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Abstract

Introduction: Even with reperfusion therapies, the prognosis of patients with basilar artery occlusion (BAO) related
stroke remains poor. We aimed to test the hypothesis that the presence of prodromal symptoms, an easily available
anamnestic data, is a key determinant of poor functional outcome.

Patients and methods: Data from patients with BAO treated in Lille, France, with mechanical thrombectomy (MT)
between 2015 and 2021 were prospectively collected. The presence of prodromal symptoms was defined by previous
transient neurological deficit or gradual progressive clinical worsening preceding a secondary sudden clinical worsening.
We compared the characteristics of patients with and without prodromal symptoms. We built multivariate logistic
regression models to study the association between the presence of prodromal symptoms and functional (mRS 0-3 and
mortality), and procedural (successful recanalization and early reocclusion) outcomes.

Results: Among the 180 patients, 63 (35%) had prodromal symptoms, most frequently a vertigo. Large artery
atherosclerosis was the predominant cause of stroke (41.3%). The presence of prodromal symptoms was an independent
predictor of worse 90-day functional outcome (mRS 0-3: 25.4% vs 47.0%, odds ratio (OR) 0.39; 95% confidence interval
(Cl) 0.16-0.86) and 90-day mortality (OR 2.17; 95% CI 1.02-4.65). Despite similar successful recanalization rate, the
proportion of early basilar artery reocclusion was higher in patients with prodromal symptoms (23.8% vs 5.6%, p =0.002).
Discussion and conclusion: More than one third of BAO patients treated with MT had prodromal symptoms,
especially patients with large-artery atherosclerosis. Clinicians should systematically screen for prodromal symptoms
given the poor related functional outcome and increased risk of early basilar artery reocclusion.
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Introduction

Acute ischemic stroke due to basilar artery occlusion

(BAO) is a rare but severe condition associated with high ~ 'Univ. Lille, Inserm, CHU Lille, UMR-S1172 - LiINCog - Lille

disability and mortality rates.!” The effectiveness of
mechanical thrombectomy (MT) in patients with BAO has
been uncertain for a couple of reasons. Firstly, these patients
were excluded from most trials examining MT for large-
artery occlusion ischemic stroke.>" Secondly, the initial tri-
als dedicated to BAO failed to provide conclusive
evidence.”® More recently, the Endovascular Treatment for
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Acute Basilar Artery Occlusion (ATTENTION) and the
Basilar Artery Occlusion Chinese Endovascular (BAOCHE)
trials showed a clear benefit of MT in reducing disability
and mortality.”!° However, in these trials, the prognosis of
BAO remains poor: among treated patients, more than half
had severe residual disabilities, and one third died.

Therefore the ability to predict outcome in this popula-
tion is a key issue for clinicians.!! Among other predictors
(age, vascular risk factors, initial clinical severity, occlu-
sion site, and extent of ischemic lesions), the onset to treat-
ment time is critical.'”>"® In ATTENTION and BAOCHE
RCTs, the estimated time of BAO was defined as the time
of onset of acute symptoms leading to the clinical diagnosis
of BAO. However, determining the exact onset of BAO is
often challenging in this condition since a substantial pro-
portion of patients doesn’t experience a sudden onset of
symptoms.” Some patients with BAO have prodromal
symptoms (such as transient neurological deficits or a grad-
ual progressive worsening) preceding sudden worsening.
To date, there is no consensual definition of prodromal
symptoms, and the literature is scarce: the prevalence
ranged from 38% to 78%, without clear time-window
between the onset of prodromal symptoms and BAO diag-
nosis.?’ Various symptoms have been reported but mostly
vertigo, nausea, and visual symptoms. In the Basilar Artery
International Cooperation Study (BASICS) registry, the
presence of prodromal symptoms was associated with a
poorer outcome, although only 18% underwent MT.?!

In this large prospective cohort of patients with BAO
treated with MT, we aimed to test the hypothesis that the
presence of prodromal symptoms, an easily available anam-
nestic data, is a key determinant of poor functional
outcome.

Methods
Ethics

The ethical committee (Comité de protection des personnes
Nord-Ouest IV) classified the study as observational on
March 9th, 2010, and the committee protecting patient’s
personal data approved the study by December 21,2010 (n°
10.677). Anonymized data supporting the findings of this
study are available from the corresponding author on rea-
sonable request.

Design, setting, population and treatments

Between January 1st, 2015, and December 31st, 2021, we
retrospectively analyzed data from all consecutive stroke
patients included in the Lille reperfusion registry, which is
an ongoing observational registry. Details of the registry
have been previously reported.”” For the purpose of this
study, we included all consecutive adult patients (no upper
age limit) admitted to the Lille University Hospital (Lille,

France) with an ischemic stroke related to BAO and treated
with MT. The presence of BAO was diagnosed on MRI or
CT-scan angiography and confirmed during digital sub-
tracted angiography (DSA). MT was started within 24h
after presumed BAO onset (i.e. acute symptoms or sudden
worsening) and selection criteria details are available in the
Supplemental Materials.

Data assessments

Definition of prodromal symptoms. In the absence of consen-
sual definition of prodromal symptoms, we defined them
by the presence of transient neurological symptoms com-
patible with transient ischemic attack (TIA) in the posterior
circulation occurring within 30 days before BAO diagnosis,
or gradual progressive clinical worsening (>1h) before
first medical contact and preceding sudden clinical worsen-
ing that led to the stroke alert. We collected the symptoms
and the delay between the first symptom and the clinical
worsening leading to the diagnosis of BAO. In case of sud-
den onset of symptoms or early clinical worsening after the
first medical contact, patients were classified “without pro-
dromal symptoms.” Patients with wake-up stroke without
neurological symptoms in the last month (reported by
themselves or their relatives) were also classified “without
prodromal symptoms.”

Clinical characteristics. We prospectively collected the fol-
lowing data: demographic characteristics (age, sex), vascu-
lar risk factors (arterial hypertension, diabetes mellitus,
dyslipidemia, previous or current smoking, excessive alco-
hol consumption), history of atrial fibrillation, use of
antithrombotic agents. We recorded the mRS before
stroke.”* The clinical severity was assessed using the
National Institutes of Health Stroke Scale (NIHSS) before
reperfusion treatment and 24 h after treatment. Administra-
tion of intravenous thrombolysis (IVT) before MT was reg-
istered. Time to treatment reported in the current study
referred to the time between MT and the onset of acute
symptoms leading to the diagnosis of BAO or, in case of
“wake-up” stroke, the last time the patient was seen normal.
The cause of ischemic stroke was determined at discharge
according to the TOAST criteria (Trial of ORG 10172 in
Acute Stroke Treatment).”*

Structural brain imaging, acquisition and interpretation. We
used the posterior circulation Alberta Stroke Program Early
CT Score (pc-ASPECTS) on DWI sequence or on CT-scan
to estimate the extent of ischemic lesion.?* To do so, the pc-
ASPECTS was calculated on the first brain imaging by two
trained examinators blinded to clinical, procedural, and
radiological follow-up. We also noted on first imaging if
some part of ischemic lesions were FLAIR-positive. As
part of our in-house stroke protocol, all patients underwent
follow-up brain imaging (MRI-MRA or CTA) 24h after
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treatment or earlier in case of clinical worsening. This fol-
low-up imaging comprised angiography and was used to
evaluate the permeability of basilar artery, and the presence
of symptomatic intracranial hemorrhage (ECASS2 trial
criteria).?

Angiographic data. Endovascular procedure and analysis of
cerebral angiographic images were performed by experi-
enced interventional neuroradiologists (TP, MB) blinded to
clinical and MRI or CT data. The site of occlusion was clas-
sified on pretreatment angiography into proximal (from the
vertebrobasilar junction to the origin of the anterior inferior
cerebellar artery), middle (from the origin of the anterior
inferior cerebellar artery to the origin of the superior cere-
bellar artery), and distal occlusion (distal to the origin of the
superior cerebellar artery).?” The type of device (aspiration
and/or stent-retrievers) and the use of adjuvant therapeutics
(angioplasty and/or stenting of basilar artery) were
recorded. We reported the number of passes and the proce-
dure duration. The degree of recanalization after MT was
evaluated using the modified Thrombolysis in Cerebral
Infarction scale (mTICI).!*? Successful recanalization was
defined as mTICI score =2b and complete recanalization
as a mTICI score of 3. At the end of the procedure, we
recorded the presence or not of residual irregularities of
basilar artery.

Outcome. The primary outcome was the percentage of
patients who achieved a good 90-day functional outcome,
defined as a modified Rankin Score (mRS) of 0-3, or equal
to their pre-stroke score if it was > 3. Secondary outcomes
included excellent 90-day outcome defined as mRS of 0-2
(or equal to their pre-stroke score if it was > 2), mortality
and success of recanalization at the end of the procedure. In
addition, in the subgroup of patients with initial successful
recanalization, we evaluated the rate of early basilar artery
reocclusion on systematic follow-up brain imaging.

Statistical analysis

Categorical variables were expressed as number (percent-
age). Quantitative variables were expressed as mean =
standard deviation (SD) or median and interquartile range
(IQR) according to their distribution. Normality of distribu-
tions was assessed using histograms and Shapiro—Wilk test.
Comparison of baseline characteristics between the two
study groups (patients with and without prodromal symp-
toms) was performed using Student ¢-test or Mann—Whitney
U test according to the distribution of quantitative varia-
bles, and using y2 test or Fisher exact test for categorical
variables. Effect of prodromal symptoms on the prognosis
was assessed using a logistic regression model with and
without adjustment on the following pre-specified con-
founders: clinical outcomes were adjusted for age, time to
treatment, clinical severity, extent of ischemic lesion,

previous IVT, and successful recanalization; the rates of
successful and complete recanalization were adjusted for
previous IVT, procedure duration, type of device used, and
site of occlusion. Various models of adjustment are availa-
ble in Supplemental Materials. Odds ratio (OR) with its
95% confidence interval (95% CI) was estimated as effect
size for the group factor considering patients without pro-
dromal symptoms as reference. All statistical analyses were
performed using SAS software version 9.4. The threshold
for statistical significance level was set to p <0.05.

Results

Overall study population

During the study period, 2608 consecutive patients with a
large artery occlusion related ischemic stroke were treated
with MT in our institution. Among them, 180 patients
(6.9%) had BAO and were included in the study. The base-
line characteristics of the overall study population are
reported in Table 1. In brief, mean age was 65years (SD
4.8) and 68% were men. Twenty patients (11%) had a pre-
stroke mRS > 2. Among them, four were treated despite a
mRS 4 (a lack of information during the hyperacute phase).
The median NIHSS score was 22 [IQR, 11-38]: 14 patients
(7.8%) had a NIHSS score below 6, and 65 patients (36%)
were intubated at admission. Sixty-two patients (34.4%)
received IVT prior to MT. As part of our in-house care pro-
tocol, 89% of our patients underwent MRI as first-line
imaging. Regarding outcome, 71 (39.4%) had a 90-day
good functional outcome (mRS 0-3 or equal to their pre-
stroke mRS if it was > 3), and 84 (46.7%) died. Regarding
procedural outcome, 132 patients (73.3%) achieved a suc-
cessful recanalization. Among them, 15 (11.4%) experi-
enced an early basilar artery reocclusion. Thirteen of these
reoccluded patients (87%) died (Table 2). With the excep-
tion of eight patients who underwent acute stenting of the
BAO and received per-procedural antiagregation (Aspirin
intravenously), patients did not receive antithrombotic
agents before follow-up brain imaging at 24 h.

Prodromal symptoms

Sixty-three patients (35%) had prodromal symptoms.
Among them, 16% (n=10/63) had a transient neurological
symptom, 84% (n=>53/63) had gradual progressive clinical
worsening. The most frequently reported symptom was
vertigo (n=28/63; 44.4%), followed by vomiting (n=16/63;
25.4%), associated headache (n=15/63; 23.8%), and loss of
consciousness (n=9/63; 14%). The median delay between
the first prodromal symptom and the secondary sudden
clinical worsening leading to the diagnosis of BAO was 12
(5.5-72)h, and remained unchanged after the exclusion of
10 patients with TIA. Of note, prodromal symptoms had
occurred within the last 7 days in 96% of patients (n=61/63).
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Table |. Baseline characteristics of the study population.

Variable All patients With prodromal Without prodromal p-Value
(n=180) symptoms (n=63) symptoms (n=117)
Demographics — Vascular risk factors
Age (years), mean (SD) 64.9 (4.8) 61.9 (14.2) 66.5 (14.9) 0.046
Male, n (%) 122 (67.78) 44 (69.8) 78 (66.7) 0.66
Hypertension, n (%) 126 (70) 41 (65.1) 85 (72.6) 0.29
Diabetes, n (%) 39 (21.7) 13 (20.6) 26 (22.2) 0.81
Dyslipidemia, n (%) 66 (36.7) 17 (27.0) 49 (41.9) 0.048
Smoking, n (%) 75 (41.7) 32 (50.8) 43 (36.8) 0.068
Atrial fibrillation, n (%) 53 (29.4) 8 (12.7) 45 (38.5) <0.001
Previous antiplatelet use, n (%) 47 (26.1) Il (17.5) 36 (30.8) 0.053
Previous anticoagulant use, n (%) 30 (16.7) 6 (9.5) 24 (20.5) 0.059
Stroke etiology 0.001
Large-artery atherosclerosis, n (%) 55 (30.6) 26 (41.3) 29 (24.8)
Cardioembolism, n (%) 60 (33.3) 9 (14.3) 51 (43.6)
Other determined etiology, n (%) 12 (6.7) 5(7.9) 7 (6.0)
Undetermined etiology, n (%) 53 (294) 23 (36.5) 30 (25.6)
Clinical data
NIHSS score pre-MT, median (IQR) 22.0 (11.0;38.0)  22.0 (12.0;38.0) 23.0 (11.0;38.0) 0.96
Woake-up stroke, n (%) 61 (33.89) 22 (34.9) 39 (33.3) 0.83
Radiological data
FLAIR positive infarct?, n (%) 101 (62.7) 48 (82.8) 53 (51.5) <0.001
Pc-ASPECTS, median (IQR) 6.0 (5.0;8.0) 6.0 (5.0;7.0) 6.0 (5.0;8.0) 0.52
Procedural data
Intravenous thrombolysis, n (%) 62 (34.4) 14 (22.2) 48 (41.0) 0.011
Time to treatment (min), median (IQR) 344 (245;615) 408 (277,648) 321 (238;520) 0.22
Catheterism failure, n (%) 18 (10) I (17.5) 7 (6.0 0.014
Occlusion site, n (%) 0.011
Proximal 69 (40.1) 29 (50.9) 40 (34.8)
Middle 40 (23.3) 16 (28.1) 24 (20.9)
Distal 63 (36.6) 12 21.1) 51 (44.3)
Device type, n (%) 0.77
Aspiration 64 (39.75) 19 (37.3) 45 (40.9)
Stent retriever 21 (13.04) 8 (15.7) 13 (11.8)
Aspiration and stent retriever 76 (47.2) 24 (47.1) 52 (47.3)
Number of devices passes, median (IQR) 1.0 (1.0;2.0) 2.0 (1.0;3.0) 1.0 (1.0;2.0) 0.29
Adjuvant angioplasty and/or stenting, n (%) 16 (8.9) Il (17.5) 5(4.3) 0.007
Procedure duration (min), median (IQR) 31.0 (21.0;57.0)  40.0 (21.0;80.0) 29.0 (20.5;50.0) 0.04
Presence of irregularities of basilar artery at the 62 (37.8) 31 (57.4) 31 (28.2) <0.001

end of the procedure, n (%)

SD: standard deviation; IQR: interquartile Range; MT: Mechanical Thrombectomy; NIHSS: National Institutes of Head Stroke Scale; mTICI: modified
Treatment in Cerebral Infarction; pc-ASPECTS: Posterior Circulation Alberta Stroke Program Early CT Score.
?FLAIR positivity was evaluated in the 161 patients with MRI as first-line imaging (89,4%).

Profile of patients with prodromal symptoms

The baseline characteristics of patients with and without
prodromal symptoms are reported in Table 1. Despite simi-
lar vascular risk factors, large-artery-atherosclerosis was
more frequent in patients with prodromal symptoms (41.3%
vs 24.8%, p<<0.001). These patients had more often a
FLAIR-positive infarct (82.8% vs 51.5%, p<<0.001) and
received less frequently IVT (22.2% vs 41%, p=0.011) than
patients without prodromal symptoms. Of note, we observed
a high rate of catheterism failure in this population (17.5%

vs 6%, p=0.014). Proximal occlusions were more frequent
(50.9% vs 34.8%, p=0.01). Irregularities of basilar artery at
the end of the procedure were more often observed (57.4%
vs 28.2%, p<0.001).

Impact of prodromal symptoms on outcomes

Percentage breakdown of mRS score at 90days after MT
between patients with and without prodromal symptoms is
shown in Figure 1. As shown in Table 2, the presence of
prodromal symptoms was independently associated with
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Table 2. Impact of prodromal symptoms on the prognosis of patients with basilar artery occlusion treated with mechanical
thrombectomy.

Outcomes All patients ~ With Without Unadjusted OR  Unadjusted  Adjusted OR Adjusted
prodromal prodromal (95% CI) p-value (95% Cl) p-value
symptoms  symptoms

Clinical outcomes

90-day good outcome, 71 (39.4) 16 (25.4) 55(47.0) 038 (0.19-0.74) 0.005 0.39 (0.16-0.86) 0.024*

n (%)

90-day excellent 60 (33.3) 13 (20.6) 47 (40.2)  0.39 (0.19-0.79)  0.009 0.38 (0.16-0.93) 0.03%

outcome, n (%)

90-day all-cause 84 (46.7) 36 (57.1) 48 (41.0) 1.92 (1.03-3.56) 0.040 2.17 (1.02-4.65) 0.046*

mortality, n (%)

Procedural outcomes

Final mTICI=2B, n (%) 132 (73.3) 42 (66.7) 90 (76.9)  0.60 (0.31-1.18) 0.140 0.84 (0.38-1.84) 0.664°

Final mTICI=3, n (%) 78 (45.9) 20 (31.8) 58 (49.6)  0.47 (0.25-0.90) 0.022 0.58 (0.27-1.22) 0.151°

Reocclusion at 24h, 15 (11.4) 10 (23.8) 5 (5.6) 5.95 (1.91-18.52) 0.002 - -

n (%)

mTICI: modified Treatment in Cerebral Infarction; MT: Mechanical Thrombectomy; IVT: Intravenous Thrombolysis.

90-day good outcome: modified Rankin Score (mRS) of 0-3, or equal to their pre-stroke score if it was > 3.
90-day excellent outcome: modified Rankin Score (mRS) of 0-2, or equal to their pre-stroke score if it was > 2.

?Adjusted for age, time to treatment, PC-ASPECT, NIHSS score before MT, successful recanalization (mTICI=2B), IVT before MT.
bAdjusted for IVT before MT, procedure duration, type of device used, site of occlusion.

With
prodromal
symptoms

n=63

3% 10%

Without
prodromal
symptoms

n= 117

7%

10%

6% 6%

6%

18%

EMRS=0EMRS=1EMRS=2EMRS=3EMRS=4 EmRS=5" mRS=6

Figure |. Percentage breakdown of 90-day mRS score.
mRS scores range from 0 (no disability) to 6 (death). Solid line indicates the gap between the proportion of mRS [0-3] between patients with and
without prodromal symptoms. mRS: modified Rankin Scale.
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worse 90-day functional outcome (25.4% vs 47.0%;
adjusted OR 0.39 [0.16-0.86], p=0.024) and 90-day all-
cause mortality (57.1%vs 41.0%; adjusted OR 2.17 [1.02—
4.65], p=0.046). Given that the a priori definition of
confounding factors is debatable, we provide, in
Supplemental Table 1, different statistical models with var-
ying degree of adjustment. Whatever the model used, the
presence of prodromal symptoms remained an independent
predictor of functional outcome. We also repeated the anal-
yses after excluding patients with TIA (rn=10): results
remained unchanged (see Supplemental Table 2).

The rate of successful recanalization was not signifi-
cantly different between patients with or without prodromal
symptoms (mTICI=2b: 66.7% vs 76.9%; adjusted OR
0.84 [0.38-1.84], p=0.66), although we observed a slight
difference on complete recanalization (mTICI 3: 31.8% vs
49.6%, adjusted OR 0.58 [0.27-1.22], p=0.15).

Among patients with successful recanalization, the pres-
ence of prodromal symptoms increased the risk of early
basilar artery reocclusion on follow-up brain imaging
(23.8% vs 5.6%, unadjusted OR 5.95 [1.91-18.52], unad-
justed p=0.002). Finally, symptomatic hemorrhage
occurred in 13 patients (7.6%), without difference between
the two groups (5.1% vs 8.9%, p=0.55).

Discussion

In 180 consecutive BAO patients treated with MT, more
than a third had prodromal symptoms, which was a key
determinant of poor prognosis: it was an independent pre-
dictor of 90-day poor functional outcome and it doubled
mortality. In addition, those patients experienced more fre-
quently early basilar artery reocclusion despite similar ini-
tial successful recanalization.

The presence of prodromal symptoms in 35% of our
population was an independent and strong predictor of poor
prognosis. Patients with prodromal symptoms were 60%
less likely to have a good outcome, and had a twofold
increased risk of mortality at 3 months. Unlike previously
reported predictors, this prodromal status is specific to the
BAO population, putting forward its clinical relevance.'*"
Even with the inclusion of 8% of patients with minor
strokes, our rate of good outcome among patients with pro-
dromal symptoms was still lower than those reported in the
two recent RCTs (ATTENTION and BAOCHE).>!? It is
likely because we included patients with previous disability
and elderly patients. Nonetheless, 25% of them had good
outcome (and 20% had a mRS 0-2), suggesting that MT
may be beneficial for some of these patients too.

Our findings raise several hypotheses for the poor out-
come of BAO patients with prodromal symptoms. These
patients received less frequently IV thrombolysis, probably
because some prodromal symptoms may be associated with
minor recent FLAIR positive infarcts leading to a decision
to withhold thrombolysis. The proportion of catheterization

failure was high among patients with prodromal symptoms,
leaving one out of five patients without endovascular treat-
ment. When catheterization was feasible, the procedure
duration was longer with higher number of devices passes
and the need for adjuvant therapies (angioplasty and/or
stenting). These risky procedures also contribute to the
poorer prognosis of these patients.?®3* Therefore, we sug-
gest that the interventional neuroradiology team should be
informed of the occurrence of prodromal symptoms.
Despite similar initial successful recanalization, one out of
four patients with prodromal symptoms had an early basilar
artery reocclusion and this was another key prognostic
determinant leading to a mortality rate of 90%. Although
the low number of events hampered deepen statistical
investigations, we hypothesize that the presence of basilar
artery irregularities at the end of the procedure increased
the risk of reocclusion. Whether these patients might bene-
fit from early peri-procedural anti-aggregation to limit the
risk of early reocclusion should be investigated in future
studies.

Most of these factors contributing to poor prognosis
share a common pathophysiological substrate: the over-
representation of large-artery atherosclerosis in patients
with prodromal symptoms (41% vs 25%) .32 This rate
was still lower than those reported in recent RCTs (44% in
ATTENTION trial, and 66% in BAOCHE trial).!
However, these trials included East Asian patients, a popu-
lation at risk of large-artery atherosclerosis. Several mecha-
nistical issues remain unsolved. For instance, the vascular
integrity of the basilar artery at the time of prodromal
symptoms is unknown (sub-occlusion or occlusion with
initial effective collateral network). It may be suggested
that the type of prodromal symptoms (TIA vs progressive
worsening) may reflect a distinct underlying pathophysio-
logical process and be associated with different outcomes
although our results were unchanged after exclusion of the
10 patients with TIA. Further studies are warranted to better
understanding the underlying mechanisms at play and to
achieve a consensual definition of prodromal symptoms,
including the type and time-window of symptoms. To go
further, our results encourage the incorporation of the pres-
ence of prodromal symptoms into the design and interpreta-
tion of future RCTs.

Our study has several limitations, including the inherent
bias of the observational, monocentric study design.
Moreover, our population in the North of France is mono-
ethnic, mainly represented by Caucasians. Our study
focused on BAO patients treated with MT, therefore, we
don’t know whether our results may be generalizable to all
BAO patients. We arbitrarily classified patients with inau-
gural coma and no available informant as “without prodro-
mal symptoms.” Moreover, given the lack of consensual
definition, we arbitrarily fixed at 30 days the delay between
prodromal symptoms and the diagnosis of BAO to limit the
memory bias. Although more than 95% of prodromal
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symptoms occurred within the last 7 days, the proportion of
patients with prodromal symptoms could have been under-
estimated. However, our proportion (35%) was consistent
with the findings of the Basilar Artery International
Cooperation Study (BASICS) registry: (n=223/592; 38%),
which included all patients with BAO, treated or not with
MT.?!

The strengths of our study were the large sample size,
with few missing data, and no patient lost to follow-up. We
used data obtained from a well-conducted prospective
stroke registry, and we included patients with various age,
pre-stroke disability, clinical severity, extent of ischemic
lesion, and time to treatment.

Conclusion

More than one third of BAO patients treated with MT had
prodromal symptoms, especially patients with large-artery
atherosclerosis. Clinicians should systematically screen for
prodromal symptoms given the poor related functional out-
come and increased risk of early basilar artery reocclusion.
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