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ANATOMIC VARIATIONS

Right vertebral artery arising from the right common carotid 
artery without association with an aberrant right subclavian artery 
and entering the C3 transverse foramen
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Abstract
The right vertebral artery (VA) rarely arises from the right common carotid artery (CCA); however, the majority of anoma-
lous right VAs are seen in combination with an aberrant right subclavian artery (SA). Independent (or isolated) right VA 
of the right CCA origin is extremely rare, with only a few cases reported previously. We herein report an additional case 
diagnosed incidentally using computed tomography angiography. This patient had a left VA arising from the aortic arch 
between the origins of the left CCA and left SA. The bilateral VAs took an anterior course and entered the C3 transverse 
foramina, at an extremely high level.
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Introduction

According to a review article [6], the prevalence of the right 
vertebral artery (VA) arising from the right common carotid 
artery (CCA) is reported to be 0.14%, which is not extremely 
rare. However, the majority of patients with a right VA of 
right CCA origin also have an aberrant right subclavian 
artery (SA) [1–3, 7, 10]. Only a few cases of independent 
(or isolated) right VA arising from the right CCA have been 
reported in the relevant English-language literature [4, 5, 9].

We herein report an additional case diagnosed inciden-
tally using computed tomography (CT) angiography. This 
patient also had a left VA arising from the aortic arch (AA) 
between the left CCA and left SA, the most prevalent VA 
origin variation. The bilateral VAs took an anterior course 
and entered the C3 transverse foramina (TF), at an extremely 
high level.

Case report

A 70-year-old woman with cerebral infarctions under-
went craniocervical CT angiography for the evaluation of 
arterial lesions. The CT machine used was a 64-slice CT 
(SOMATOM Definition Flash; Siemens Healthineers, Erlan-
gen, Germany). CT angiographic images were obtained 
using standard protocol. There was a stenotic lesion at the 
M1 segment of the right middle cerebral artery on CT angi-
ography (not shown).

CT angiography of the neck region showed the right VA 
arising from the proximal right CCA, not from the right SA. 
There was no associated aberrant right SA. The left VA was 
hypoplastic and arose from the AA between the origins of 
the left CCA and left SA, not from the left SA. In addition, 
the bilateral VAs took an anterior course and entered the C3 
TF (Fig. 1).

The patient was treated conservatively and showed a good 
clinical course.

Discussion

VA-originating variations are relatively common. The most 
common is the left VA arising from the AA between the 
origins of the left CCA and left SA, with a prevalence of 

 * Akira Uchino 
 auchino0528@gmail.com

1 Department of Radiology, Saitama Sekishinkai Hospital, 
2-37-20 Irumagawa, Sayama, Saitama 350-1305, Japan

2 Department of Neurosurgery, Saitama Sekishinkai Hospital, 
Sayama, Japan

http://orcid.org/0000-0002-4043-8168
http://crossmark.crossref.org/dialog/?doi=10.1007/s00276-021-02861-z&domain=pdf


320 Surgical and Radiologic Anatomy (2022) 44:319–322

1 3

Fig. 1  Slightly left anterior oblique (a) and right posterior oblique 
(b) projections of volume-rendering (VR) images of CT angiography 
show the right vertebral artery (VA) arising from the right common 
carotid artery (CCA) (long arrows). The hypoplastic left VA is arising 
from the aortic arch (AA) between the origins of the left CCA and 
left subclavian artery (SA) (short arrow). c AP projection of a VR 
image of CT angiography with the bone image shows that both VAs 
enter the C3 transverse foramina (long and short arrows). Bilateral 
carotid bifurcations are located at the level of the C3 vertebral bodies, 

slightly higher than usual. d Axial image of CT angiography (window 
level: 200 HU, window width: 400 HU, slice thickness: 2 mm) at the 
level of the C4 shows that bilateral VAs are located anteriorly, not in 
the transverse foramina (long and short arrows). e Axial image of CT 
angiography with same parameter at the level of the C3 shows that 
bilateral VAs are located in the transverse foramina (long and short 
arrows). The bilateral transverse foramina are larger than those of the 
C4
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approximately 4% [6, 9]. The second-most common vari-
ation is the right VA arising from the extremely proximal 
right SA, and its prevalence was reported to be approxi-
mately 3% [9]; however, this type of variation has not been 
widely recognized. Normally, seventh segmental arteries 
(LVA7 and RVA7) persist (Fig. 2a). These two common VA 
variations are formed when sixth segmental arteries (LVA6 
and RVA6) persist instead of the LVA7 and RVA7, respec-
tively (Fig. 2b). The prevalence of the right VA arising from 
the right CCA is reported to be 0.14% [6]. However, the 
majority of instances of this variation are associated with an 
aberrant right SA [1–3, 7, 10]. This relatively rare variation 
is formed when RVA6 persists instead of the RVA7, and the 
right AA regresses at the segment between the RVA6 and 
RSA (Fig. 2c).

Our patient had a right VA arising from the proximal right 
CCA without an association with an aberrant right SA. Such 

independent (or isolated) right VA variation is extremely 
rare, and only a few cases have been reported [4, 5, 9]. 
Ishikawa et al. [4] speculated that when the fifth segmental 
artery (RVA5) persists instead of the RVA7, this variation 
may be formed. In their patient, the right CCA arose more 
distally than the normal point of the brachiocephalic trunk 
(BCT). Kesler et al. [5] reported a case of right VA arising 
from the mid portion of the right CCA, not from the proxi-
mal CCA. They speculated that when the fourth segmental 
artery (RVA4) persists instead of the RVA7, this variation 
may be formed. In our patient, the right VA arose from the 
proximal right VA, similar to the case reported by Ishihara, 
but the right CCA arose from the normal point of the BCT, 
similar to the case reported by Kesler. We concluded that 
the right VA origin variation in our patient was formed by 
the persistence of the RVA5 instead of the RVA7, as in the 
case reported by Ishikawa (Fig. 2d). Both our patient and 

Fig. 2  Schematic illustrations of the double AA model modified from 
[9]. a Normally, the seventh segmental arteries (RVA7 and LVA7) 
persist, and the right AA regresses at the segment distal to the RSA 
(arrow). b In cases where the right VA arises from the extreme proxi-
mal right SA, the sixth segmental artery (RVA6) persists instead of 
the RVA7. In cases where the left VA arises from the AA between 
the origins of the left CCA and left SA, the LVA6 persists instead of 
the LVA7. c In cases where the right VA arises from the right CCA 

associated with an aberrant right SA, the RVA6 persists instead of the 
RVA7, and the right AA regresses at the segment between the RVA6 
and RSA. d In the present case, the fifth segmental artery (RVA5) 
may have persisted instead of the RVA7, resulting in the right VA 
arising from the proximal right CCA instead of the right SA. The 
LVA6 also persisted instead of the LVA7, forming an AA-originating 
left VA
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Ishikawa’s patient had also a left VA with an AA origin, the 
most prevalent origin variation of the VA.

Approximately, 93%, 5%, 1%, and 1% of VAs enter the 
C6, C5, C4, and C7 TFs, respectively [9]. In addition, vari-
ations in the VA origin and level of entry into the TF are 
strongly related [9]. Extremely rarely, the VA enters the C3 
TF [8]. The right VA of our patient entered the C3 TF, and 
the two of the three previously reported cases of independent 
(or isolated) right VA arising from the right CCA entered the 
C4 TF [4, 9]; the entry level of the TF was not described in 
the other case [5]. In both our patient and Ishikawa’s patient, 
the associating left VA of the AA origin entered the C3 TF. 
When the VA enters at a higher level of the TF, it takes 
an anterior course, which is a dangerous situation in cases 
requiring anterior neck surgery.

The clinical significance of these arterial variations is 
limited; however, to avoid complications, it is important 
to recognize the presence of these variations before per-
forming anterior neck surgery. Recognition of these arte-
rial variations before such a procedure is also important to 
both reduce the examination time and prevent failure of VA 
catheterization.

Conclusions

We encountered an extremely rare case of a right VA arising 
from the proximal right CCA without the association of an 
aberrant right SA. This variation may be formed when the 
fifth segmental artery persists instead of the seventh seg-
mental artery. The right VA enters the C3 TF at an extremely 
high level. The anterior course it takes can make anterior 
neck surgery dangerous.
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