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SUMMARY  
 

Variations in the major arteries and their branch-
es of the thoracic region have been well described 
with variations of the aortic arch, pulmonary trunk, 
common carotid arteries and vertebral arteries be-
ing among the most common in the thoracic re-
gion.  During routine dissection of the thoracic and 
neck regions, the left vertebral artery in a 58-year-
old female cadaver was found to arise from the 
arch of the aorta between the left common carotid 
and the left subclavian arteries. The left vertebral 
artery was traced along its course and was ob-
served to enter the transverse foramen of the fifth 
cervical vertebral body. With such variation, the 
findings can influence predisposition to diseases, 
symptomatology, clinical examination, investiga-
tion and patient management, including operative 
surgery.  
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INTRODUCTION  
 

 The vertebral arteries are one pair of the major 
arteries of the neck that, along with the internal 

carotid arteries, provide arterial supply to the brain. 
The vertebral arteries along with their branches 
form the “vertebrobasilar system” which supplies 
the upper spinal cord, brainstem, cerebellum and 
occipital lobe of the brain (Brennan et al., 2015). 
Classical anatomical studies describe the vertebral 
arteries as the first branch of the subclavian arter-
ies, ascending on each side of the neck through 
the transverse foramen of the upper six cervical 
vertebrae and eventually entering the cranial cavity 
through the foramen magnum (Matula et al., 1997; 
Gluncic et al., 1999).  

  Previous case reports showed that the right ver-
tebral artery could arise as the first branch of the 
right subclavian artery (Bayat et al., 2011; Sikka 
and Jain, 2012). Satti et al (2007) has reported 
that the right vertebral artery may arise as the last 
branch of the aorta, a right vertebral artery arising 
as the 2nd branch of the right subclavian artery, 
and a right vertebral artery with proximal duplica-
tion as the 2nd branch of the right subclavian ar-
tery. The right vertebral artery has been reported 
to arise as the last branch of the aortic arch in 3 
cases (Saeed et al., 2017). Furthermore, a rare 
variant of the right vertebral artery originating as 
part of the brachiocephalic trunk in a 76-year-old 
female cadaver has been reported (Ariyo, 2018).  
Ali et al (2018) presented a case of a right VA orig-
inating from the right common carotid artery in a 
patient with Down syndrome. 
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Whereas, the left vertebral artery commonly aris-
es from the arch of the aorta (Satti et al., 2007; 
Sikka and Jain, 2012; Einstein et al., 2016). De-
spite this, Satti and associates (2007) reported that 
the left vertebral artery may also arise from the 
subclavian artery as its secondary branch, or from 
the arch of the aorta as its tertiary branch and the 
left subclavian artery as its primary branch. The 
left vertebral artery may arise from the arch of the 
aorta as the fourth branch ‘’Adachi TYPE 
C’’ (Adachi, 1928; Lippert and Pabst, 1985).  This 
rarer variant of the left vertebral artery (LVA) de-
parts from the arch of aorta in 1.7% (Quain. et 
al.,1844) to 4.8% (Adachi., 1928) and even 6.3% 
(Uchino., 2013). Einstein et al (2016) noted that 
the left vertebral artery was originating from the 
aortic arch rather than the left subclavian artery in 
4 females out of 27 with a prevalence rate of 
14.8%. In another case report by Sikka and Jain 
(2012),  the left vertebral artery took origin directly 
from the arch of the aorta between the left com-
mon carotid artery and the left subclavian artery. 
Furthermore, the inferior thyroid artery may origi-
nate from the vertebral artery in 0.7%. The com-
bined variation of both left inferior thyroid artery 
and left vertebral artery is very rare and has been 
reported by a few scientists (Adachi., 1928; Sartor 
et al., 1980).  

 Despite various reports found in the literature 
about the origin of the left vertebral artery from the 
arch of the aorta, its incidence rate is still underes-

timated. The current study aimed to describe the 
variation in the branching pattern of the arch of the 
aorta, in order to supply the anatomists, radiolo-
gists and surgeons with more conclusive data re-
garding the prevalence of the variation. It is essen-
tial to report all cases of vertebral artery variation, 
as it influences the clinical decision about disease 
symptoms, the angiographic examinations to as-
sess the blood flow for possible occlusions or ste-
nosis and the conduction of corresponding endo-
vascular interventions.  

 
MATERIAL AND METHODS  
 

 This study was conducted in the Anatomy De-
partment at the University of Edinburgh, in accord-
ance to the Human Tissue (Scotland) Act 2006, on 
a formalin-fixed 85-year female  cadaver.  During 
postgraduate cadaveric dissection of the thoracic 
and neck regions, the vertebral arteries were dis-
sected. The anterior ribcage, the heart along with 
its pericardium and the lungs were removed ex-
posing the arch of the aorta and its branches. The 
sternal and clavicular heads of the sternocleido-
mastoid were detached from their origin. Sharp 
dissection was performed by using a 15 mm scal-
pel in order to remove the carotid sheath of the 
deep cervical fascia that covered the carotid ves-
sels and to explore branches of the arch of the 
aorta. In the neck, dissection of the retrotracheal 
space has been performed, and subsequently the 
prevertebral fascia was removed from the cervical 
vertebral bodies: this allows better visualization of 
the cervical vertebral bodies and their interverte-
bral discs as well as the vertebral artery. Then full 
dissection of the vertebral artery has been per-
formed.  

 
RESULTS  
 

In a 85-year-old female cadaver, the left vertebral 
artery was found originating directly from the arch 
of the aorta as its tertiary branch between the left 
common carotid and the left subclavian arteries 
(Fig. 1). The left vertebral artery runs posterior to 
the internal jugular and vertebral veins, and it is 
crossed by the inferior thyroid artery and the tho-
racic duct. The left vertebral artery runs anterior to 
the transverse processes of the sixth and seventh 
cervical vertebrae, the sympathetic trunk and its 
inferior cervical ganglion. The left vertebral artery 
coursed superiorly posterolateral passing through 
the transverse foramen accompanied by the verte-
bral vein of the upper five cervical vertebrae, and 
eventually entered the cranial cavity through the 
foramen magnum.  

The right vertebral artery originated from the first 
branch of the subclavian artery, coursed superiorly 
passing through the transverse foramen of the up-
per six cervical vertebrae until it entered the cranial 
cavity through the foramen magnum. Both right 

Fig 1. Anterior view of the upper mediastinum and neck. 
The clavicles and ribs have been cut and removed next 
to the sternum. Tracheoesophageal block has been 
shifted to the right to show the left vertebral artery (LVA). 
The head being slightly rotated to the right allowing visu-
alization of the branches of the arch of the aorta (AA). 
The arch of the aorta gives off four branches: BCT: Bra-
chiocephalic Trunk; LCCA: Left Common Carotid Artery; 
LVA: Left Vertebral Artery; LSA: Left Subclavian Artery. 
The left vertebral artery is shown to course superiorly 
entering the transverse foramen of the fifth cervical ver-
tebral body.  Tr: Trachea; Thy: Left lobe of thyroid gland; 
LBCV: Left Brachiocephalic Vein; LSV: Left Subclavian 
Vein; LVV: Left Vertebral Vein; EJV: External Jugular 
Vein; C2-C6: Second to sixth cervical vertebral bodies. 
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and left vertebral arteries were medial to the verte-
bral veins (Fig. 1). The left vertebral artery was 
narrower and longer than the right vertebral artery.  

 
DISCUSSION  
 

During development of the fetus, the interseg-
mental arteries, which are branches of the dorsal 
aorta, are responsible for providing blood supply to 
the somites and their derivatives (Barry A., 1951; 
Bosmia et al., 2015). In the neck region of the de-
veloping fetus, the postcostal longitudinal anasto-
mosis between the C1 and C7 segmental arteries 
form the VA. The bilateral VAs normally develop 
from the distal part of the 7th dorsal intersegmen-
tal arteries (Congdon et al., 1922). The majority of 
the first connections of the intersegmental arteries 
with the dorsal aorta obliterate while others persist.  
Persistence of certain primitive vessels during de-
velopment results in the  development of struc-
tures that constitutes anatomical variations (Tubbs 
et al., 2016). However, the reasons why some ar-
teries persist while others not are still elusive 
(Tubbs at al., 2016).   

The left vertebral artery typically arises as the 
first branch of the left subclavian artery and cours-
es superiorly and passes through the transverse 
foramen of the upper six or seven cervical verte-

brae. In the current literature, variations in the 
origin and course of the left vertebral artery have 
been reported (Table 1). Patasi et al (2009), 
Kanasker et al (2014) and Satti et al (2007) report-
ed that variations in the origin of the left vertebral 
artery from the arch of the aorta were found in 
males. In contrast, other studies (Einstein et al., 
2016; Imre et al., 2010; Sikka and Jain, 2012; 
Ikegami et al., 2007; Panicker et al., 2002) report-
ed that the same anatomical variation was found in 
females. These studies highlited that there might 
be a gender difference in this type of variation.  

    While various studies reported the arch of the 
aorta as the origin of the left vertebral artery (Table 
1), the level of entry of the artery in the transverse 
foramen of the cervical vertebrae was different. 
Patasi et al. (2009) reported  that the left vertebral 
artery entered the transverse foramen of the third 
cervical vertebra, whereas Sikka and Jain (2012) 
showed that the left vertebral artery entered the 
transverse foramen of the fourth cervical vertebra. 
Results from the present study coincide with re-
sults published by Ikegami et al (2007), who re-
ported that the left vertebral artery coursed superi-
orly running on the anterior surface of the seventh 
and sixth cervical vertebral bodies, ultimately en-
tering the transverse foramen of the fifth cervical 
vertebra. A series of studies (Panicker et al., 2002; 

Reference Incidence (%) 
Cases / 
Total 

Gender 
Entrance into the cervical vertebra 

C3 C4 C5 C6 C7 

Adachi (1928) 5.4% 28/516 18 Males  12 Females  0 2 19 4 3 

Takafuji and Sato (1991) 6.9% 5/72 
Males 
3 Females 

 Unspecified 

Vorster et al. (1998) 5% 2/60   2 Males  Unspecified 

Komiyama et al. (2001) 2.4% 21/860 
15 Male 
  6 Female 

 Unspecified 

Yamaki et al. (2006) 5.8% 30/514 
18 Males 
12 Females 

 2  5 13 10 0 

Satti et al. (2007) Case Report 1 Male  Unspecified 

Patasi et al. (2009) Case Report 1 Male 1 0 0 0 0 

Nurcan Imre (2010) Case Report 1 Female 0 0 0 1 0 

Sikka and Jain (2012) Case Report 1 Female 0 1 0 0 0 

Uchino et al. (2013) 4.1% 94/2287 
55 Males 
39 Females 

 0 13 73 8 0 

Tetiker et al. (2014) 3.8% 3/79 3 Male 0 1 0 1 1 

Kanasker et al. (2014) Case Report 1 Male 0 0 0 1 0 

Einstein et al. (2016) 
  

14.8% 4/27 4 Females  Unspecified 

Tardieu (2017) 
4% (cadaveric) 
0.78% Retrospec-
tive study 

2/50 
13/1500 

Unknown 
0 
1 
 

1 
3 

1 
7 

0 
2 

0 
0 

Lin et al. (2018) 3.8% 46/1219 Unknown 0 7 37 2 0 

Woraputtaporn et al. 
(2019) 

5.3% 14/266 Unknown 0 1 11 2  0 

Table 1. Frequency of the origin of the left vertebral artery from arch of the aorta. 
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Kanasker et al., 2014; Watanabe et al., 2016) 
demonstrated  that even though the left vertebral 
artery arose directly from the arch of the aorta, the 
artery entered the transverse foramen of the sixth 
cervical vertebra as if it originated from the subcla-
vian artery.  

 It could be asked whether individuals with varia-
tion of the vertebral artery would be symptomatic. 
Interestingly, Satti et al (2007) reported a synco-
pe  case where the left vertebral artery arose from 
the arch of the aorta:  the authors have also added 
that individuals with a variation in the  origin of the 
left vertebral artery are more likely to present with 
symptoms of dizziness or vertigo, as the variant 
origin can affect the blood flow of the artery. In 
contrast, Einstein et al (2016) highlighted that vari-
ation of the left vertebral artery has no effect on 
the artery’s blood flow.   

  It is essential to know about the vertebral artery 
variations. The origin of the vertebral arteries is a 
common site for the development of stenotic le-
sions (Berguer et al., 1976; Cloud and Markus, 
2003). Atherosclerotic lesions are frequent at the 
prevertebral segment of the vertebral artery, partic-
ularly at its origin, and are responsible for posterior 
circulation ischemic strokes, and are treated with 
an endovascular surgery such as vertebral artery 
vascularization or bypass (Caplan, 2003). 

 
Conclusion 

Overall, knowledge of variations in the origin and 
course of the left vertebral artery is indispensable 
during the conduction of diagnostic or intervention-
al angiography. A thorough understanding of 
anomalous in origin and course of the left vertebral 
artery is therefore crucial for vascular and thoracic 
surgeons for surgical planning and the conduction 
of endovascular related procedures.   
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