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ANATOMIC VARIATIONS

A unique finding of the basilar artery
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Abstract
Variants of the posterior intracranial circulation are important for surgeon, interventionalists and radiologists. Herein, a 
unique configuration of the basilar artery is reported. A 54-year-old man with a history of COPD, hypothyroidism, smoking, 
and hyperlipidemia presented to an outside institution with nausea, confusion, altered mental status, and ataxia. The patient 
was evaluated for stroke. Imaging revealed rotation of the basilar apex of 180 degrees, fetal configuration of the posterior 
communicating artery, right posterior cerebral artery filling from the left vertebral artery, and duplication of the left and 
right superior cerebellar arteries. The patient continued to deteriorate neurologically and MRI revealed multifocal and sym-
metric signal abnormalities in the brain stem, thalami, basal ganglia, and hippocampi. The differential diagnosis included 
acute disseminated myeloencephalitis. Despite plasma exchange and steroid therapy, the patient died a few days later. This 
case report demonstrates a rare variation of the basilar apex.
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Introduction

The basilar artery is formed by the anastomosis of the verte-
bral arteries along the anterior midline of the brain stem at 
the pontomedullary border. Distally, the basilar artery gives 
rise to pontine branches, the anterior inferior cerebellar 
arteries, and the superior cerebellar artery. Although typi-
cally a branch of the anterior inferior cerebellar artery, the 
labyrinthine can also originate from the basilar artery [13, 
15].

Most often discovered by computed tomography (CT) 
angiography (CTA) in patients presenting with acute 

cerebrovascular problems, variants in vertebrobasilar cir-
culation are common [2]. In Riggs and Rupp’s 1963 study 
on arterial variants of the brain, 79% of specimens studied 
exhibited variation of the classic anatomy [10]. The most 
common variants in vertebrobasilar circulation are related 
to the complexity of the embryology of the intracerebral 
circulation, particularly at the vertebrobasilar junction [4].

In this case report, we present a patient presenting with 
stroke-like symptoms and found to have multiple variants 
of the arterial vasculature of the brain including what we 
believe to be a unique configuration of the basilar apex.

Case presentation

A 54-year-old man with a history of COPD, hypothyroid-
ism, smoking, and hyperlipidemia presented to an outside 
institution with nausea, altered mental status, and ataxia. 
He rapidly deteriorated neurologically to a GCS of 6 with 
withdrawal of both lower extremities and subsequently, 
required intubation. He was transferred for concern of pos-
terior circulation stroke and underwent emergent diagnos-
tic digital subtraction angiography for possible mechanical 
thrombectomy. No large vessel occlusion was visualized. 
The basilar apex was found to be rotated 180 degrees. In 
addition, the patient had a fetal configuration of the posterior 
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communicating artery, a right posterior cerebral artery fill-
ing from the left vertebral artery, and duplication of the left 
and right superior cerebellar arteries (Fig. 1). The patient 
continued to deteriorate neurologically. MRI of the brain 
showed multifocal and symmetric signal abnormalities in 
the brain stem, thalami, basal ganglia, and hippocampi. The 
differential diagnosis included acute disseminated myeloen-
cephalitis. Despite plasma exchange and steroid therapy, the 
patient passed away just a few days later.

Discussion

Understanding how variants in intracerebral circulation 
affect disease mechanisms involved in atherosclerosis, aneu-
rysms, and multiple pathologies begins with investigating 
the embryology. In addition, many genes and associated 
proteins, many possible polymorphisms, have been found 
to be involved and include VEGF, VEGFR2, eNOS, HIF-1α, 
MMP2, TIMP3, IL-8, CXCR2, and αv and β3 integrins [11].

The development of cerebral circulation has been shown 
to begin at 24 days of fetal life (3 mm stage) with the inter-
nal carotid arteries forming from both the distal segments 
of the dorsal aortae and the third brachial arch. By day 28, 
the superior cerebellar artery, a branch of the basilar artery 
after development, is complete, forms as the sole source 
of blood supply for the primitive cerebellum. As the cen-
tral nervous system continues to develop, hypoxia in the 
posterior segments stimulates angiogenesis beginning with 
minor collaterals, eventually forming the basilar artery and 

vertebral arteries by day 35 (embryological stages 4–5 mm 
and 5–8 mm, respectively) [6].

As stated, the variation noted in this CTA include: (1) 
basilar apex 180 degrees rotation, (2) fetal configuration of 
posterior communicating artery, (3) right posterior cerebral 
artery filling on left vertebral artery, (4) duplication of bilat-
eral superior cerebellar arteries. Each of these variations are 
explored as follows:

Basilar apex rotated 180 degrees

Basilar artery fenestrations are consistently the most com-
mon variant noted in the literature [4, 6]. A review of the 
literature yielded no reports of a full 180 degrees rotation 
of the basilar artery; however, basilar dolichoectasia and the 
associated clinical consequences are well documented. In 
particular, the risk of a cerebrovascular event is of great-
est clinical significance [5, 9]. This increased risk has been 
shown to be related to both atherosclerosis with thrombosis 
and ischemia [5, 9].

Fetal configuration of the posterior communicating 
artery

Although typically a relatively small artery acting as a con-
nection between the internal carotid and posterior cerebral 
artery; this anastomosis makes it the primary connection of 
the internal carotid artery system and the vertebrobasilar 
system [3]. Fetal configuration of the posterior communicat-
ing artery is a known variant of the Circle of Willis from in 

Fig. 1   Rotation of the basilar apex 180 degrees. The left posterior 
cerebral artery is not visualized because of a fetal configuration of the 
posterior communicating artery. a The right posterior cerebral artery 

is filling on the left vertebral artery injection (black arrow). There is 
duplication of the bilateral superior cerebellar arteries (white arrows). 
b 3D reconstructed image
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which the posterior communicating artery retains a caliber 
similar to the posterior cerebral artery and does not regress 
as seen in the adult configuration of the posterior communi-
cating artery. Cadaveric studies have demonstrated a preva-
lence of 12–16.47% of the fetal configuration of the posterior 
communicating artery [3].

Right posterior cerebral artery filling on left 
vertebral artery

Typically, the posterior cerebral artery is a branch of the 
basilar artery from which the posterior communicating 
artery connects to the internal carotid artery [13]. Known 
variants of the posterior cerebral artery include fetal poste-
rior cerebral artery, duplicate posterior cerebral artery, and 
fenestrations [1, 7, 12]. A review of the literature yielded 
no documented cases of the posterior cerebral artery fill-
ing on the contralateral vertebral artery. One may hypoth-
esize; however, that this variant may have survival benefit 
if a patient suffers from a stroke to the distal basilar artery.

Duplication of bilateral superior cerebellar arteries

Most commonly, the superior cerebellar artery is a branch 
of the basilar artery that serves to supply the cerebellum 
[13]. Variations of the superior cerebellar artery are well 
documented and include both unilateral and bilateral bifur-
cations, reports of trifurcations, and alternate origins of the 
superior cerebellar artery such as the internal carotid artery 
[8, 14]. Previous studies have determined it is variation dur-
ing embryogenesis of the basilar artery that leads to superior 
cerebellar artery multiplicities [8]. Superior cerebellar artery 
multiplicities are thought to be of no clinical significance, 
however are important to be aware of before any possible 
regional operation [14].

This case report demonstrates both well documented and 
rare variations found in the Circle of Willis. Individually 
each variant provides an opportunity for discussion and this 
case is remarkable for having four in a single case.
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