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• Basilar artery occlusion (BAO) accounts for about 

1% of all strokes and is reported in about 8% of 

patients with symptomatic vertebrobasilar 

territory ischaemia; 

• Incidence of BAO to be about one patient per 100 

000 a year,

• Patients are usually elderly, but younger people or 

even children can have BAO 

L’arteria basilare

Endoscopic view of the 
basilar artery and the 

floor of the third ventricle
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17 patients with basilar artery thrombosis treated (1976-1981)
• 10 died (within 2 weeks)
• 6 survived (> 6 weeks but < 3 months)
• 1 survived a 1-year period 

All had severe neurologic deficits and died from secondary complications such as PE, MI or pneumonia 

Heparin and other anticoagulants offered no therapeutic advantage 
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Streptokinias 5 treated 3/5 opened the arteries and no further progression.
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Cardioembolic 
30-35%

Ref: Mattle HP et al.
Basilar Artery occlusion. Lancet Neuro 2011
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Cardioembolic 
35%

Atherosclerosis
26-36%

Ref: Mattle HP et al.
Basilar Artery occlusion. Lancet Neuro 2011
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Occlusions of the proximal or middle segments of the basilar artery usually result in large pontine strokes with either hemiplegia or 

(most usually) quadriplegia. Other effects include reduced consciousness, bilateral extensor plantar sign, dysarthria and dysphagia, 

horizontal gaze paresis, and other cranial nerve palsies. 

The disorder known as top of the basilar syndrome results mostly from embolic occlusions of the distal basilar artery and is 

characterised by visual, oculomotor, and behavioural abnormalities, often without substantial motor dysfunction. Somnolence, vivid 

hallucinations, and dreamlike behaviour can arise. When infarctions at the top of the basilar artery also affect the temporal and 

occipital lobes on one or both sides, patients will show hemianopia, cortical blindness, aspects of Balint’s syndrome, amnestic 

dysfunction, and agitated behaviour. 

A hallmark of BAO is reduced consciousness. The area vital to consciousness is the paramedian tegmental grey matter immediately 

ventral to the fourth ventricle and aqueduct, extending from the posterior hypothalamic reticular formation rostrally to about the 

lower third of the pontine tegmentum caudally. This area forms the anatomical basis of the reticular activating system and is supplied 

by penetrating branches originating from the basilar artery and thalamo-perforating branches from the posterior communicating 

and posterior cerebral arteries.

Anatomical-clinical correlations in BAO



Large pontine strokes resulting from BAO are the most frequent 

cause of locked-in syndrome, a condition that can be mistaken for 

coma or persistent vegetative state. The lesion in the pontine base 

causes quadriplegia, bilateral facial plegia, anarthria, and aphagia. 

Anatomical-clinical correlations in BAO



Transient hypoperfusion caused by a severe focal stenosis can cause transient loss of consciousness without other localising 

deficits.
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Angiogramm intracranial ateroscleoris of the basilar artery- pin hole on sagitall - severe stenosis 



Thalamus (2)
Cerebellum (2)

PCA (2)
Midbrain (2)

Pons (2)

PC-ASPECTS on CTA (but not NCCT) may identify BAO patients unlikely to 
have a favourable outcome despite recanalization
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Imaging selection pc aspect score- developed to help prognosis Fr example the CT



NCCT: pc-ASPECTS 9

CTA: pc-ASPECTS 6

Puetz et al. 
Stroke 2008; 39:2485-2490
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NCCT: pc-ASPECTS 9

CTA: pc-ASPECTS 7

Puetz et al. 
Stroke 2008; 39:2485-2490

Follow-up NCCT: 
pc-ASPECTS 5
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Confirmation con repat ct 



(Stroke. 2011;423454-3459.) 

pc-ASPECTS on CT angiography source images independently predicted death 
and functional independence at 1 month in the CT angiography subgroup of 

patients in the BASICS registry 
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NEJM May 20, 2021

Lancet 2020 



BASICS BEST 

Primary outcome, 90d mRS 0-3 mRS 0-3

Onset to randomization 0-6h 0-8h

Years Trial 2011-2019 2015-2017

Patients enrolled/target 
sample size 300/300 131/344
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BASICS BEST 

NIHSS (median) 22 30 (IQR 18-38)

IV Thrombolysis 78.6% EVT
79.5% medical 

32% EVT
27% medical 
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Despite low nihss enrlorred33% china perche no avilanle, 8h window?, pagamento in alcune areee.



BASICS BEST 

Crossover rate Overall: 3% (10/300) Overall: 13% (17/131)

3/154 (1.9%) in EVT group 
7/146 (4.8%) in medical group 

3/66 (4.5%) in EVT group
14/65 (21.5%) in medical group 



BASICS Primary endpoint

Safety endpoints

Relatore
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BEST

No difference in favorable outcome (mRS ≤ 3) between the two groups (EVT 28/66 
[42%] versus MM 21/65 [32%]; aOR, 1.74 [95% CI, 0.81-3.74])





Inclusion criteria:

• 18 years of age or older 

• moderate-to-severe acute ischemic stroke consistent with basilar-artery occlusion. A moderate-to-severe 

acute ischemic stroke was defined by a score of 10 or higher on the National Institutes of Health Stroke 

Scale (NIHSS; range, 0 to 42, with higher scores indicating greater neurologic deficits) at the time of 

neuroimaging. 

• Basilar-artery occlusion was confirmed on computed tomographic (CT) angiography (CTA), magnetic 

resonance angiography (MRA), or digital subtraction angiography within 12 hours after the estimated time 

of stroke onset. 

Exclusion criteria:

Patients were excluded if they had pre-stroke score, assessed retrospectively, of at least 3 on the modified 

Rankin scale among those younger than 80 years of age or a modified Rankin scale score of at least 1 among 

those 80 years of age or older; 

if they had intracranial hemorrhage on neuroimaging; 

or if they had a posterior circulation Alberta Stroke Program Early Computed Tomography Score (PC-

ASPECTS) of less than 6 points among patients younger than 80 years of age and of less than 8 points among 

those 80 years of age or older.

Methods- ATTENTION











Methods-BAOCHE
Inclusion criteria:

• Patients were eligible for inclusion in the trial if they were 18 to 80 years of age; 

• had an occlusion of the basilar artery or intracranial segments of both vertebral arteries that could be 

treated within 6 to 24 hours after symptom onset; 

• had a pre- stroke score of 0 or 1 on the modified Rankin scale 

• had a score of 10 or higher on the National Institutes of Health Stroke Scale (NIHSS; range, 0 to 42, with 

higher values indicating more severe deficit) at presentation. Because of slow recruitment, after the 

enrollment of 61 patients, the inclusion criteria were expanded to allow for the enrollment of patients 

with an NIHSS score of 6 or higher. 

The main exclusion criteria with were 

• evidence of recent intracranial hemorrhage; 

• the presence of a large infarct in the posterior circulation, defined as a posterior circulation Acute Stroke 

Prognosis Early CT Score (PC-ASPECTS) of less than 6 on computed tomography (CT), CT angiographic 

(CTA) source images, or diffusion- weighted magnetic resonance imaging (MRI); 

• and the presence on CT, CTA source images, or MRI of a large infarct in the brain stem, defined as a Pons-

Midbrain Index of more than 2 points



Results-BAOCHE

• Intravenous alteplase was administered to 

18% of the patients overall (14% in the 

thrombectomy group and 21% n the 

control group) 

• In 32% of the patients, the imaging 

method used for selection was MRI 

• A total of 22 patients arrived at the 

thrombectomy center within 4.5 hours 

after stroke onset, 12 (55%) of whom 

received intravenous thrombolysis, and 39 

patients arrived at the referring hospital in 

less than 4.5 hours from the time of stroke 

onset, of whom 26 (67%) received 

intravenous thrombolysis. 



Results-BAOCHE



Results-BAOCHE







We found a statistically significant benefit in 

the number of patients treated with MT vs 

BMT with:

• good functional outcome (mRS 0–3) (RR 

1.54, 1.16–2.06, p = 0.003) 

• functional independence (mRS 0–2) (RR 

1.69, 1.05–2.71, p=0.03) 

• Thrombectomy was associated with a 

higher level of sICH (RR 7.12, 2.16– 

23.54, p=0.001) but this was not 

reflected in the mortality rate, in contrast 

MT was associated with a lower mortality 

rate (RR 0.76, 0.65–0.89, p=0.0004) 

confirm- ing the benefit of 

thrombectomy in BAO. 



Stroke Department at Charing Cross Hospital.
Regional lead referral stroke center for mechanical 
thrombectomy for a population of over 6.4 million people





Study outcome measures were: 

1. functional independence (defined as modified Rankin scale scores of 0 through 2; 

2. the rate of successful reperfusion

3. rate of immediate complications postprocedure (death at CSC, parenchymal hematoma, symptomatic 
hemorrhage, and subarachnoid hemorrhages). 



• Observational multi-center study  included  consecutive  patients  with  acute BAO treated with EVT from 2016 to 2021

• The London Stroke network includes 5 MT-capable centres or CSCs able to cover an urban metropolitan area of over 

10 million people (Imperial College Healthcare NHS Trust; St George’s University of London; University College London; 

King’s College Hospital; Royal London Hospital)

• The CSCs are able to provide both EVT and IVT around the clock every day of the year whereas PSCs can only administer 

IVT. 

• CSCs accept potential candidates 24/7 for EVT that are directly brought to the CSC (MS model) or from the PSCs (DS 

model) of their stroke networks. 

Methods (1)



1. Patient is initially identified as face, arms, speech, and time positive 

(FAST protocol) based on the paramedic’s initial assessment on the 

scene. 

2. According to the London Stroke network policy, any patient with 

suspected stroke is transferred to the nearest stroke center that can 

offer thrombolysis treatment. 

3. CSCs can offer both IVT and EVT. Patients at the PSC deemed eligible 

for EVT are secondarily transferred to a CSC to undergo the procedure. 

Patients from the PSC were discussed via a telestroke platform with 

the attending stroke consultant at the CSC. 

Methods (2)



Results (1)



Results (2)



Results (3)



Take home message

• The long-awaited question of whether to use MT in BAO has now been 

answered

• MT is associated with lower rates of disability and death in BAO despite an 

increase risk of sICH and procedural complications

• Further study to assess the best pre-hospital system of care 



Thank you for your attention
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