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Abstract

Background: The vertebral arteries originate from the root of the
neck as the first branches of the subclavian arteries. Variations of
vertebral arteries are congenital anomalies occurring during embry-
onic development. Anatomic variations of the left vertebral artery
are clinically symptomless and recognized incidentally during angio-
graphic assessments or imaging techniques so the diagnosis of these
anomalies is a serious challenge. Anomalous origin of vertebral arter-
ies may lead to neurologic disorders. It is, thus, important to identify
variations of the large vessels of the aortic arch when planning neck
and cervical spine interventions and diagnostic radiology. For this
reason, we would like to present this rare case of left vertebral artery
showing a different origin.

Case report: In this work, we describe a 60-year-old female pa-
tient with headache, lethargy and blurred vision. We employed mag-
netic resonance angiography for both the brain and neck. There was
no lesion in the brain. Incidentally, we found that the root of the left
vertebral artery was anatomically aberrant. The left vertebral artery
arose from the nearest section of the left external carotid artery, next
to the bifurcation of the left common carotid artery, which is a rare
variation.

Conclusion: Understanding the state of anomalous variations
of the origin of the vertebral artery might have crucial implications
in angiographic and surgical procedures. It is beneficial to perform
more screening with noninvasive studies like neck magnetic reso-
nance angiography in clinical cases with potential symptoms coexist-
ing with other diseases in order to predict possible future problems
in intracranial and extracranial interventions.
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The complex anatomy of extra-cranial and intra-cranial ar-
teries has been investigated for many years. Contrast-enhanced
MR Angiography (CE MRA) has been recently introduced as an
alternative, noninvasive method for evaluating vascular dis-
ease, and is now routinely used as a diagnostic tool in the as-
sessment of different parts of body especially the vertebrobasi-
lar diseases. It provides deeper insight into the circulation of the
cranial and intracranial vessels under normal conditions and in
pathological states caused by both anatomical anomalies and
other abnormalities [1-3]. Anatomical anomalies of vessels do
not have specific symptoms that could suggest early diagnostic
tests due to a wide and heterogeneous range of symptoms simi-
lar to other disease. So they are mostly identified incidentally.
Anatomical disparity in the Vertebral Artery (VA) are considered
as an embryonic malformation with less common incidence [4].

Figure 1: Brain MRl and MRA. (a) T2-weighted image, (b) Diffusion
Weighted Image (DWI), (c,d) Brain MRA: MIP reconstructed sagit-
. tal and coronal view of the Willis Circle. )
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Anatomical variations of the VAs include: maldevelopment of
one VA, coexisting with compensatory dilatation of the contra-
lateral artery, absence of one of the VAs, anomalies in VA origin |
from the aortic arch or from the common carotid artery, paired
origin of one VA forming a common vascular trunk, asymmetri-
cal duplication of the VA, etc. [5]. Less commonly, the vertebral
arteries arise from the external or internal carotid artery [6]. In
this work, we describe a case with the left VA arising from the
left proximal external carotid artery in an individual with symp-
toms, and we will discuss this rare variation.

Case report

Our Persian patient was a 60-year-old non-smoker woman
who presented with a history of headache, lethargy and blurred
vision. The symptoms were first noted in 2018, after which she
visited a nearby clinic. The neurologist asked for brain MRI as
well as brain and neck MRA. After that, she was referred to our
medical imaging center. The subject underwent brain scanning
on 1.5 Tesla GE HDXT MR Scanner with 8 channels head coil. Carotid Artery is normal. Left Subclavian Artery (LSA) and Left Com-
Routine brain MRI was performed. 3D-TOF MRA of the brain mon Carotid Artery (LCCA) normally originate from AA. Left Verte-
was obtained using 3D T1-weighted SPGR. Neck angiography \ bral Artery (LVA) does not originate from LSA which is a variation. |
was performed through Contrast Enhanced MRA. A 15 ml| of - e
contrast agent (Dotarem) was administered intravenously, 0.01
mmol/kg (or 0.2 mg/kg), at a rate of 3.0 mL/s followed by 20 mL S —— N
bolus of normal saline. The 3D MRA images reconstruction was ’ S '
carried out by MIP (maximum intensity projection) and VR (Vol-
ume Rendering). Brain Magnetic resonance imaging showed no
lesion or abnormality. The circle of Willis was normal and there
was no atherosclerotic disease or Arteriovenous Malformation
(AVM) in the Brain MRA (Figure 1).

Figure 2: Anterior view of the neck CE-MRA with MIP reconstruc-
tion. Aortic Arch (AA), Brachiocephalic Artery (BCA), Right Sub-
clavian Artery (RSA), Right Vertebral Artery (RVA), Right Common

At the first look, the neck MRA seemed to be normal and
there was no arterial stenosis or other pathological abnormali-
ties. Interestingly, with more precise observation, we found that
the left VA arose from the nearest section of left external ca-
rotid artery, next to the bifurcation of the Left common carotid
artery which is a rare variation (Figure 2-4).

Figure 3: Posterior view of the neck CE-MRA with MIP reconstruc-
tion. Right Vertebral Artery Origination (RVAO) is normal. Right In-
ternal Carotid Artery (RICA) and Left Internal Carotid Artery (LICA)
are normal. Left Vertebral Artery Origination is abnormal. LVA orig-
inates from the Left External Carotid Artery (LECA). |
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Figure 4: Sagittal view of the neck CE-MRA with MIP reconstruc-
tion. Left Vertebral Artery Origination (LVAO) is unusual. LVA arises
from the nearest section of the Left External Carotid Artery (LECA),
next to the bifurcation of the Left Common Carotid Artery (LCCA).

\ Stenosis is observed at LVAO. )
N

Discussion

MRI is a precise diagnostic tool for many cerebrovascular
diseases [7]. Specifically, CE-MRA is becoming increasingly com-
mon, and with improvement of the spatial resolution of this
technique, identifying pathology including lesions and abnor-
malities of the large vessels and vertebral arteries will become
a popular method [8]. During the process of embryologic devel-
opment, anatomic variants can form. The VAs may take place in
different ways and need to be observed in their ordinary posi-
tion to avoid a misdiagnosis where the vessels are congenitally
absent. Aberrant origins may lead to hemodynamic alterations
and predispose the patient to intracranial aneurysm formation.
In this study, our case describes the variation of the left VA origi-
nation. In general, the left vertebral artery originates from the
left subclavian artery. Many publications have reported abnor-
mal VAs with different genesis including trunk of thyrocervi-
cal artery, brachiocephalic artery, common carotid artery, and
the aorta [9-12]. However, there are less than 5 studies which
reported that VA originates from external carotid artery [8,13-
15]. Elevated risk for cerebrovascular accidents including ath-
erosclerosis, intracranial vascular deformities, arterial cutting
up and resulting intracranial complexities due to confusion of
the blood flow proceeding from aberrant origin of the VAs have
been illustrated in many studies [8-16]. The extra-cranial sec-
tion of the VA is often affected by atherosclerosis leading to a
restriction notably in its root [17]. VA stenosis typically occurs at
the origin and is the direct cause of 9% of posterior circulation
ischemic strokes and TIA [18]. Following the previous studies,
most individuals with structural anomalies of the left vertebral
artery are clinically symptomless or with symptoms resulting
from other than the abnormal VA [19], so it is crucial to identify
this anatomical variation.

Conclusion

In the current study, a case with a rare variation of abnormal
root of left VA was presented. In angiography, vascular surgery,
and spinal surgery including cervical spines, it is essential to de-
tect unusual anatomies of the VAs, as it can reduce the risk of
VA trauma during interventional radiological procedures. In ad-

dition, it can deepen physicians' understanding of hemodynam-
ics, time-saving techniques, and contrast media consumption
during angiographic catheterization [20,21]. Additional screen-
ing is required with noninvasive studies like MRA in patients
with potential symptoms so as to be aware of likely interven-
tional complications.
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