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Abstract 
Objectives: An understanding of anatomy is essential to surgeons and knowledge of variations is of practical importance. The 

anatomic and morphologic variations of great vessels are significant for diagnostic and surgical procedures in the neck and 

thorax region. 

Vertebral artery is a branch of subclavian artery, generally arising from the first part of subclavian artery on both the sides. 

Multiple variations in the origin of vertebral artery have been reported in the literature, most common being directly from the 

arch of aorta, as a branch of thyrocervical trunk, as a branch of common carotid or external carotid artery. 

Material and methods: Study was carried out among 30 formalin fixed cadavers procured from Dr. D.Y. Patil Medical 

College, to note down the variations in the origin of vertebral artery.  

Results: Origin of right vertebral artery was normal in all the cases while the left vertebral artery showed varied origin. 

Conclusions: Anomalous vertebral artery origins may predisposes an individual to cerebrovascular disorders. 
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1. Introduction 

Variations of the arteries in the human body are 

important clinically as well as anatomically. Accurate 

knowledge and understanding of the variations of great 

vessels are required keeping in view the advances and 

popularity of endovascular interventions. 

Anomalous variations in the origin and course of 

arteries have serious implications in angiographic and 

surgical procedures hence it is of great importance to be 

aware of such possibilities of variations. 

The vertebral arteries arise from the superoposterior 

aspect of the first part of subclavian artery. It passes through 

the foramina in the transverse processes of all cervical 

vertebrae except the seventh, curves medially behind the 

lateral mass of the atlas and enters the cranium via the 

foramen magnum [1] and at the lower border of pons it unites 

with similar artery of opposite side to form basilar artery, 

therefore each vertebral artery is divided into four parts i.e. 

cervical, vertebral, sub-occipital and intra-cranial part [2].
 

 

2. Materials and Methods 

30 cadavers which comprise the material for the 

present study were procured from the department of 

Anatomy. These cadavers were embalmed with 10 per cent 

formalin and fixed. After separating the head and abdomen 

region from the cadaver, branches of subclavian artery were 

dissected. 

The steps of dissection were as follows: 

 Cadavers where superficial dissection of Head, Neck and 

Thorax was done, where in investing layer of cervical 

fascia was removed from the lower part of roof of 

posterior triangle were cut at the level of sixth thoracic 

vertebra. 

  The specimens were labeled with number and side. 

 Sternocleidomastoid, Strenothyroid and Sternohyoid 

muscles were exposed, cut and reflected superiorly. 

 Fascial sling of intermediate tendon of Omohyoid muscle 

was cut and reflected. 

 Clavicle was cut at its midlength. 

 Blood vessels were exposed; internal jugular vein (IJV) 

was identified and traced till its opening in subclavian 

vein. 

 IJV was displaced medially to expose subclavian artery, 

which was identified as a branch of brachiocephalic trunk 

on right side and from arch of aorta on the left side. 

 Branches from 1
st
 part of subclavian artery were exposed 

and identified. 

 Variations if any in the origin of vertebral artery were 

noted according to side. 

 Photographs of variations were taken. 
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3. Observations and Results 

30 formalin fixed cadavers where neck and thoracic 

region were dissected meticulously and variations if any in 

the origin of vertebral artery were observed noted and 

photographed. All the findings were recorded and assembled 

in the tabulated form. The variations are shown below in the 

following table.(Table 1) 

Table 1: variations in the origin of vertebral artery 

Name Side Sp.No. Variation if any 

Origin of 

Vertebral 

artery 

Lt 

10 

14 

17 

22 

25 

From arch of aorta between 

left Common carotid artery 

and left Subclavian artery. 

(fig.1) 

Lt 8 
From root of left Subclavian 

artery. (fig. 2) 

However no variations were observed in the origin 

of right vertebral artery. 

 

4. Discussion 

Considering the surgical importance of variations in 

the vessels of head and neck region, 30 cadavers were 

dissected for the study of variations in the origin vertebral 

artery. 

Many variations occur in the number and position of 

the vessels that arise from the aortic arch. A common form of 

three branches arising from the aortic arch is seen in 

approximately 80%.When more than three branches arise 

from the aortic arch; the vertebral arteries are usually added 

[3]. 

A detailed knowledge of the anomalous origins of 

supra-aortic vessels is of importance in patients who have to 

undergo four-vessel angiography. If a vertebral artery cannot 

be found in the usual position, the possibility of such a 

variant must be considered. The existence of these anomalies 

also accounts for the policy in many practices, of routinely 

performing an angiogram of the aortic arch before attempting 

selective catheterization of the carotid and vertebral arteries. 

Vertebral artery (VA) is classically described as the 

first branch of ipsilateral subclavian artery; multiple 

variations in the origin of this artery have been reported in the 

literature. The vertebral artery can arise from the aortic arch; 

from common carotid; internal or external carotid arteries; or 

from subclavian branches itself like thyrocervical trunk. 

Vertebral artery may have duplicate origins, generally from 

the aortic arch and subclavian artery [4]. 

Literature shows the frequency of origin of the left 

vertebral artery from aortic arch in the range of about 1%-

3%[5]. According to Bernadi and Deton, the abnormal origin 

of vertebral artery may favour cerebral disorders because of 

change in cerebral hemodynamics[6]. Also Nathan &Seidal, 

had reported a left vertebral artery of aortic origin associated 

with retroesophageal right subclavian artery and thoracic duct 

terminating on right side, yet with normal origin of right 

vertebral artery [7]. 

The prevertebral segment (cervical segment) of 

vertebral artery is frequently affected with atherosclerosis. 

Though the overall incidence of anomalous origin of 

prevertebral segment of vertebral artery is low, it is extremely 

important to be aware of these complications in patients with 

this anomaly [8]. 

Komiyana et al, reported the incidence of arterial 

dissection of the vertebral artery of aortic origin and vertebral 

artery of subclavian origin. According to their studies left 

vertebral artery of aortic origin was associated with a 

significantly higher incidence of vertebral artery dissection 

than left vertebral artery of left subclavian artery origin and 

right vertebral artery of right subclavian origin [9]. 

The left vertebral artery arising from the aortic arch 

is the third most common aortic arch branching pattern with 

an incidence of 0.79-8% [10]. This variation plays an 

important role for vascular surgeons, neurosurgeons and 

thoracic surgeons because vertebral artery injury is a known 

complication of the extended lateral decompression during 

anterior cervical spine surgery, which can result in 

exsanguinations and permanent neurologic deficits. It is 

important for the neurovascular interventionalist and the 

neurosurgeon to be aware of this variant
 
[11]. 

A case of anomalous origin of the left vertebral 

artery from thyrocervical trunk was reported in CT 

angiography
 
[12]. 

Koenigsberg et al described three cases of right 

vertebral artery abnormalities: as a fourth and the most distal 

branch of aortic arch, as a branch distal to thyrocervical trunk 

and as a branch of right common carotid artery in addition to 

retroesophageal right subclavian artery (RRSA)[13].  

Fazan et al reported a case of a right vertebral artery 

originating from the right common carotid artery with the 

addition of a RRSA [14]. 

The embryological mechanism of aberrant right 

subclavian artery (ARSCA) with a right vertebral artery from 

the right common carotid artery (VA-CCA) has been 

explained in several studies [15]. The known incidence of 

right VA-CCA is less than about 0.18%.A combination of 

these two variations is rare
 
[16]. 

During surgery at the craniovertebral junction, 

injury to vertebral artery can cause brain stem ischemia and 

cerebellar infarction
 [17]

. Anomalous vertebral artery origins 

present a pitfall at diseased cerebral angiography because 

they may be assumed to be occluded or diseased if they are 

not catheterized [11]. 

4.1 Variations in the origin of vertebral arteries 

4.1.1 Left vertebral artery 

Left vertebral artery was seen arising as a direct 

branch from arch of aorta between left common carotid and 

left subclavian artery by Sait Albayram et al[18], R. Suresh et 

al[19], Paniker, H.K et al[20], Young-Don Kim et al[21], 

Ronald A. Bergman et al[22], Mange Manyama et al[23], 

similar variation was observed in the present study in 5 cases 
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(Figure 1)and also as a branch from thyrocervical trunk by 

W. M. Struba et al[12], Ronald A. Bergman et al[22]. 

 

Figure 1: Origin of Left Vertebral artery from arch of aorta 

between left Common Carotid and left Subclavian artery 

 
AOA- Arch of aorta, BCT- Brachiocephalic trunk, RSCA- Right 

subclavian artery, RCCA- Right common carotid artery, RVA- 

Right vertebral artery, LCCA- Left common carotid artery, T- 
Trachea, LVA- Left vertebral artery, LSCA- Left subclavian artery. 

 

It was seen as a branch from root of left subclavian 

artery close to the arch of aorta by Konstantinos Natsis et al
 

[24] and a similar variation was observed in the present study 

in one case (Figure 2). 

Figure 2: Origin of Left Vertebral artery from root of the 

left Subclavian artery 

 
AOA- Arch of aorta, BCT- Brachiocephalic trunk, RSCA- Right 

subclavian artery, RVA- Right vertebral artery, LCCA- Left 
common carotid artery, T- Trachea, LVA- Left vertebral artery, 

LSCA- Left subclavian artery. 

 

4.1.2 Right vertebral artery 

Right vertebral artery was seen a direct branch from 

the arch of aorta between left common carotid artery and left 

subclavian artery by Sait Albayram et al[18], M. Loukas et 

al[25], it was seen as last branch of aortic arch distal to left 

subclavian artery by P. Ligege et al[3] and as a branch right 

common carotid artery by Young-Don Kim et al[21] and 

Ronald A. Bergman et al[22]. However no such variation was 

found in the present study. 

4.1.3 Embryological basis of variations of vertebral artery 

Embryologically, the vertebral artery (VA) is 

formed by the development of longitudinal anastomoses that 

link the cervical intersegmental arteries. The intersegmental 

arteries eventually regress except for the seventh, which 

becomes the proximal subclavian artery and which includes 

the point of origin of the VA in adults [26]. 

The origin of the vertebral arteries from the aortic 

arch is because of degeneration of the normal origin from the 

seventh intersegmental artery with persistence of a higher 

intersegmental artery, such as sixth
 
[27]. 

It can be explained from the figure that dorsal 

branch of 6
th

intersegmental artery (segment B`C`), 

6
th

intersegmental artery itself (segment A`B`) and (segment 

A A`) of dorsal aorta fail to disappear, hence blood flows 

through these persistent vessel forming a vertebral artery of 

aortic arch origin
 
[20].(Fig. 3) 

Figure 3: Embryological explanantion 

 
 

5. Conclusion 

The knowledge of anatomical variations of vessels 

in the head and neck region is of immense importance. 

Considering that vascular variations have been always a 

subject of controversy, more detailed knowledge about 

anatomical structures in the neck region is required especially 

while performing procedures such as MRI, CT and other 

surgical procedure. 

With more and more technical advancement, 

clinicians dealing with the arch of aorta and the great vessels 

should be aware of these variations. Further more knowledge 

of the development of the cardiovascular system could be 

useful for better understanding of the pathophysiology of the 

variation and apply that knowledge to recognize the 

variations. 

The findings of the present study are as follows: 

Left vertebral artery was seen arising from arch of 

aorta directly between left common carotid and left 

subclavian artery in five cases. It was seen arising from the 

root of left subclavian artery close to the arch of aorta in one 

case.Knowledge of variations in the branching pattern of the 

arch of aorta is of great importance in patients who have to 

undergo four vessels angiography, aortic instrumentation and 

head neck surgery. It could also lead to cerebral abnormalities 

by altering the pattern of blood flow in cerebral vessels [28]. 
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Clinical signs or symptoms associated with 

anomalous vertebral artery origins though have not been 

reported yet but some are of the opinion that vertebral origin 

variant predisposes an individual to cerebrovascular 

disorders. 

Anomalous vertebral artery origin also represents a 

potential pitfall at diagnostic cerebrovascular imaging. One or 

both vertebral arteries may be assumed to be occluded or 

diseased during angiography or noninvasive procedure such 

as CT angiography, MR angiography or Doppler sonography. 

Hence it is important to understand anomalous variations of 

the vertebral artery since it allows physicians to avoid 

accidental damage to the vertebral artery during these 

procedures. 
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