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Abstract:  It is important to know the variations in the great arteries arising from the arch of 

aorta. Normally three arteries arise from the arch of aorta, brachiocephalic trunk, left common 

carotid and left subclavian artery. During our study of branching pattern of arch of aorta, we 

encountered arch of aorta giving rise to four branches. Along with routine branches, arch of 

aorta was giving rise to left vertebral artery. This variation is important because vertebral 

artery forms important part of posterior cerebral circulation. The anomalous left vertebral 

artery arising from arch of aorta, coursed upward to the transverse foramen of the C6 vertebra. 

The diameter at its origin was 4.2 mm. Existence of this variation can be explained on the basis 

of embryological development. The anatomical and morphological variations of the left 

vertebral artery are significant for diagnostic and surgical procedures in the head and neck 

region. It is clinically important to know the origin and course of prevertebral segment of the 

vertebral artery in detail and be aware of possible variations.
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1. Introduction 2. Material and Method

Observation: 

The aortic arch is situated wholly in the superior mediastinum. 

Its routine branches are the brachiocephalic trunk, left common 

carotid artery and left subclavian artery following succession from 

right to left1. This pattern occurs in 65-80% of the cases2. Variant 

branching pattern of the aortic arch has range from number of 

branches to variation in the distance between origins of different 

arteries3. The detection of variant branches arising from arch of 

aorta is difficult in cases of small branches such as vertebral artery 

as it may go unnoticed due other large branches. Thus preoperative 

diagnosis of such vessels is much more difficult in anomalous arch 

of aorta4.

The vertebral artery on right side and left side is a branch of 

subclavian artery. But origins of subclavian artery differ on both 

sides. On right side it originates from brachiocephalic artery and on 

left side it is direct branch of arch of aorta. Variability in the origin 

and course of left vertebral artery has clinical, surgical and 
5,6radiological implication in the cerebral disorders

The present study was conducted to see the branching pattern 

of arch of aorta and study its anatomical variant in detail. The study 

was conducted on 20 cadavers between the age of 45 to 82 years 

irrespective of the sex. The mediastina were opened and the 

branching patterns of the arch of aorta were observed.7 During the 

study, we observed anomalous branching of arch of aorta in 50 

year old male cadaver. In this case, the anomalous arch of aorta was 

giving rise to left vertebral artery from the convex surface (Fig. 2), 

in addition to normal three common branches- brachiocephalic 

trunk, left common carotid artery and left subclavian artery. The 

anomalous left vertebral artery originating from arch of aorta was 

studied in detail. The diameter of variant vessel was measured at 

its origin.

The normal branching pattern of arch of aorta was seen in 19 

(95%) cadavers. The anomalous branching pattern of arch of aorta 

was seen in 50 year old male cadaver. The origin of left vertebral 

artery was located between the origins of the left common carotid 

and the left subclavian arteries. Left vertebral artery ascended 

upward and backward lying behind the left vagus, left 

brachiocephalic vein and left common carotid artery. The left 
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Table no 1: frequency of occurrence of left vertebral artery as 

branch as fourth branch of aortic arch.

Table no 2: Diameter of anomalous left vertebral artery at its 

origin from aortic arch 

Figure legends

Anterior view of Arch of Aorta

Posterior view of arch of aorta

3. Discussion: 

Study (Year)

Study

Prevalence (%)

Diameter

10Panicker HK et al  (2002)

9Nayak et al  (2006)

4Suzuki K et al  (2006)

7 Bhattarai C et al  (2010)

2Alsaif HA et al  (2010)

12Poonam et al  (2010)

Present Study

10Panicker HK et al  (2002)

6Imre N et al  (2009)

2Alsaif HA et al  (2010),

Present Study

5

1.6 

4.1

7.0

5.55

7.4

5

3.1 mm

5.51 mm

5.5 mm

4.2 mm
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vertebral artery coursed upward to the transverse foramen of the 

C6 vertebra. The diameter of anomalous left vertebral artery at its 

origin from aortic arch was 4.2 mm. 

The right vertebral artery normal origin and course from the 

right subclavian artery. No other congenital variations were found. 

As per literature, the normal branching pattern of arch of aorta 

is seen in 65 to 80%2. The frequency of Left Vertebral Artery 

originating from the aortic arch ranges from 1.6% to as high as 7%5.  

Both vertebral arteries may arise as independent branches from the 

aortic arch. The left vertebral artery may arise between the left 

common carotid artery and left subclavian artery5,8 or from the 

thyrocervical trunk or from the left external carotid artery6. 

There are many reports in the literature regarding left vertebral 

artery originating from arch of aorta. In the present study 

prevalence of left vertebral artery arising from arch of aorta is 5%. It 

also shows 95% of arch of aorta has normal branching pattern. 

Nayak et al9 reported the normal classical branching pattern of the 

aortic arch in 91.4% and the left vertebral artery arising from the 

Aortic Arch in 1.6% out of 62 cadavers. Bhattarai C et al7 reported 

80% of normal branches from aortic arch. The case reported by 

Nayak et al9 was similar to the case reported by us. As shown in 

table 1, the other studies done in recent past shows frequency of 

occurrence of left vertebral artery from arch of aorta ranges from 

1.6% to 7%.

The diameter of the at its origin from arch of aorta was 4.2 mm. 

Imre N et al6 reported diameter of left vertebral artery arising from 

arch of aorta to be 5.5 mm which was also similar to a case reported 

by Alsaif HA et al2 in his study (Table no2). Panicker HK et al10 

reported that diameter of anomalous left vertebral artery at its 

origin from arch of aorta was 3.2 mm. Earlier studies labelled left 

vertebral artery having diameter less than 3.5 mm as hypoplastic as 

in case of Panicker HK et al10. In the present study the diameter at 

the origin was less than most of the studies but the artery was not 

hypoplastic. The diameter of the anomalous left vertebral artery 

assumes significance as it is usually a small vessel and is often 
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4. Discussion: 

The normal branching pattern of arch of aorta was seen in 95% 

of subject. The frequency of anomalous left vertebral artery 

originating from arch of aorta in the present study was 5%. The 

anomalous left vertebral artery was seen originating from arch of 

aorta. This variation in branching pattern of arch of aorta is difficult 

to diagnose as this finding is made obscured by normal branches. 

This variation should caution the alert surgeons about such 

incidental finding during perioperative period.  

obscured by other larger branches of arch of aorta. This makes 

preoperative detection of isolated left vertebral artery considerably 

more difficult and study had shown that only 40% with isolated left 

vertebral artery could be diagnosed preoperatively.4 The 

extracranial part of vertebral artery is mostly affected by 

atherosclerosis and the origin of vertebral artery is most common 

site of stenosis.6

We know that mostly the developmental anomalies occur due to 

deviation from normal embryological fate. The part which should 

normally persist may disappear or sometimes disappearing part 

may remain persistent5,8. Together with the different growth rates 

in the various arteries and the associated “migration” and “merging” 

of the branches determine the final configuration of the Aortic Arch 

and its branches2,11. It is equally dependent on the hemodynamic 

that may alter due to tension and bending caused due to caudal shift 

of aorta.10 

Embryologically, the vertebral artery is formed between the 

32nd and 40th day of gestation.12 Normally the prevertebral part of 

the left vertebral artery develops from proximal part of dorsal 

branch of seventh cervical intersegmental artery10. The vertebral 

part is derived from longitudinal communications of the postcostal 

anastomosis6. The anomalous origin of left vertebral artery is 

probably due to the persistence of left sixth dorsal intersegmental 

artery as the prevertebral part of vertebral artery. Thus left 

vertebral artery was arising from arch of aorta.10

Alterations in cerebral haemodynamics due to variation in 

origin of vertebral artery of this kind may predispose individuals to 

cerebral disorders and atherosclerotic changes.13 The left 

vertebral artery of aortic origin predispose to vertebral artery 

dissection.9 This variation also difficult to diagnose 

preoperatively.4 So surgeon should be aware of such variation as an 

incidental finding perioperatively.
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