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Commentary
Arterial vascular variation of the head and neck is common and is
often overlooked because of the lack of obvious clinical symptoms.
Variations are generally detected accidentally by head and neck
computed tomography angiography (CTA), magnetic resonance
angiography (MRA) or ultrasound. Considering the lack of adequate
understanding of the presence and location of the arterial vascular
variations of the head and neck, vessels are easily injured or incorrectly
ligated intraoperatively. Sometimes this could even cause fatal
consequences. Therefore, in recent years, increasing attention has been
paid to the diagnosis and assessment of arterial vascular variations of
the head and neck.
As an important part of the brain’s blood supply system, there are
many types of variations in the vertebral artery. Common variations of
vertebral arteries mainly include variations in origin, in number, in the
first transverse foramen during the ascending process, and in diameter,
amongst others. A variation in origin refers to the origin of a vertebral
artery from an artery other than the subclavian artery. A left vertebral
artery originating from the aortic arch between the left common
carotid artery (CCA) and the left subclavian artery is the most
common variation in the origin of the vertebral artery. Although the
blood supply is not majorly affected, the vertebral artery blood
pressure often increases significantly. This can lead to vertebral artery
atherosclerosis, stenosis or obstruction. Increased pressure within the
aortic arch further becomes one of the prime reasons for rupture or
formation of arterial dissection of the left vertebral artery. A vertebral
artery originating from the CCA is rare; however, researchers have
found that the aberrant right subclavian artery and origin variation of
the right vertebral artery have a certain correlation [1]. A vertebral
artery of anomalous origin often leads through the first transverse
foramen higher than the normal origin, leading to the initial segment
of the vertebral artery being extensive and tortuous and a lack of
protection of the cervical transverse process. Rotation of the neck may
cause vertebral artery spasms or dissection and even occlusion [2]. The
vertebral artery of anomalous origin generally leads through the fifth,
the fourth, or even the seventh vertebra other than the sixth vertebra.
The neurosurgeon should completely understand and evaluate the
presence of vertebral artery variations to avoid damage to the vertebral
artery and the blood supply to the spinal cord and brain during
surgery. A variation in number of vertebral arteries means unilateral or
bilateral absence of vertebral artery or the increase of the number of
vertebral arteries. Hypoplasia of vertebral artery is common. Vertebral
artery hypoplasia refers to that the diameter of vertebral artery is less
than 2.5 mm or the diameter of one side vertebral artery is less than
50% of the contralateral side. But the diagnostic criteria of vertebral
artery hypoplasia are not uniform. Chaturvedi et al. [3] pointed out
that the smaller vertebral artery developed atherosclerosis earlier than
the normal side, thus further inducing or aggravating vertebrobasilar

J Neurol Neurophysiol, an open access journal
ISSN:2155-9562

insufficiency. The variation of the basilar artery dilation and
fenestration is common. Sim et al. [4] pointed out that this kind of
variation was only random, non-symptomatic, was not clinically
relevant. However, Miyazaki et al. [5] believed that there might be
some correlation between the basilar artery fenestration with multiple
intracranial aneurysms.
A high level of bifurcation variation of the CCA means that the
CCA issues the internal carotid artery (ICA) and external carotid
artery from the level of the hyoid bone, which generally does not affect
normal blood supply. However, the presence of these variations should
be considered during maxillofacial surgical repair, hemostasis of facial
blood supply, arterial ligation, and others. The ICA variations include a
curved course, kinking, coiling or the anomalous origin [6]. And
bilateral duplicated ICAs can also be seen, of which an aberrant ICA
sometimes presenting as a middle ear mass [7]. Should injury to these
variant ICAs occur, the neurosurgeon should follow specific guidelines
to avoid potentially serious complications. The common variations of
the ascending segment of the anterior cerebral artery (ACA) include
the azygos ACA, the triploid ACA, and the fenestration of the ACA. It
is generally believed that the incidence of aneurysms at the bifurcation
of the distal azygos ACA is higher [8]. The presence of the triploid
ACA may make it difficult to expose the accurate location of the ACA,
easily damaging the artery during surgery. Fenestration of the
ascending segment of the ACA does not produce significant clinical
symptoms [9]. The incidence of hypoplasia of the anterior
communicating segment of the ACA is approximately 7%~10% and
hypoplasia or absence often leads to the dilation of the contralateral
vessel.
Variations of the middle cerebral artery (MCA) are not uncommon,
which generally include duplicated MCA, accessory MCA,
fenestration, early bifurcation and trifurcation. Uchino et al. [10]
presented a case of duplicated right MCA that arose from the origin of
the right hyperplastic anterior choroidal artery. The fetal origin of the
posterior cerebral artery (FPCA) is an important pathway with respect
to communication between the ICA and the vertebrobasilar artery,
which were usually detected co-existent with vertebral artery
hypoplasia [11]. Anatomical variation of FPCA is a risk factor
associated with ischemic cerebral infarction. In addition, during the
development of human embryos, there are four other temporary
pathways connecting the ICA and the basilar artery: persistent
trigeminal artery, persistent hypoglossal artery, proatlantal
intersegmental artery, and persistent internal auditory artery. If these
pathways are not degraded in adults, it is known as persistent cervicalbasilar artery anastomosis, a rare congenital cerebrovascular variation
[12]. The neurosurgeon should pay more attention to the presence of
persistent cervical-basilar artery anastomosis to avoid damage to
vascular anastomosis, thereby avoiding severe cerebral ischemia or
infarction during surgery.
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The brain's vascular supply typically has a relatively generous
collateralization, which is provided by the various anastomoses
between the carotid and vertebrobasilar circulations and those
between the left and right sides of the intracranial circulations in the
circle of Willis (CoW) [13]. However, the author of this paper
previously found an extremely rare variation of the ICA and
vertebrobasilar artery, together with several other vascular variations
in the head and neck [14]. The patient's head and neck CTA revealed
the following rare vascular variations: (1) The bilateral CCAs share the
common trunk issuing from the convex aortic arch; bilateral vertebral
arteries became larger than the corresponding ICA; and the bilateral
ICAs directly continued to the ophthalmic artery (OphA). (2) The ICA
and vertebrobasilar artery were independent of each other without
interconnected communicating branches; more importantly, the brain
blood supply was entirely hosted by the vertebrobasilar artery.
In conclusion, the arterial vascular variations of the head and neck
are diverse and inherent. Because of the compensatory effect of the
body, most of these variations have no obvious influence on blood
supply, which will accompany the patients for a lifetime. Multislice
computed tomography angiography, MRA and ultrasound can
noninvasively detect and evaluate the vascular anatomical variations of
the head and neck in vivo, and these should be performed
preoperatively. They can provide an accurate guidance for the
neurosurgeon regarding the location, the type and the running course
of vascular variations and help precise and safe preoperative planning.
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