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Abstract
Anomalous origins of the vertebral arteries are uncommon and generally associated with other abnormalities of the supra-
aortic vessels. We present an extremely rare case where the right vertebral artery is arising from the right common carotid 
artery, with an absent brachiocephalic trunk, and the right common carotid artery as the first branch of the aortic arch fol-
lowed by right subclavian artery, without any other abnormalities of the supra-aortic vessels. This vessel variation can affect 
endovascular procedures, surgical interventions and cause some unexpected clinical symptoms.
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Introduction

Comprehensive knowledge about anatomy and anatomical 
variations of the aortic arch and its branches is crucial for 
endovascular head and neck procedures. The vertebral artery 
(VA) is generally the first branch of the ipsilateral subcla-
vian artery (SCA). Anomalous origin of the right vertebral 
artery (RVA) is rarely seen compared to the left one and has 
mostly been described in combination with aberrant right 
subclavian artery (RSCA), whereby instead of being the first 
branch of brachiocephalic trunk, RSCA arises distal to the 
left subclavian artery (LSCA) and then curves back to reach 
the right side passing mostly posterior to the esophagus, 
sometimes causing dysphagia.

We present a rare case of a patient with the RVA arising 
from the cervical part of the right common carotid artery 
(RCCA), with an absent brachiocephalic trunk, and the 
RCCA as the first branch of the aortic arch, followed by 
RSCA, LCCA (left common carotid artery), and the LSCA.

Case report

A 62-year woman with hypertension presented to the emer-
gency department with severe headache and right side oph-
thalmoplegia. Head CT, MRI and MRI angiography were 
performed and showed the aneurysm of the right posterior 
communicating artery (PCA). It was decided to perform the 
endovascular treatment of this aneurysm. During the pre-
procedural digital subtraction angiography (DSA) imaging 
of the supra-aortic vessels it was seen that the RSCA and 
the RCCA are arising separately and directly from the aortic 
arch, with the absence of brachiocephalic trunk, and with 
the RCCA as the first branch of the aortic arch followed 
by RSCA. Moreover, the right vertebral artery was arising 
directly from the cervical part of the RCCA (Figs. 1, 2). Left 
vertebral artery was arising, as usual, from the posterosupe-
rior aspect of the first part of the LSCA. The aneurysm of 
the right PCA was coiled and the patient was discharged in 
good clinical and neurological condition. 
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Discussion

Both the right and left vertebral arteries usually arise from 
the posterosuperior aspect of the first part of the SCA and 
extend inward and upward to the transverse process of 
C6, pass through the foramina of all of the upper cervi-
cal transverse processes, curve medially behind the lateral 

mass of the atlas, and then enter the cranium through the 
foramen magnum [8].

Anomalous VA origins are usually found incidentally on 
diagnostic imaging or preprocedural angiograms during end-
ovascular neuro-interventional procedures. The most com-
mon variation of the VA origin is the LVA arising straight 
from the aortic arch between the LCCA and LSCA, with 
a prevalence of 2.4–5.8% [4, 6]. An aberrant RSCA is the 
most common vascular ring anomaly in the aortic arch, with 
a reported incidence of 0.5–2% [3]. The incidence of the 
RVA arising from the RCCA and an aberrant RSCA is 0.18% 
[8]. To our knowledge, a RVA arising from the RCCA, with 
a RCCA as the first branch of the aortic arch followed by 
RSCA, LCCA, and LSCA has not been described in litera-
ture [6, 8]. The only similar pattern found in the literature 
is described in the review article by Lazaridis et al. [6]. The 
difference is that the LVA arose directly from aortic arch, 
between the LCCA and LSCA, whereas in our case the LVA 
arose, as usual, from the posterosuperior aspect of the first 
part of the LSCA. Additional difference was that in our case 
the first branch of the aortic arch was the RCCA, followed 
by RSCA.

In their article Lazaridis et al. [6] made a systematic clas-
sification of the vertebral artery origin according to side and 
branching pattern; in a class where RVA originates from 
extra-aortic position and LVA originates in typical pattern, 
the most related type to our case is where RVA originates 
from RCCA, but with the present brachiocephalic trunk, and 
this type was named RV.2. and was found in 5 cases in their 

Fig.1   a Digital subtraction angiography of the aortic arch showing 
on antero-posterior view that the right vertebral artery is arising from 
the right common carotid artery, an absent brachiocephalic trunk, and 
the right common carotid artery as the first branch of the aortic arch, 
followed by right subclavian artery, left common carotid artery, and 

the left subclavian artery. b Outlined branches of the aortic arch on 
the antero-posterior view digital subtraction angiography: blue, right 
common carotid artery; yellow, right vertebral artery; red, right sub-
clavian artery; green, left common carotid artery; white, left subcla-
vian artery; purple, left vertebral artery (color figure online)

Fig.2   Antero-posterior view of the selective digital subtraction angi-
ography of the right common carotid artery showing that the right 
vertebral artery is arising from the cervical part of the right common 
carotid artery
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review as well as in one more case by Kesler et al. [4]; in a 
class where RVA originates from extra-aortic position and 
LVA originates directly from aortic arch, the most related 
type to our case is above mentioned pattern in which RVA 
originates from RCCA and LVA originates directly from 
aortic arch between LCCA and LSCA, and this type was 
named RV.LA.1.

In some rare cases, the RVA originates from aorta and 
even more rarely from descending part of aorta [6]. As a 
rare variation, RVA can originate directly from the aortic 
arch with the RVA originating from ascending aortic arch 
as the rarest of all variations [1]. A case has been described 
by Lippert and Pabst [7] where the RVA originated directly 
from the aortic arch between the RSCA and the RCCA in 
a case of missing brachiocephalic arteries [8]. Another rare 
variation is the origin between the LCCA and the LSCA [2, 
10]. The most common anomalous origin of the RVA from 
aortic arch occurs from distal to the origin of the LSCA in 
which the RVA represents the last branch of the aortic arch 
and has a retro-esophageal course to reach its entry into the 
vertebral foramen [8].

Also, RVA can originate directly from other vessels 
such as brachiocephalic or innominate artery instead of the 
RSCA. In such cases, most commonly, RVA originates from 
the RCCA with the anomalous origin of the RSCA as the 
last branch of the aortic arch and a retro-esophageal course, 
known as arteria lusoria. In a study of 102 patients with 
this anomalous origin of RSCA, Tsai et al. [9] found a VA 
anomaly in 15.7% of patients [8]. Other rare variants of RVA 
origin may include right carotid bulb, right external carotid 
artery, right internal carotid artery and right thyrocervical 
trunk (RTCT) [6].

RVA may also have a dual origin, as two separate vessels, 
and in most cases both RVAs are emerging from RSCA. 
In rare cases RVA may have a dual origin from RTCT and 
RSCA [6].

Embryologically, the subclavian and vertebral arteries 
derive from the development and degeneration of the seven 
cervical intersegmental arteries arising from the dorsal 
aorta. The 1st to 6th intersegmental arteries degenerates at 
the 14–17-mm stage, whereas the 7th intersegmental artery 
develops into both the vertebral and subclavian arteries [4]. 
If the 1st to 6th intersegmental arteries fail to regress, ana-
tomical variants may ensue. If the 1st or 2nd intersegmental 
artery persists, an abnormal origin of the VA from the inter-
nal or external carotid artery results. If the persistent artery 
occurs from the 3rd to the 6th intersegmental artery, a VA 
arising from the CCA or the aorta occurs [4]. The second 
occurrence is the more common one. Also, an anomalous 
origin of the VA is more common on the left than on the 
right side.

The fact that the right aortic arch degenerates between the 
RCCA and RSCA rather than distal to them, preventing the 

fusion of these vessels to form the brachiocephalic trunk so 
that both RCCA and RSCA arise separately, could explain 
the embryological aspect of the missing brachiocephalic 
trunk. Also, some growth factors and chromosome aberra-
tions may have a role in different variations of aortic arch 
branching.

Although VA variants are typically asymptomatic, some 
authors suggested that direct aortic origin of a LVA with its 
C4 entrance into the transverse foramen could result in ataxia 
during head rotation and that such anomalies have been 
associated with arterial dissection likely due to increased 
shear forces [4]. Kim et al. [5] showed a correlation between 
anomalous origin of the VA and VA hypoplasia.

We have reported an isolated case with the RVA aris-
ing straight from the RCCA and an absent brachiocephalic 
trunk, therefore RCCA is the first branch of the aortic arch 
followed by RSCA, LCCA, and LSCA. Although this ana-
tomical variant did not cause any certain symptoms in our 
patient, who was diagnosed with symptomatic brain aneu-
rysm, it fits within the current concept of development of the 
aortic arch and its branches. Such variants and knowledge 
of anatomy and anatomical variations of the aortic arch and 
its branches is important for planning and performing surgi-
cal and endovascular procedures involving head and neck 
vessels.
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