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Background and Purpose Mechanical thrombectomy (MT) is an effective treatment for patients 
with basilar artery occlusion (BAO) acute ischemic stroke. It remains unclear whether bridging in-
travenous thrombolysis (IVT) prior to MT confers any benefit. This study compared the outcomes of 
acute BAO patients who were treated with direct MT versus combined IVT plus MT.
Methods This multicenter retrospective cohort study included patients who were treated for acute 
BAO from eight comprehensive stroke centers between January 2015 and December 2019. Pa-
tients received direct MT or combined bridging IVT plus MT. Primary outcome was favorable func-
tional outcome defined as modified Rankin Scale 0–3 measured at 90 days. Secondary outcome 
measures included mortality and symptomatic intracranial hemorrhage (sICH).
Results Among 322 patients, 127 (39.4%) patients underwent bridging IVT followed by MT and 
195 (60.6%) underwent direct MT. The mean±standard deviation age was 67.5±14.1 years, 64.0% 
were male and median National Institutes of Health Stroke Scale was 16 (interquartile range, 8 to 
25). At 90-day, the rate of favorable functional outcome was similar between the bridging IVT and 
direct MT groups (39.4% vs. 34.4%, P=0.361). On multivariable analyses, bridging IVT was not as-
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Introduction

Acute basilar artery occlusion (BAO) is a cerebrovascular emer-
gency that still causes devastating rates of morbidity and mor-
tality despite the advances in acute ischemic stroke (AIS) 
care.1,2 In some cases, basilar artery strokes can result in 
locked-in syndrome with quadriplegia and anarthria.3 An effec-
tive treatment modality for AIS due to large-vessel occlusion 
(LVO) is mechanical thrombectomy (MT).4-10 Administration of 
bridging intravenous thrombolysis (IVT) prior to MT is also rec-
ommended for most patients with LVO, pending results of sev-
eral randomized controlled trials.11-15 The aim of IVT is to aid in 
recanalization of the culprit blood vessel and establish reperfu-
sion, as well as to ameliorate any residual distal thrombi post-
EVT, but this is balanced against the risk of hemorrhagic com-

plications.16-18

Pooled analyses from several studies provide conflicting re-
sults regarding the efficacy of bridging IVT, with some studies 
reporting equivalent effects achieved in bridging IVT and direct 
MT,19-22 and others reporting an advantage with bridging treat-
ment.23 However, most of these analyses included anterior cir-
culation strokes.24 In patients with BAO who undergo MT, it re-
mains to be elucidated whether prior treatment with bridging 
IVT is beneficial. An optimal clinical management protocol in 
patients with BAO has yet to be derived.25 

We therefore performed a multicenter retrospective cohort 
study conducted across comprehensive stroke centers in Eu-
rope and Asia to determine whether outcomes of direct MT 
alone would be comparable to bridging IVT plus MT treatment 
in patients with BAO AIS.

Methods

Ethics and standard protocol approvals
This retrospective cohort study was approved by the Institu-
tional Review Boards (IRB) of each respective institution. Waiv-
er of individual participant consent was granted.

Patients and treatment
Consecutive patients from eight comprehensive stroke centers 
across five countries (Supplementary Table 1) with acute BAO 
who underwent MT between January 2015 and December 
2019 were included. Of these, patients with a premorbid modi-
fied Rankin Scale (mRS) ≥2 were excluded from this study. Pri-
or to MT, all patients underwent baseline neurovascular imag-
ing with computed tomography (CT) and CT angiography. Pa-
tients were considered for bridging thrombolysis if they pre-
sented within 4.5 hours of symptom onset, if they had no con-
traindications, and at the final discretion of the treating stroke 
neurologist.26 In each institution, IVT was administered by an 
accredited neurologist at a dose of 0.9 mg/kg.

At all centers, patients were considered eligible for MT if the 
procedure could be initiated within 24 hours of the time of 
stroke onset and had an angiographically confirmed occlusion 
in the basilar artery. Patients were excluded from thrombecto-
my when pre-treatment imaging revealed extensive ischemic 
changes in the brainstem, or if the stroke was considered mild, 
based on an admission National Institutes of Health Stroke 
Scale (NIHSS) score of 3 or less. There was no upper limit on 
either the age of the patient or admission NIHSS score for in-
clusion across all centers. 

Clinical monitoring was performed in either the intensive care 
unit or high dependency unit setting during the initial acute 
episode. All patients were managed according to international 
guidelines for the management of AIS.27 Participating stroke 
centers employed either a stent-retriever, direct aspiration cath-
eter, or combined stent-retriever and aspiration via intermediate 
catheter approach from the start of the procedure. Patients who 
required intracranial stenting and intra-arterial thrombolysis 
were excluded from this study. Follow-up CT scan was per-
formed at around 24 hours after initial treatment.

Data collection
The following epidemiological information was extracted from 
patient records: age, sex, race, and smoking history. Comorbidi-

sociated with favorable functional outcome, mortality or sICH. In subgroup analyses, patients with 
underlying atherosclerosis treated with bridging IVT compared to direct MT had a higher rate of 
favorable functional outcome at 90 days (37.2% vs. 15.5%, P=0.013).
Conclusions Functional outcomes were similar in BAO patients treated with bridging IVT versus 
direct MT. In the subgroup of patients with underlying large-artery atherosclerosis stroke mecha-
nism, bridging IVT may potentially confer benefit and this warrants further investigation.

Keywords Thrombolytic therapy; Thrombectomy; Stroke; Vertebrobasilar insufficiency; Basilar 
artery 
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ties studied included hypertension, hyperlipidaemia, diabetes 
mellitus, atrial fibrillation, and previous ischemic stroke. The 
mechanism of ischemic stroke was defined according to the 
Trial of ORG 10172 in Acute Stroke Treatment (TOAST) classifi-
cation,28 NIHSS score on admission and the time from stroke 
onset to groin puncture were extracted.

Primary and secondary outcomes
The primary outcome measure was a favorable functional out-
come defined as a mRS ≤3 after 90 days.2 Secondary measures 
of outcome were in-hospital mortality, good functional outcome 
defined as a mRS ≤2 after 90 days, favorable mRS of ≤3 upon 
discharge, symptomatic intracranial hemorrhage (sICH) and sub-
arachnoid hemorrhage (SAH). Reperfusion was assessed using 
post-procedure angiography, and successful reperfusion was de-
fined as having a 2b–3 flow as calculated using the modified 
Thrombolysis in Cerebral Infarction (mTICI) scale.29 Additionally, a 
subset of patients who achieved mTICI 2c and 3 grades reperfu-

sion was also tabulated. sICH was defined by the presence of pa-
renchymal hemorrhage with an increase in NIHSS by ≥4 points 
within 24 hours of revascularization according to the modified  
Safe Implementation of Thrombolysis in Stroke-Monitoring Study 
(SITS-MOST) criteria. Any SAH in the 24 hours post-thrombecto-
my CT imaging scans was included in the definition.30,31

Statistical analysis
Numeric variables were first tested for normality with the 
Shapiro-Wilk test. A Student’s t-test was used for normally 
distributed data and a Mann-Whitney U test for non-normally 
distributed data. Categorical variables were compared using a 
Pearson chi-square test, with computation of Wald and score 
95% confidence interval (CI) for the incidence odds ratio (OR). 
Subsequently, multivariable logistic regression was carried out 
to identify predictors for primary and secondary outcome 
measures. In addition, the following exploratory subgroup 
analyses were performed: (1) age 75 years or younger vs. older 

Table 1. Baseline characteristics of study population (n=322)

Characteristic Total (n=322) Bridging IVT (n=127) Direct MT (n=195) P

Age (yr) 67.5±14.1 69.4±14.0 66.3±14.0 0.054

Sex 0.050

Male 206 (64.0) 73 (57.5) 133 (68.2)

Female 116 (36.0) 54 (42.5) 62 (31.8)

Country -

Germany 138 (42.9) 65 (51.2) 73 (37.4)

United Kingdom 10 (3.1) 2 (1.6) 8 (4.1)

Singapore 67 (20.8) 33 (26.0) 34 (17.4)

Taiwan 46 (14.3) 7 (5.5) 39 (20.0)

Sweden 61 (18.9) 20 (15.7) 41 (21.0)

Race 0.275

Caucasian 209 (64.9) 87 (68.5) 122 (62.6)

Asian 113 (35.1) 40 (31.5) 73 (37.4)

Hypertension 198/260 (76.2) 88/106 (83.0) 110/154 (71.4) 0.031

Hyperlipidaemia 83/256 (32.4) 38/103 (36.9) 45/153 (29.4) 0.210

Diabetes mellitus 75/260 (28.8) 31/106 (29.2) 44/154 (28.6) 0.909

Atrial fibrillation 77/260 (29.6) 27/106 (25.5) 50/154 (32.5) 0.225

Previous stroke 34/215 (15.8) 16/86 (18.6) 18/129 (14.0) 0.360

TOAST classification 0.410

Large-artery atherosclerosis 101 (31.4) 43 (33.9) 58 (29.7)

Cardioembolic 137 (42.5) 47 (37.0) 90 (46.2)

Stroke of other determined aetiology 12 (3.7) 6 (4.7) 6 (3.1)

Stroke of undetermined aetiology 72 (22.4) 31 (24.4) 41 (21.0)

Admission NIHSS 16 (8–25) 14 (8–22) 17 (8–26) 0.092

Time from stroke onset to groin puncture (min) 270 (180–420) 240 (180–300) 330 (180–518) 0.002

Time from groin puncture to reperfusion (min) 60 (30–90) 60 (30–82) 60 (30–90) 0.670

Values are presented as mean±standard deviation, number (%), or median (interquartile range).
IVT, intravenous thrombolysis; MT, mechanical thrombectomy; TOAST, Trial of Org 10172 in Acute Stroke Treatment; NIHSS, National Institutes of Health 
Stroke Scale.
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than 75 years; (2) male vs. female sex; and (3) TOAST mecha-
nism of large-artery atherosclerosis (LAA) vs. non-LAA strokes. 
P values <0.05 were considered statistically significant. The 
selection of variables for multivariable analyses was decided a 
priori based on previously known factors from the literature 
that determine functional outcome after MT. Unknown or 
missing values were excluded from the denominator when 
calculating proportions in the study cohort. All statistical 
analysis was performed using SPSS version 26 (IBM Co., Ar-
monk, NY, USA).

Results

Baseline characteristics
A total of 322 patients were included in the study. Of these 
patients, 127 (39.4%) underwent bridging IVT prior to MT while 
195 (60.6%) underwent direct MT. The baseline characteristics 
of the bridging IVT group and direct MT group were compara-
ble, with similar age, race, and comorbidity profile. Notably, 
there were more males in the direct MT group (68.2%) com-
pared to the bridging IVT group (57.5%) (P=0.050). In accor-

Table 3. Comparison of outcomes between bridging IVT and direct MT groups

Outcome OR (95% CI) P

90-Day mRS 1.21 (0.67–2.18) 0.524

Discharge mRS 1.60 (0.82–3.10) 0.169

In-hospital mortality 0.74 (0.38–1.45) 0.383

Post-treatment mTICI 2b–3 2.33 (0.98–5.53) 0.056

sICH 24-hour post-intervention 1.65 (0.49–5.59) 0.422

Subarachnoid hemorrhage 0.96 (0.20–4.54) 0.955

Adjusted for age, sex, National Institutes of Health Stroke Scale and time from stroke onset to groin puncture.
IVT, intravenous thrombolysis; MT, mechanical thrombectomy; OR, odds ratio; CI, confidence interval; mRS, modified Rankin Scale; mTICI, modified Thrombol-
ysis in Cerebral Infarction; sICH, symptomatic intracranial hemorrhage.

Table 2. Comparison of outcomes between direct MT and bridging IVT groups (n=322)

Outcome Total (n=322) Bridging IVT (n=127) Direct MT (n=195) P

Primary outcome

90-Day mRS 0.361

0–3 (favorable) 117 (36.3) 50 (39.4) 67 (34.4)

4–6 (unfavorable) 205 (63.7) 77 (60.6) 128 (65.6)

Secondary outcomes

In-hospital mortality 0.226

Survival 245 (76.1) 102 (80.3) 143 (73.3)

Death 77 (23.9) 25 (19.7) 52 (26.7)

90-Day mRS 0.593

0–2 (good) 91 (28.3) 38 (29.9) 53 (27.2)

3–6 (poor) 231 (71.7) 89 (70.1) 142 (72.8)

Discharge mRS 0.047

0–3 (favorable) 73/261 (28.0) 37/107 (34.6) 36/154 (23.4)

4–6 (unfavorable) 188/261 (72.0) 70/107 (65.4) 118/154 (76.6)

mTICI post-treatment 0.110

0–2a (poor) 45/320 (14.1) 13/127 (10.2) 32/193 (16.6)

2b–3 (good) 275/320 (85.9) 114/127 (89.8) 161/193 (83.4)

mTICI post-treatment 0.275

0–2b (poor) 120/320 (37.5) 43/127 (33.9) 77/193 (39.9)

2c–3 (good) 200/320 (62.5) 84/127 (66.1) 116/193 (60.1)

sICH 24-hour post-intervention 14/299 (4.7) 6/119 (5.0) 8/180 (4.4) 0.811

Subarachnoid hemorrhage 9/264 (3.4) 3/99 (3.0) 6/165 (3.6) 1.000

Values are presented as number (%).
MT, mechanical thrombectomy; IVT, intravenous thrombolysis; mRS, modified Rankin Scale; mTICI, modified Thrombolysis in Cerebral Infarction; sICH, symp-
tomatic intracranial hemorrhage.



Siow et al.   Bridging vs. Direct Basilar Artery Thrombectomy

132  http://j-stroke.org https://doi.org/10.5853/jos.2021.02082

dance with TOAST classification, 101 patients (31.4%) had un-
derlying LAA and 137 patients (42.5%) had stroke due to car-
dioembolism. There was a homogenous distribution of stroke 
mechanisms in the bridging IVT group and the direct MT group 
(Table 1). 

Stroke severity as measured by median NIHSS was 16 on ad-
mission, and was marginally lower in the bridging IVT group 
compared to the direct MT group (14 vs. 17, P=0.092). Median 
time from stroke onset to groin puncture was longer in the di-
rect MT group (median, 330 minutes; interquartile range [IQR], 
180 to 518), compared to the bridging thrombolysis group 
(median, 240 minutes; IQR, 180 to 300; P=0.002). Median time 
from groin puncture to reperfusion was similar between both 
groups (Table 1).

Primary outcome
The rate of favorable functional outcome at 90 days was simi-
lar between the direct MT and bridging IVT groups (34.4% vs. 
39.4%, P=0.361) (Table 2). After adjustment for age, sex, NI-
HSS, and time from stroke onset to groin puncture in the mul-
tivariable model, bridging IVT was not significantly associated 

with favorable functional outcome at 90 days (OR, 1.21; 95% 
CI, 0.67 to 2.18; P=0.524) (Table 3).

Secondary outcomes
Secondary outcomes were largely similar between the direct 
MT group and the bridging IVT group, with the exception of 
discharge mRS (Table 2). The rate of favorable functional out-
come upon discharge was significantly higher in the bridging 
IVT group compared to the direct MT group (34.6% vs. 23.4%, 
P=0.047). In the bridging IVT group, 89.8% (114/127) of the 
patients achieved successful reperfusion (mTICI 2b–3), com-
pared to 83.4% (161/193) in the direct MT group (P=0.110). 
In-hospital mortality rate was 19.7% in the bridging IVT group, 
compared to 26.7% in the direct MT group (P=0.226). Few pa-
tients sustained hemorrhagic complications, and the rates of 
sICH in the two treatment groups were similar (5.0% in bridg-
ing IVT vs. 4.4% in direct MT, P=0.811). Similarly, rates of SAH 
were comparable between both treatment groups (3.0% vs. 
3.6%, P=1.000). 

After adjustment for age, sex, NIHSS, and time from stroke 
onset to groin puncture in the multivariable model, the associ-

Table 4. Subgroup analysis comparing outcomes of bridging IVT vs. direct MT in basilar artery occlusion patients with underlying large-artery atherosclerosis 
(n=101)

Outcome Total (n=101) Bridging IVT (n=43) Direct MT (n=58) OR (95% CI) P

90-Day mRS 3.23 (1.26–8.28) 0.013

0–3 (favorable) 25 (24.8) 16 (37.2) 9 (15.5)

4–6 (unfavorable) 76 (75.2) 27 (62.8) 49 (84.5)

90-Day mRS 4.10 (1.32–12.75) 0.010

0–2 (good) 17 (16.9) 12 (27.9) 5 (8.6)

3–6 (poor) 84 (83.2) 31 (72.1) 53 (91.4)

Discharge mRS 6.28 (2.08–18.98) <0.001

0–3 (good) 21 (20.8) 16 (37.2) 5 (8.6)

4–6 (poor) 80 (79.2) 27 (72.8) 53 (91.4)

In-hospital mortality 0.34 (0.13–0.90) 0.027

Survival 73 (72.3) 36 (83.7) 37 (63.8)

Death 28 (27.7) 7 (16.3) 21 (36.2)

mTICI post-treatment 2.07 (0.51–8.33) 0.346

0–2a (poor) 11 (10.9) 3 (7.0) 8 (13.8)

2b–3 (good) 90 (89.1) 40 (93.0) 50 (86.2)

mTICI post-treatment 1.89 (0.81–4.43) 0.117

0–2b (poor) 37 (36.6) 12 (27.9) 25 (43.1)

2c–3 (good) 64 (63.4) 31 (72.1) 33 (56.9)

sICH 24-hour post-intervention 7 (6.9) 3 (7.0) 4 (6.9) 1.01 (0.22–4.78) 1.000

Subarachnoid hemorrhage 2 (2.0) 1 (2.3) 1 (1.7) 1.36 (0.08–22.33) 1.000

Values are presented as number (%).
IVT, intravenous thrombolysis; MT, mechanical thrombectomy; OR, odds ratio; CI, confidence interval; mRS, modified Rankin Scale; mTICI, modified Thrombol-
ysis in Cerebral Infarction; sICH, symptomatic intracranial hemorrhage.
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ation between bridging IVT and favorable functional outcome 
upon discharge lost significance (OR, 1.60; 95% CI, 0.82 to 
3.10; P=0.169) (Table 3). Similarly, bridging IVT was not signifi-
cantly associated with the other outcomes upon multivariable 
adjustment (Table 3).

Subgroup analysis
A significant treatment effect of bridging IVT was observed in 
the subgroup of patients who had underlying LAA (Table 4). In 
this subgroup, patients treated with bridging IVT compared to 
direct MT had a high rate of favorable functional outcome at 
90 days (37.2% vs. 15.5%, P=0.013). A similar trend was ob-
served with regard to other functional outcome measures, mRS 
0–2 at 90 days (27.9% vs. 8.6%, P=0.010) and mRS 0–3 at dis-
charge (37.2% vs. 8.6%, P<0.001). In-hospital mortality was 
also lower in the bridging IVT group compared to the direct MT 
group (16.3% vs. 36.2%, P=0.027). Rates of successful reperfu-
sion, sICH and SAH were similar between the bridging IVT and 
direct MT groups (Table 4). On ordinal analyses, bridging IVT 
was associated with a favorable shift in the mRS outcomes in 
BAO patients with LAA (OR, 2.99; 95% CI, 1.42 to 6.28; 
P=0.004) (Figure 1).

In all other subgroup analyses performed, there were no sig-
nificant differences in the rates of favorable functional out-
come at 90 days between the bridging IVT group and the direct 

MT group (Supplementary Table 2). 

Discussion 	

In this study, we did not observe a significant improvement in 
outcomes for BAO AIS patients who received combined bridg-
ing IVT and MT, compared to direct MT alone. However in a 
subgroup analysis, we found that bridging IVT prior to MT was 
associated with better functional outcomes in patients with 
BAO due to underlying LAA. 

In the recently published Basilar Artery International Coop-
eration Study (BASICS) trial, 44.2% of patients with best medi-
cal management in addition to MT achieved favorable mRS 
scores (mRS 0–3) at 90 days post-discharge compared to 
37.7% of those managed with best medical treatment alone.32 

In our current study, we report a lower rate of favorable func-
tional outcome of 39.4% and 34.4% in the bridging and direct 
MT group respectively. The discrepancies in the rates of mRS at 
90 days is likely due to this being a real-world study, in the ab-
sence of a controlled clinical trial setting of ideal patient selec-
tion. Nonetheless, the rates of favorable functional outcomes 
in our study is similar to other large real-world registries, in-
cluding the recently published EVT for Acute Basilar Artery Oc-
clusion Study (BASILAR) study (32% of patients achieved mRS 
0–3 in that study).33

Figure 1. Ordinal shift analysis comparing 90-day modified Rankin Scale scores in patients with basilar artery occlusion acute ischemic stroke and underlying 
large-artery atherosclerosis who underwent bridging intravenous thrombolysis (IVT) versus direct mechanical thrombectomy (MT). OR, odds ratio; CI, confi-
dence interval.
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Currently, there is a paucity of evidence comparing direct MT 
and bridging IVT in the treatment of acute BAO, with no con-
sensus on the optimal clinical management of this condi-
tion.19-22,25 Arguments in favor of bridging IVT include early 
reperfusion and the recanalization of thrombi in microvascula-
ture that are inaccessible to thrombectomy devices.16 Argu-
ments opposing bridging IVT include the risks of intracranial 
hemorrhage, thrombus fragmentation and distal emboliza-
tion.34 Moreover, IVT is less effective in patients with LVO with 
a large thrombus burden as it is challenging for thrombolysis 
to penetrate the core of large thrombi and the surface areas 
exposed is less.35-37 Therefore the purported minimal benefit of 
bridging IVT is outweighed by the risks associated with hemor-
rhagic complications.34

Recent trials also support our findings that bridging IVT does 
not improve long-term patient outcomes.38,39 Upcoming ran-
domized controlled trials exploring the efficacy of bridging IVT 
compared to direct MT in AISs include The Multicenter Ran-
domized CLinical trial of Endovascular treatment for Acute 
ischemic stroke in the Netherlands (MR CLEAN-NO IV),40 Soli-
taire™ With the Intention For Thrombectomy Plus Intravenous 
t-PA Versus DIRECT Solitaire™ Stent-retriever Thrombectomy in 
Acute Anterior Circulation Stroke (SWIFT DIRECT),41 and Ran-
domized Controlled Trial of DIRECT Endovascular Clot Retrieval 
Versus Standard Bridging Thrombolysis With Endovascular Clot 
Retrieval Within 4.5 Hours of Stroke Onset (DIRECT SAFE).42 The 
caveat is that these studies are not specific to BAO ischemic 
stroke. Accordingly, the equipoise to whether bridging throm-
bolysis provides additional benefits over direct MT should be 
conclusively resolved by future larger randomized controlled 
studies or meta-analysis of trials, with the hopes of optimising 
treatment for BAO ischemic stroke. In our study, bridging IVT 
prior to MT was associated with better short term functional 
outcomes upon discharge. However, on multivariable analysis, 
the effect of bridging IVT on discharge mRS scores had lost its 
significance. This finding has been reported by similar studies 
regarding the management of LVO AIS wherein patients in the 
bridging IVT group had an early advantage compared to their 
counterparts who underwent direct MT.23,43 A postulated theory 
is that systemic thrombolysis lyses the remaining small throm-
bi and distal emboli, leading to an early advantage in function-
al outcomes in the group of patients who underwent bridging 
IVT.34 At the time of long-term follow-up, this effect may not 
be captured by the mRS score that focuses more on motor 
deficits than on cognitive outcomes.

Interestingly, our study found that patients with LAA ap-
peared to benefit from bridging IVT. In LAA, the existing nar-
rowing of cerebral vessels triggers the formation of collateral 

vessels over time.44 It is postulated that the thrombolytic agent 
flows through collateral vessels as well, allowing it to reach 
the distal end of the thrombus more effectively,44 in compari-
son to embolic strokes and strokes of other aetiologies where 
the collateral circulation development is more limited.45,46 Large 
scale studies have shown that the number of available connec-
tions to the anterior circulation is an independent predictor of 
good clinical outcome in BAO.46,47 Additionally, in LAA strokes 
with intracranial stenosis, it can be technically challenging to 
remove the thrombus via MT due to the narrowed lumen of 
cerebral vessels, with the potential to re-occlude.46 Administra-
tion of IVT potentially softens or dissolves the thrombus, facili-
tating more effective MT and better patient outcomes.34 There-
fore, patients with LAA aetiology of BAO ischemic stroke could 
potentially be candidates for bridging IVT. Notably, the majority 
of patients categorised with LAA had intracranial atheroscle-
rotic disease.36 Nonetheless, larger randomized studies are 
needed to validate our findings.

The limitations of our study stem from its retrospective 
non-randomized nature. Firstly, a difference in stroke onset to 
groin puncture time was noted between the bridging throm-
bolysis group and direct MT group, which was adjusted for in 
the multivariable analyses. Secondly, treatment allocations 
were made at the discretion of the treating stroke neurologist 
and neurointerventionist. This may introduce selection bias as 
different centers may have had different clinical practices. In 
our study cohort, 76.4% of bridging IVT (n=97/127) patients 
and around half of the patients in the direct MT group (50.3%; 
n=98/195) had onset to groin puncture time within 4.5 hours. 
This reflects a large proportion of patients in the direct MT 
group that presented early enough to be treated with bridging 
IVT; however, the attending stroke neurologist elected to forgo 
bridging IVT. Unfortunately, we did not collect the specific 
reasons for not administering IVT in this retrospective study. 
Nonetheless, our findings are reflective of real-world treat-
ment paradigms as they reflect the same inconsistencies ob-
served in treatment allocations by different physicians even 
within the same center, facilitating our improved understand-
ing of the appropriate therapeutic strategies. Finally, the lack 
of statistical significance reported for the primary study out-
come could be a function and limitation of the moderate 
sample size. Our study included a total of 322 acute BAO pa-
tients who underwent MT, which is a respectable cohort size 
in view that the procedure is less commonly performed for 
BAO in comparison to anterior circulation LVO. This sample 
size is also comparable to recently published bridging IVT ver-
sus direct MT randomized controlled trials for anterior circula-
tion LVO.38,39
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Conclusions

In patients with AIS due to BAO, bridging IVT was not associat-
ed with improved functional outcomes at 90-day. However, in 
patients with underlying LAA, a significant treatment effect of 
bridging IVT was observed. The equipoise to whether bridging 
IVT provides additional benefits over direct MT should be re-
solved in future randomized controlled studies.

Supplementary materials

Supplementary materials related to this article can be found 
online at https://doi.org/10.5853/jos.2021.02082.
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Supplementary Table 2. Comparing 90-day functional outcomes of bridging IVT vs. direct MT in subgroup analyses

Outcome Total Bridging IVT Direct MT OR (95%CI) P

LAA 90-Day mRS 3.23 (1.26–8.28) 0.013

0–3 (good) 25 (24.8) 16 (37.2) 9 (15.5)

4–6 (poor) 76 (75.2) 27 (62.8) 49 (84.5)

Non-LAA 90-day mRS 0.93 (0.53–1.61) 0.785

0–3 (good) 92 (41.6) 34 (40.5) 58 (42.3)

4–6 (poor) 129 (58.4) 50 (59.5) 79 (57.7)

Young (≤75 years) 90-day mRS 1.22 (0.69–2.16) 0.486

0–3 (good) 87 (41.0) 34 (44.2) 53 (39.3)

4–6 (poor) 125 (59.0) 43 (55.8) 82 (60.7)

Old (>75 years) 90-day mRS 1.55 (0.67–3.59) 0.310

0–3 (good) 30 (27.3) 16 (32.0) 14 (23.3)

4–6 (poor) 80 (72.7) 24 (68.0) 46 (76.7)

Male 90-day mRS 1.30 (0.72–2.36) 0.384

0–3 (good) 71 (34.5) 28 (38.4) 43 (32.3)

4–6 (poor) 135 (65.5) 45 (61.6) 90 (67.7)

Female 90-day mRS 1.09 (0.52–2.29) 0.823

0–3 (good) 46 (39.7) 22 (40.7) 24 (38.7)

4–6 (poor) 70 (60.3) 32 (59.3) 38 (61.3)

Values are presented as number (%).
IVT, intravenous thrombolysis; MT, mechanical thrombectomy; OR, odds ratio; CI, confidence interval; LAA, large-artery atherosclerosis; mRS, modified Rankin 
Scale.

Supplementary Table 1. Participating study institutions across five countries

Germany University Hospital Magdeburg

University Medical Center Hamburg-Eppendorf

University Hospital RWTH Aachen

Hospital Bremen-Mitte

United Kingdom The Royal London Hospital

Taiwan Linkou Chang Gung Memorial Hospital

Sweden Karolinska Institutet

Singapore National University Hospital


