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Abstract
Variations of the posterior fossa blood supply are relatively uncommon but should be borne in mind by the
clinician.

We present two unusual cases of posterior cranial fossa blood supply and review the literature regarding such
abnormalities.

Both cases demonstrated a lack of the vertebrobasilar system to varying degrees.

Such arterial variations as present herein should be known to the clinician dealing with the treatment of
patients with pathology of the posterior cranial fossa.
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Introduction
The arterial supply to the brain is normally provided through the internal carotid and vertebral arteries [1].
The carotid and vertebrobasilar systems are normally interconnected through the posterior communicating
arteries and unusually through the persistent fetal circulation [2]. There is also an extracranial collateral
circulation through the external carotid arteries, especially through the anastomosis with the ethmoidal
branches of the ophthalmic artery, as well as dural and meningeal arteries [3]. The extent of the non-fetal
collaterals increases with age and with some pathologic diseases, such as Moya Moya [4]. The primary
connections between the internal carotid and vertebrobasilar circulations are the posterior communicating
arteries [5]. One common variant is a dominant ipsilateral posterior communicating artery and a
contralateral fetal posterior communicating artery [6]. Vertebral artery atresia is a rare congenital anomaly
[2, 7-10] and vertebral artery agenesis is even more rare [11].

Case Presentation
Case 1
A 52-year-old right-handed white female presented to the neurosurgery clinic in November 2001 with
symptoms of dizziness and neck pain for several months that had progressed. Her past medical history was
significant for benign positional vertigo, hypertension, and hyperlipidemia. Her physical exam was negative
for neurological deficits. MRI and MRA indicated a right internal carotid artery stenosis, and an
endarterectomy was performed to treat this. MRA also demonstrated a severely hypoplastic posterior
circulation with bilateral atresia of the vertebral arteries and termination of these vessels as the posterior
inferior cerebellar arteries. The patient was subsequently followed on an annual basis with imaging. At
follow-up, she remained asymptomatic without any new complaints or neurologic deficits. Three-
dimensional (3D) angiography confirmed bilateral atresia of the vertebral arteries and lack of a basilar artery
(Figures 1, 2). Bilateral fetal posterior cerebral arteries provided posterior circulation with the vertebral
arteries terminating into left and right PICA with some minimal anterior vertebrobasilar system extending
cephalad to join with the right posterior communicating arteries.
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FIGURE 1: Imaging of Case 1. CTA
It demonstrates a severely hypoplastic posterior circulation with bilateral atresia of the vertebral arteries and
termination of these vessels as the posterior inferior cerebellar arteries.

FIGURE 2: Imaging of Case 1. MRA
It demonstrates bilateral atresia of the vertebral arteries. Bilateral fetal posterior cerebral arteries provided
posterior circulation with some minimal anterior vertebrobasilar system extending cephalad to join with the
right posterior communicating arteries.

Case 2
A 69-year-old right-handed white female presented with some short-term memory problems and was found
to have a right cavernous ICA aneurysm. Her past medical history was significant for hypertension,
hyperlipidemia, peripheral vascular disease, urinary incontinence, and stents placed in her left lower
extremity arteries. She has no family history of aneurysms and was a long-term smoker. Her physical exam
was normal. CT angiogram of the head and neck demonstrated a petrous carotid artery aneurysm (3 x 2 mm)
and a persistent right trigeminal artery. The posterior circulation flow was mainly supplied via a fetal
posterior cerebral artery on the right side. The 3D arteriogram confirms bilateral atresia of the vertebral
arteries and lack of a basilar artery (Figures 3, 4). There was minimal anterior vertebrobasilar system
extending cephalad to join with the right posterior communicating artery. At last follow up, her aneurysm
was stable in size.
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FIGURE 3: Imaging of Case 2. CTA
It demonstrates posterior circulation flow mainly supplied via a fetal posterior cerebral artery on the right
side. The 3-dimensional arteriogram confirms bilateral atresia of the vertebral arteries and lack of a basilar
artery.
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FIGURE 4: Imaging of Case 2. MRA
It demonstrates bilateral atresia of the vertebral arteries. There was minimal anterior vertebrobasilar system
extending cephalad to join with the right posterior communicating artery.

Discussion
Early development of the basilar artery occurs via a longitudinal and axial axis. Longitudinal fusion occurs in
the midline between the ventral arteries, similar to that seen along the spinal cord. Axial fusion forms the
distal basilar artery and occurs from the caudal division of the internal carotid artery. The vertebral artery
develops as a series of longitudinal anastomoses between the sixth intersegmental and proatlantal arteries
[12]. Absence of parts of or the entire basilar artery may be compensated for by a persistent trigeminal
artery, which usually involutes by the 7-12 mm stage [13]. This scenario was observed in one of our cases.
With agenesis or atresia of the vertebral artery, cerebral perfusion is maintained by collateral flow from the
anterior circulation through the posterior communicating arteries or via a persistent fetal circulation [14].
Dural branches may also play a role in supplementing the posterior circulation [5, 9, 15]. Although rare
reports of vertebral “rete mirable” have been published, to our knowledge, bilateral atresia of the vertebral
arteries has not been reported [16-17].

Some studies have found that hypoplasia of the vertebral artery system puts individuals at risk for stroke of
the posterior circulation [18-19]. Such collateral circulations can impede endovascular procedures [20]. Hoh,
et al. [13] reported an adult male with axial nonfusion and a child with longitudinal nonfusion of the basilar
artery. Our Case 2 is comparable to Hoh, et al.’s [13] adult case. Burger, et al. [12] reported basilar artery
agenesis with each vertebral artery terminating as a posterior inferior cerebellar artery. In the absence of
basilar artery agenesis, some have found a vertebral artery terminating as a posterior inferior cerebellar
artery in up to 13% of studied patients [11]. This case received collateral blood supply from a persistent left
trigeminal artery.
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Conclusions
Although apparently very rare, cases such as presented herein should be borne in mind by the clinician who
interprets imaging or the neurosurgeon or interventionalist who treat patients with intracranial pathology.
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