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Cerebral collateral circulation

The cerebral collateral circulation refers to the subsidiary network of vascular channels that stabilize
cerebral blood flow when principal conduits fail. Arterial insufficiency due to thromboembolism,
hemodynamic compromise, or a combination of these factors may lead to the recruitment of
collaterals.

Leptomeningeal collateral status

Leptomeningeal collateral status

Primary collateral pathways

Primary collaterals include the arterial segments of the circle of Willis.

Secondary collateral pathways

Ophthalmic artery and Leptomeningeal collateral circulation

Importance

Acute ischemic stroke outcome depend in part on the extent of their collateral circulation. Good
collateral circulation has also been associated with the greater benefits of intravenous thrombolysis
and endovascular treatment. Acute ischemic stroke treatment decisions for these reperfusion
therapies are increasingly guided by a combination of clinical and imaging parameters, particularly in
later time windows. Computed tomography and magnetic resonance imaging enable a rapid
assessment of both the collateral extent and cerebral perfusion. Yet, the role of the collateral
circulation in clinical decision-making is currently limited and may be underappreciated due to the use
of rather coarse and rater-dependent grading methods. Uniken et al. discussed determinants of
collateral circulation in patients with acute ischemic stroke, reported on commonly used and
emerging neuroimaging techniques for assessing collateral circulation, and discuss the therapeutic
and prognostic implications of collateral circulation in relation to reperfusion therapies for acute
ischemic stroke 1).

The pial (leptomenigeal) collateral circulation is a key determinant of functional outcome following
mechanical thrombectomy after large vessel ischemic stroke. Patients with good collateral blood flow
benefit up to 24 hours after stroke onset, while those with poor collateral flow evidence less or no
benefit. However, clues to why collateral flow varies so widely among patients have remained elusive.
Recent findings in animal studies, which are currently being tested for confirmation in humans, have
found that naturally occurring variants of a novel “collateral gene”, Rabep2, result in large differences
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in the extent of anatomic collaterals and thus blood flow and infarct size in mice after stroke. The
comprehension of collagerogenesis in humans and the evaluation of collateral status could aid in
identifying patients who will benefit not only from mechanical thrombectomy in the extended time
window, but also from any reperfusion strategy. We performed a literature review focused on
radiographic, clinical and genetic aspects of the collateral circulation 2).
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