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ABSTRACT

Posterior circulation stroke accounts for about 20% of ischemic strokes. Unlike the anterior circulation, the posterior circulation depends on one
main artery. The basilar artery supplies the entire brainstem, the cerebellum, parts of the thalamus on both sides and the occipital lobes. The clinical
presentation of basilar artery occlusion is highly variable ranging from transient ischemic attacks (TIAs) or minor stroke to rapidly progressive
brainstem dysfunction or coma at onset. These differences in presentation most likely represent differences in etiology. This article focuses on

various treatment perspectives for Posterior Circulation Strokes.
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INTRODUCTION

Posterior circulation stroke accounts for about 20% of ischemic
strokes. Unlike the anterior circulation, the posterior circulation
depends on one main artery. The basilar artery supplies the entire
brainstem, the cerebellum, parts of the thalamus on both sides and the
occipital lobes. The clinical presentation of basilar artery occlusion is
highly variable ranging from transient ischemic attacks (TIAs) or
minor stroke to rapidly progressive brainstem dysfunction or coma at
onset. These differences in presentation most likely represent
differences in etiology. Basilar artery occlusion caused by
atherosclerosis is probably more likely to present with prior TIAs and
may do well if the progression of the stenosis is slow enabling
collaterals to form, or may do poorly because of failure of collaterals.
Embolism from extra cranial vertebral artery stenosis, the heart or the
aortic arch might more likely present with a maximum deficit from
onset caused by the acuteness of the basilar artery occlusion. Patients
with this type of occlusion may do well due to spontaneous
recanalization or presence of optimal collateral flow in the absence of
atherosclerotic disease or may do poorly because of lack of time to
develop sufficient collateralization.

In a disease with such a variety of presentations and etiologies
differences in patient selection are likely to influence outcome.
Numerous case series have failed to identify a superior treatment
strategy in patients with basilar artery occlusion. The overall case
fatality rate is 40 to 50% in patients treated with conventional
treatment (antiplatelet or heparin), intravenous (IV) thrombolysis or
intra-arterial (IA) thrombolysis . The interpretation of outcome
results has been as varied as the outcome results themselves. Data in
these case series have been collected retrospectively on small numbers
of selected patient using different definitions and treatment strategies.
Due to the retrospective nature of these case series data collection has
been limited to a few basic items making multivariable analysis
impossible. There has been only one attempt to perform a randomized
trial (Australasian Urokinase Stroke Study) comparing heparin versus
heparin plus IA Urokinase, which was terminated because of a low
recruitment rate”.

Treatment options in basilar artery occlusion

Due to the absence of a clearly effective therapy, current treatment
approaches for acute basilar artery occlusion differ considerably
among stroke centers both within and between countries. Many stroke
centers use an “all inclusive” treatment protocol for patients with acute
stroke that does not distinguish between anterior and posterior
circulation stroke, based on results from randomized treatment trials of
patients with mainly anterior circulation stroke. There have been
several randomized treatment trials studying the efficacy and safety of
IV recombinant tissue plasminogen activator (rtPA) in patients with
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acute ischemic stroke """, The results of these trials suggest a potential
benefit of IV thrombolysis up to 6 hours from symptom onset, but this
benefit is clearly greater the sooner a patient is treated "". IV rtPA
received approval from the U.S. Food and Drug Administration (FDA)
and conditional approval from the European Agency for the Evaluation
of Medicinal Products (EMEA) for the treatment of acute ischemic
stroke within 3 hours of symptom onset in 1996. Furthermore, there
has been one randomized trial showing the efficacy and safety of IA
thrombolysis in anterior circulation stroke within the 0-6 hours time
window and several smaller trials showing the feasibility of a
combined IV-IA approach """

Patients with posterior circulation stroke were either excluded from the
randomized IV thrombolysis trials, or their number was small or
undetermined *'”. The largest dataset on outcome of patients with
basilar artery occlusion treated with IV thrombolysis is a case series of
50 patients . The protocol allowed treatment up to 12 hours from
stroke onset for patients with sudden onset of decreased level of
consciousness or tetraparesis and up to 48 hours in patients with a
progressive stroke with a lesser deficit.

The data available from case series of patients with basilar artery
occlusion do not suggest a significant difference in treatment response
in patients with posterior circulation stroke as compared with stroke in
the anterior circulation. Nevertheless, many centers allow fora 6 to 12
hours treatment delay in patients with basilar artery occlusion resulting
in severe neurological deficit and up to several days for patients with a
progressive stroke with a lesser deficit. As in anterior circulation
stroke, time to treatment is probably the most important determinant of
a favorable outcome in patients with basilar artery occlusion. If
extension of the treatment window in unselected basilar artery
occlusion patients beyond 6 hours offers a benefit, this is likely to be
small.

Whether advanced imaging methods will help to identify patients with
symptomatic basilar artery occlusion who will benefit from treatment
in delayed time windows is unknown. Preliminary data suggest that
such a strategy may be useful in anterior circulation stroke patients
using diffusion- and perfusion magnetic resonance imaging "*'".
However, these imaging techniques in the posterior circulation are
very little explored """

Current practice

Data from the BASICS registry

The ongoing Basilar Artery International Cooperation Study
(BASICS) is a worldwide registry of patients with symptomatic
radiologically confirmed basilar artery occlusion. The registry started
in November 2002. To date 500 patients have been registered by 47
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participating centers in Europe, North- and South America and
Australia.

Clinical presentation

More than 50% of patients had prior warning signs such as transient
ischemic attacks, minor stroke or less specific prodromes. Four percent
of patients presented with a transient ischemic attack (TIA) as only
manifestation of their basilar artery occlusion, 15% with fluctuating
symptoms without full recovery in between episodes, 40% with a
progressive stroke and 40% with a maximum deficit from onset.
Forty-four percent of patients were in a comatose state at time of
treatment, 10% locked-in, 9% tetraplegic and 37% had a minor stroke
(defined as anything less than comatose, locked-in or tetraplegic).

Treatment received

Fifty percent of patients have been treated with endovascular therapy.
Most by IA thrombolysis with or without additional IV Heparin, IV
Abciximab, IV thrombolysis, mechanical thrombectomy, or
percutaneous transluminal angioplasty with or without stenting. A
small number of patients (5%) have been treated by mechanical
thrombectomy alone. Thirty-one percent have been treated with anti-
platelets and or IV heparin. Only 10% have been treated with IV
thrombolysis alone.

Etiology

Most occlusions were thought to be caused by large vessel
atherosclerotic disease (37%) or had an embolic cause (32%).
Dissection (5%) and vasculitis (< 1%) seem an infrequent cause of
basilar artery occlusion.

Outcome

The overall outcome seems comparable to the outcome of previously
published case series with a mortality of 46%. Treatment related
complications were seen in 9% of patients with symptomatic cerebral
hemorrhage (5.6% overall) as the most frequent complication.

Summary

The limited knowledge we have on the outcome in patients with basilar
artery occlusion is based on case series and one small randomized trial.
Similar outcomes are reported in patients treated with conventional
treatment, IV thrombolysis or IA thrombolysis. This does not mean
that there is no difference in efficacy among treatment modalities. Due
to mayor differences in patient selection and lack of randomization no
conclusions can be drawn from these studies in respect to efficacy of
treatment. Analyzing the combined outcome results of patients treated
with IA thrombolysis it becomes apparent that recanalization is the
most important predictor of good outcome. Recanalization was
established in 65% of patients treated with thrombolysis.
Recanalization is a strong predictor of good outcome (OR 16; CI 6.4-
42). Survival is 60% among re-canalized patients and 13% in non-
recanalized patients.

The main purpose of acute treatment of patients with basilar artery
occlusion should therefore be the recanalization of the blocked artery.
Anti-platelets and anticoagulation probably play an important role in
the prevention of clot growth, but are unlikely to establish
recanalization when given alone. IV thrombolysis in anterior
circulation stroke has shown improvement in recanalization rates.
However, the treatment modality of choice in patients which such a
high mortality and morbidity seems to be the endovascular approach in
which the treatment is directly aimed at recanalization and the way of
treatment can be adjusted to the specific problem encountered.
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