15) 0.720

mRS at 90 days 3.9 (0–6) 5.2 (3–6) 0.019†

No of passes 1.9 (1–6) 2.2 (1–3) 0.659

Thrombus length (minutes) 10.5 (4.1–25.1) 30.6 (14.1–39.1) 0.008†

Values are presented as number (%) or number (interquartile range) unless otherwise indicated. *p-values are calculated by χ2 test or Fisher’s 
exact test and Mann-Whitney U test or Student’s t-test. †Statistically significant. TICI : thrombolysis in cerebral infarction, M : male, F : female, HTN : 
hypertension, DM : diabetes mellitus, Af. : atrial fibrillation, t-PA : tissue-plasminogen activator, S : solitaire, T : trevo, NIHSS : National Institutes of Health 
Stroke Scale, mRS : modified Rankin Scale
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Therefore, this study focused on the effectiveness and safety of 

mechanical thrombectomy in BAO.

 There were no significant differences in sex, age, medical 

history, t-PA, smoking, and stent type between BAO and ACO 

patients in this study. The present data suggested that me-

chanical thrombectomy in patients with BAO achieved an ac-

ceptable successful recanalization rate (79.1%). These values 

are superior to those of previous studies investigating intrave-

nous thrombolysis (65–68%)22,24), and are not low when com-

pared to other studies that performed mechanical thrombec-

tomy after BAO (75–81%)1,9). Mechanical thrombectomy in 

BAO (79.1%) exhibited a similar rate of successful recanaliza-

tion when compared to ACO (80.2%) in our study. When 

comparing the mean thrombectomy time between the stents 

used in our series, there was little difference between BAO 

(122 minutes) and ACO (116 minutes), although the mean 

number of stent passages was lower in patients with BAO (2.0), 

compared to those with ACO (2.7). These results are probably 

due to the increased trial-and-error associated with BAO in 

the process of approaching the lesion in addition to a stent re-

triever. However, these radiologic outcomes of mechanical 

thrombectomy with a stent retriever in BAO are not dissimilar 

from those of ACO. These results indicated the technical fea-

sibility and applicability of mechanical thrombectomy using 

stent retrieval to treat BAO. 

However, BAO patients exhibited poorer clinical outcomes 

than ACO as evident in all clinical outcome values (NIHSS at 

24 hours, 30 days, and mRS at 90 days) and these results are 

not significantly different from previously published articles1). 

Although there is a little difference in successful recanaliza-

tion rate, but there is a more difference in clinical outcomes, 

these results is may be derived from poor initial NIHSS score 

and delayed time to treatment of BAO. In our study, the mean 

initial NIHSS score of BAO (14.2) was slightly higher than that 

of ACO (10.4) and the time elapsed from onset to groin punc-

ture and from onset to reperfusion was significantly longer for 

BAO compared with ACO. In terms of prognosis, mortality 

rates were significantly higher in the BAO group than for 

ACO. This finding resulted in poor clinical outcomes and a 

severe initial neurologic deficit of BAO, which is consistent 

Table 4. Subgroup analysis : classi�cation with clinical outcomes of basilar artery occlusion

Good outcome (90 days mRS ≤2) Poor outome (90 days mRS ≥3) p-value*

Total 10 (41.7) 14 (58.3)

Sex (M : F) 6 : 4 7 : 7 0.386

Mean age 58.5 (32–79) 63.4 (49–85) 0.075

HTN 3 (30.0) 10 (71.4) 0.182

DM 2 (20.0) 4 (28.5) 0.384

Af. 1 (10.0) 4 (28.5) 0.608

Dyslipidemia 5 (50.0) 3 (21.4) 0.307

t-PA 3 (30.0) 6 (42.8) 0.669

Smoking 4 (40.0) 5 (35.7) 0.356

Stent (S : T) 10 (5:5) 14 (9:5) 0.653

Time from onset to groin puncture (minutes) 235 (59–420) 285 (135–552) 0.529

Procedure time (minutes) 63 (40–90) 151 (49–285) 0.004†

Time from onset to reperfusion (minutes) 299 (137–490) 436 (230–675) 0.054

No of passes 1.5 (1–3) 2.2 (1–6) 0.374

Initial NIHSS score 11.1 (2–20) 16.4 (5–34) 0.018†

TICI score of 2b or 3 on final angiogram 10 (100) 9 (64.2) 0.027†

Thrombus length (minutes) 9.8 (4.1–22.2) 28.6 (9.1–39.1) 0.011†

Values are presented as number (%) or number (interquartile range) unless otherwise indicated. *p-values are calculated by χ2 test or Fisher’s exact 
test and Mann-Whitney U test or Student’s t-test. †Statistically significant. mRS : modified Rankin Scale, M : male, F : female, HTN : hypertension, DM : 
diabetes mellitus, Af. : atrial fibrillation, t-PA : tissue-plasminogen activator, S : solitaire, T : trevo, NIHSS : National Institutes of Health Stroke Scale, TICI : 
thrombolysis in cerebral infarction
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with previous studies23,26). When comparing complications, 

distal embolization frequency was higher with BAO, but 

symptomatic hemorrhage occurred less in BAO than ACO. 

This increased incidence of distal embolization with BAO 

may be associated with a low application rate of BGC for BAO 

compared with ACO17). The use of BGC was limited due to the 

narrow diameter and tortuosity of the vertebra-basilar artery 

(17.5%), compared with anterior circulation (51.8%), therefore, 

distal embolization increased during mechanical thrombecto-

my of BAO than ACO. 

In, subgroup analysis of BAO, our study revealed that the 

pateints with successful recanalization were 19 (79.1%) and 

good clinical outcome were 10 (41.7%). Although the stan-

dards are slightly different for each article, our results are not 

far behind compared with previously reported articles1,6,8,12,18) 

(Table 5). Especially in our study, the patients who achieved 

successful recanalization were related with shorter procedure 

time and good 90 days mRS score than non-successfully re-

canalized patients. Patients with 90 days mRS less than 2 were 

considered to be achieved clinically good outcome, shorter 

procedure time, lower initial NIHSS score and successful re-

canalization on final angiography were co-related with good 

clinical outcome. In addition, shorter length of basilar artery 

thrombus was an independent predictor for successful recan-

alization and good clinical outcome in our study. These find-

ings are thought to be related that the length of thrombus in 

BAO may correlate with obstruction of basilar paramedian 

perforating arteries8). Therefore, the extension of subsequent 

thrombus on basilar artery lead to broad brainstem damage, 

so long thrombus in basilar artery make a brainstem ischemia 

that cannot be recovered even with successful recanalization. 

Other factors were not associated successful recanalization 

and good clinical outcome with statistically significance. Oth-

er studies suggest that prognosis-related factors of BAO in-

clude severity of initial neurologic status, age, time interval to 

treatment and successful recanalization28,29). In our study, 

shorter procedure time, successful recanalization, shorter 

thrombus length and good clinical outcomes were correlated, 

but there was no statistically significant difference detected 

for age. 

Although our study revealed that mechanical thrombecto-

my with a stent retriever in BAO was related to poorer clinical 

outcomes and higher mortality rate than ACO, these findings 

seem to support the notion that mechanical thrombectomy 

with the stent retrievers is key to the revascularization of BAO. 

This aspect may have previously been questioned due to the 

associated treatment in previous studies (intravenous throm-

bolysis and intra-arterial urokinase, or other retrievers, such 

as the Penumbra or the Merci retriever) and is congruent with 

the efficacy that thrombectomy with stent retrievers has 

shown in the treatment of other large-vessel occlusions.

 The present study has limitations : 1) We evaluated patients 

with a retrospective design and were not able to conduct a 

RCT, and poorly designed non-RCTs are more likely to suffer 

from various types of bias; 2) this study had a relatively small 

sample size, as the sample was taken from a single center; 3) 

the difference in the number of patients between BAO and 

ACO was too great; and 4) the choice of devices was affected by 

the preference of the neuro-interventionists and was not stan-

dardized. Other potential unmeasured confounding variables 

were not controlled for, although every effort was made to ad-

just for the possibility of spurious results. Despite these limita-

tions, our study demonstrated the effectiveness and safety of 

mechanical thrombectomy with a stent retriever for BAO.

Table 5. Review of preiovusly reported articles of mechanical thrombectomy for BAO

Source
Number of 

patients
Time window 

(hour)
Successful 

recanalization (%)
Good clinical 
outcomes (%)

ICH (%) Mortality (%)

This study 24 10.2 79.1 41.7 4.1 16.6

Gilberti et al.8) 32 15.0 87.5 40.6 6.3 25.0

Huo et al.12) 36 12.0 94.5 27.8 16.7 30.6

Park et al.18) 16 5.8 81 56 0 6

Costalat et al.6) 16 24.0 81 44 2 25

Alonso de Leciñana et al.1) 52 12.0 75 40 2 33

ICH : intracerebral hemorrhage
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CONCLUSION

In our study, mechanical thrombectomy of BAO patients 

showed worse clinical outcome and higher mortality rate than 

ACO patients. However, BAO subgroup analysis revealed that 

a short procedure time and successful recanalization were 

correlated with good clinical outcomes; therefore, mechanical 

thrombectomy with a stent retriever in acute ischemic stroke 

caused by BAO may be an effective treatment for clinical and 

radiologic outcomes. Through future RCTs, the safety and ef-

fectiveness of mechanical thrombectomy in acute ischemic 

stroke caused by BAO will be fully elucidated.
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