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Abstract

Bilateral duplicated origin of V‑1 segment of vertebral arteries is an extremely rare vascular variant and only two such cases have 
been reported so far. Presence of this vascular abnormality was observed incidentally in a 36‑year‑old male patient, with a complaint 
of dizziness, evaluated by multidetector row computed tomography (CT) angiography. Two limbs of the right vertebral artery arose 
from the right subclavian artery and fused to form a single vessel at the interval between fourth and fifth cervical vertebrae, which 
entered the foramen transversarium of fourth cervical vertebra. On the left side, the medial limb originated directly from the arch of 
aorta and the lateral limb from the left subclavian artery, and both united at the interval between fifth and sixth cervical vertebrae 
to form a single vessel which entered the foramen transversarium of fifth cervical vertebra. No other cerebrovascular pathology 
like aneurysm, fenestration, dissection, and stenosis was detected, which could be correlated with the symptoms of the patient. 
This rare congenital vascular anomaly has diagnostic and therapeutic implications in any intervention involving the vertebral artery.
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Introduction

Knowledge of the normal and variant anatomy of the 
great vessels of the neck is important for endovascular 
interventionists and diagnostic radiologists, more so in the 
era of stent placements in the carotid and vertebral arteries 
and new therapeutic options for intracranial interventions. 
Unilateral duplication of the vertebral artery is rare with a 
reported incidence of 0.72%.[1] Bilateral duplication of the 
vertebral arteries is extremely rare with two cases reported 
in literature.[2,3] Dual origin of the vertebral artery usually 
remains silent with no clinical expression.[4] But it is also 
reported that the altered hemodynamics of the anomalous 

origin may predispose a patient to certain cerebrovascular 
pathologies like aneurysm and dissection.[5‑9] We report 
here an incidental observation of bilateral duplication of 
the V‑1 segment of the vertebral artery and to the best of 
our knowledge this is the third such case to be reported.

Case Report

A 36  year‑old male with a history of dizziness and 
suspected cerebrovascular pathology was referred 
to our center for angiographic evaluation of carotid 
and vertebral arteries. He underwent multidetector 
64-row computed tomography (MDCT) angiography. 
(GE: Optima660,2011, Tokyo, Japan60). Eighty‑five milliliter 
of nonionic iohexolcontrast (Omnipaque, 350 mg I/ml, GE 
Healthcare, Shanghai, China) was injected at a rate of 5 
ml/s by a power injector through the antecubital vein. The 
acquired images  (slice thickness 0.625 mm) were further 
analyzed in a work station (GE: AW Volume Share 4) to 
generate volume‑rendered  (VR) and maximum intensity 
projection (MIP) images.
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The left vertebral artery (LVA) had two separate limbs of 
origin  [Figure  1]. The medial limb  (2.2  mm in diameter 
at its origin) originated directly from the aortic arch 
in between the origins of left common carotid  (LCCA) 
and left subclavian arteries  (LSA)  [Figure  2]. The lateral 
limb  (2.4  mm in diameter at its origin) emanated from 
the LSA in its orthodox position and entered the foramen 
transversarium of C6 vertebra. Both the limbs united 
to form a single trunk at C5‑C6 interval and the single 
trunk (3.2  mm in diameter) then entered C5 transverse 
foramen [Figures  3 and 4]. Both the limbs of the right 
vertebral artery (RVA) originated from the right subclavian 
artery (RSA) [Figure 1]. The medial limb (3.9 mm in diameter 
at its origin) originated from its orthodox position, whereas 
the lateral limb  (2.4  mm in diameter at its origin) arose 
more posteriorly close to the origin of thyrocervical trunk. 
The lateral limb entered the C6 transverse foramen, but the 
medial limb entered the carotid space lying posteromedial 
to right common carotid artery  (CCA) [Figure  5]. At the 
interval between the C4 and C5 vertebrae, both the limbs 
fused to form a single trunk (4.4 mm in diameter) which 
entered the C4 transverse foramen [Figures 3 and 4]. Further 

Figure 1: VR image showing duplicated origin of right vertebral artery 
(RVA) and left vertebral artery (LVA).The arrow indicates the level of 
fusion of the two limbs of the RVA and LVA

distal course of both vertebral arteries was normal and no 
cerebrovascular pathology could be detected.

Discussion

Variations of the origin and course of the vertebral arteries 
are uncommon but extremely important to recognize 
in the diagnostic neuroradiology and for surgical and 
interventional procedures for treatment of patients 
suffering with cerebrovascular disease. One of the rarest 
anomalies is the duplication of the extracranial segments 
of the vertebral artery.[10] The term “duplication” is strictly 
applied to a vertebral artery that has two origins, a variable 
course, and fusion level in the neck, and should not be 
confused with fenestration.[2,11] Duplication occurs due to 
failure of involution of some embryonic vessels.[12] Dual 
origin of the vertebral artery was first reported in 1844, and 
till 1999, about 26 cases have been reported in literature.[13] 
All these cases were unilateral duplication of either right 
or left vertebral arteries involving the V‑1 segment. 
Bergman et  al.[1] noted the presence of dual origin of 
vertebral arteries in 5 out of 693 studied specimens (0.72%) 
and incidentally all were left‑sided. Unilateral duplication 
of the vertebral arteries was extensively reviewed,[4,10,13,14] 
and to the best of our knowledge, a total of about 52 cases 
have been reported in the published literature till date. 
Unilateral duplication of LVA was observed in 27 cases 
and RVA in 25  cases, suggesting that this anomaly is 
more common on the left side. Origin of both the limbs 
of a vertebral artery from the ipsilateral subclavian artery 
is more commonly observed on the right side. Both the 
limbs of the duplicated RVA originated from the RSA in 
21 cases; origin could not be visualized in one case[11]and 

Figure 2 (A and B): MIP and axial images. (A) MIP image showing 
the medial limbs (curved arrow) and lateral limbs (arrow head) of 
both vertebral arteries. The single trunk of RVA and LVA showing the 
position of medial limb of LVA (arrow) between the left common carotid 
artery (LCCA) and the left subclavian artery (LSA). BT (brachiocephalic 
trunk); LBCV (left brachiocephalic vein); LVA formed is indicated by 
arrows. (B) Axial image at the level of third thoracic vertebra showing 
the position of medial limb of LVA (arrow) between LCCA and the LSA
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in the rest of the three cases, one of the limbs arose from 
brachiocephalic trunk, aorta, or thyrocervical trunk. The 
pattern of origin of one limb directly from the aortic arch 
and the second from the subclavian is more commonly 
observed on the left side in 21 out of 27 cases reported. 
Only in three cases, both the limbs of the duplicated LVA 
arose from the LSA.[10]

Bilateral duplication of the V‑1 segment of the vertebral 
artery is extremely rare and, to the best of our knowledge, 
only two cases have been reported so far.[2,3] Ionete 
and Omojola,[2] during the magnetic resonance  (MR) 
angiographic evaluation of an 83‑year‑old man with mild 
cognitive impairment, observed bilateral symmetrical 
extracranial duplication of the vertebral artery, which they 
claimed to be the first report of such an anomaly. Both the 
limbs of each vertebral artery arose from the corresponding 
subclavian artery. On both sides, one limb of origin entered 
C7 transverse foramen and the other limb entered the 
carotid space. The single vertebral artery, formed by the 
fusion of the two limbs, entered the C4 transverse foramen 
on the right side and C5 on the left side.

During the MR angiographic evaluation of a 48‑year‑old man, 
who had suffered from a complete middle cerebral artery 
stroke, Mordasiniet al.[3] observed bilateral asymmetrical 
duplication of the extracranial vertebral arteries and claimed 
it to be the first such report. Stenosis of the proximal left 
internal carotid artery was also noted. In their case, one 
limb of LVA directly originated from the aortic arch and 
the other from the LSA, whereas both the limbs of RVA 
originated from the RSA. On both sides, one limb entered 
C7 transverse foramen and fused with the other limb at C4/
C5 interval to enter the transverse foramen of C4 as a single 

vertebral artery (VA). This pattern of asymmetrical origin 
of the two limbsof the vertebral arteries is observed in the 
present case also, but the level of fusion differs.

The embryogenesis of the vertebral artery begins at 
approximately 32 days and is completed by 40 days. In the 
cervical region, seven intersegmental arteries connected 
proximally to primitive dorsal aortae develop. Each 
intersegmental artery divides into dorsal and ventral 
branches. Longitudinal plexiform anastomotic channels 
link the cervical intersegmental arteries with each other 
and are named according to their position as precostal 
anastomosis, postcostal anastomosis, and posttransverse 
anastomosis. The proximal connections between the first 
six cervical intersegmental arteries and the dorsal aortae 
regress and the first six intersegmental arteries involute. 
On each side, the seventh intersegmental artery enlarges to 
form the proximal part of the subclavian artery including 
the point of origin of the vertebral artery. The dorsal branch 
of the seventh intersegmentalartery remains as the first 
part (V‑1 segment) of the vertebral artery and the postcostal 
anastomosis between C6 and C1 vertebrae develops into 
second part of the artery.[2,3,10] Sim et al.[15] had stated that a 
portion of the primitive dorsal aortae may not regress along 
with one or two intersegmental arteries that are connected 
to the vertebral artery. Duplication of the vertebral artery 
results from failure of controlled regression of the right or 
left fourth, fifth, or sixth intersegmental artery.

Although there is no conclusive evidence that VA duplication 
has any etiopathologic association with cerebrovascular 
disease, anecdotal reports describe clinical symptoms such 

Figure 4: Sagittal MIP images showing the level of fusion of RVA at 
C4/C5 interval and LVA at C5/C6 interval

Figure 3: VR images of right lateral and left lateral views showing the 
level of fusion (arrow) of the two limbs of the right and left vertebral 
arteries. The single trunk of RVA is entering C-4 transverse foramen 
and the LVA entering C-5 transverse foramen
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as dizziness or vertigo in patients with anomalous origin 
of VA.[3,16] It has been suggested that duplicated origin of 
the VA may lead to altered hemodynamics and predispose 
a patient to certain cerebrovascular pathologies like 

fenestration, aneurysm, dissection, kinking, and arteriovenous 
malformations.[5‑9,17,18] It has been proposed that distinct 
histological features of the two limbs of the duplicated VA 
may result in altered hemodynamics, but no such evidence 
was found in a cadaveric study on RVA duplication.[19]

In conclusion, we have presented our observations on 
a very rare vascular variation of bilateral asymmetrical 
duplication of extracranial V‑1 segment of the vertebral 
artery. We consider prospective reporting of such 
anomalies has significant clinical and surgical implications 
during endovascular interventional and neurosurgical 
reconstructive procedures. Failure to recognize such 
vascular variants might result in misdiagnosis leading 
to unwarranted and avoidable therapeutic interventions.
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