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Image of the Issue

Anterior spinal artery functioning as a
dominant anastomotic channel to the
vertebrobasilar system
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The anterior spinal artery (ASA) is the blood vessel
that supplies the anterior spinal cord, but rarely serves
as a collateral to the vertebrobasilar system. This report
describes a rare case of bilateral vertebral artery (VA)
occlusion associated with moyamoya disease in which
the ASA functioned as a dominant anastomosis to the
vertebrobasilar system. The case report is followed by a
discussion of the significance of the development of the

collateral circulation via the ASA.

Case report

A 37-year-old man with known moyamoya disease and
renal failure developed hypesthesia of the right arm. MRI
of the cervical cord demonstrated a significantly dilated
and tortuous flow void structure on the anterior surface
of the cervical spinal cord, which was suspected to be
an arteriovenous shunt. On coronal view, the flow void
was revealed as a single continuous vessel (Fig. 1). The
proximal intracranial portions of the bilateral vertebral
arteries were not shown on the head MRA. Instead, a
tortuous vessel seen as a flow void on MRI of the cervical
cord was depicted (Fig. 2A). The supraclinoid portion of
both internal carotid arteries was nearly occluded, as is
the typical radiological appearance of moyamoya disease.

The blood flow in the bilateral middle cerebral arteries
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seemed to arise dominantly from the basilar artery via the
posterior communicating arteries (Fig. 2B). On MRA
of the neck, the signal of the right VA disappeared at the
C2 level, and the signal of the left VA disappeared at the
junction of the V3 and V4 portion. On the other hand, the
radiculomedullary artery arising from the right cervical
VA at the C6/7 level connected to the dilated and tortuous
ASA running upward to the VA (Fig. 2C). Dilated veins
around the cervical spinal cord were not detectable,
including the original source images. Based on these
findings, we confirmed that the tortuous flow void structure
was the ASA itself and that it functioned as a dominant
collateral vessel to the vertebrobasilar system. The patient
was conservatively treated without performing cerebral

angiography or any surgical or endovascular intervention.

Discussion

The ASA runs anterior to the spinal cord from the level
of the medulla oblongata down to the conus medullaris.
The artery is supplied by the radiculomedullary arteries
arising from the segmental arteries. These segmental
arteries originate from the VA and the deep cervical or
ascending cervical artery."”

Some cases have been reported in which the ASA

anastomoses to the vertebrobasilar system as a result
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Fig. 1

T2-weighted cervical MRI, coronal view.

Note a continuous and tortuous flow void on the
anterior surface of the cervical cord and medulla
oblongata.

Fig. 2

A, B: Head MRA, C: Neck MRA. All images are in anterior-posterior view.

A: The proximal intracranial part of the bilateral vertebral arteries is not depicted. Arrowhead indicates the origin of the anterior
spinal artery from the vertebral artery.

B: The signal of most distal part of both internal carotid arteries disappears. The bilateral middle cerebral arteries (paired arrows) are
supplied dominantly by the basilar artery (arrowhead) via the posterior communicating arteries (arrows).

C: The tortuous artery connecting to the basilar artery is confirmed as a dilated anterior spinal artery originating from the right
vertebral artery at the C6/7 level on neck MRA (arrowhead). Arrow indicates the identical point of the arrowhead in Fig. 2A,
where the anterior spinal artery connects to the vertebral artery.
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of occlusion of the bilateral VAs associated with acute
ischemic stroke or moyamoya disease.”” Although this
type of collateral circulation is rare, the ASA is a potential
anastomotic route to the vertebrovasilar system.

The most cranial part of the ASA originates from the
VA, and the direction of the blood flow in the ASA is
from cranial to caudal in the upper cervical level.” In cases
of bilateral VA occlusion without sufficient collateral
circulation, the blood flow of the vertebrobasilar system
decreases markedly. The flow direction in the ASA
depends on the equilibrium of perfusion pressure between
the vertebrobasilar system and the ASA. Therefore, if the
blood pressure of the intracranial vertebrobasilar system
decreases due to a steno-occlusive lesion in the VA, blood
flow in the ASA may be towards the cranial direction.

We speculate that the prominent and tortuous ASA filling
the vertebrobasilar system indicates chronic hypoperfusion
of the global brain rather than that of the posterior fossa. As
in previously reported cases with moyamoya disease, the
bilateral VA and the internal carotid artery were affected
in our case. The distal part of the bilateral internal carotid
arteries was not opacified, and the bilateral middle cerebral
arteries were supplied dominantly by the basilar artery.
Similar findings were observed in previous cases.” The
dilatation and meandering of the ASA results from the

long-standing increased blood flow to supply blood to
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not only the vertebrobasilar system but also the cerebral
hemispheres.

In conclusion, the ASA may serve as an anastomotic
channel when the blood flow of the vertebrobasilar system
decreases critically and when the collateral circulation is
poor. This finding may indicate chronic hypoperfusion in

the area of posterior fossa and also in the entire brain.
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