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Anomalous origin of the left vertebral
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The present report describes an anomalous case of the left vertebral artery
arising from the aortic arch between the left common carotid artery and the
left subclavian artery in a male cadaver during dissection in an anatomical labo-
ratory. Aortic origin of the vertebral artery is a rare anatomic variant. Detailed
knowledge of anomalous origin is important for patients who undergo four-
-vessel angiography. Normally, the vertebral artery arises from the first part of
the subclavian artery on both sides. We also review the anomalous origin of
the vertebral artery in the literature and discuss its clinical significance. (Folia
Morphol 2010; 69, 4: 258-260)
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INTRODUCTION

The anomalies of branches arising from the aor-
tic arch are due to variations in the extent of the
fusion process and absorption of some of the aortic
arches into the aortic sac. Increases and decreases
in the number of the branches arising from the arch
depend on such processes. The great arteries of the
thoracic region are well known for their variations,
the aortic arch being one of them [14]. The varia-
tions of branches arising from the aortic arch are
well known and have been documented regarding
different races by several authors such as Barry [3],
Barwell [4], and Birmingham [7].

Detailed knowledge of the anomalous origin of
supra aortic arteries is also important for patients
who have to undergo four-vessel angiography in an
emergency [10].

In angiographic and anatomic postmortem exa-
minations, abnormal vertebral artery origins are in-
cidental findings because, in most cases, they are

clinically asymptomatic; nonetheless, these abnor-
malities are of diagnostic importance either prior to
vascular surgery in the neck region or in cases of
intra vascular disease such as arteriovenous malfor-
mations or cerebral aneurysms [10].

Anatomic and morphological variations of the
vertebral artery are of immense importance in sur-
gery, angiography, and all non-invasive procedures
[11]. The vertebral arteries arise from the supero-
lateral aspect of the first part of the subclavian ar-
tery. The vessel takes a vertical posterior course to
enter the foramen tranversarium of the sixth cervi-
cal vertebra. In our study, the left vertebral artery
(LVA) originates directly from the arch of aorta.

MATERIAL AND METHODS

During routine dissection of a cadaver in the
Department of Anatomy, an unusual origin of a pre-
vertebral segment of LVA from the arch of aorta
was observed in a male body aged about 60 years.
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Figure 1. The origin of left vertebral artery from arch of aorta between left subclavian and left common carotid artery.

OBSERVATION

The origins of the right and left vertebral arte-
ries were studied on both sides. The right vertebral
artery (RVA) originated normally from the subcla-
vian artery and the LVA originated directly from the
arch of aorta between the left common carotid and
left subclavian artery (Fig. 1).

DISCUSSION

The course and variability in origin of the LVA
[16], its surgical importance [5] in cerebral disor-
ders [20], and the importance of the vertebral ar-
tery in head and neck surgery has been described
[9]. In our study we found an abnormal origin of
the LVA in one out of 20 cadavers (5%). The fre-
quency of origin of the LVA from the aorticarch isin
the approximate range of 1-3% of cases [8].

The LVA arose directly from the aortic arch, and
the order was as follows: right brachiocephalic,
left common carotid, left subclavian, and LVA [19].
Aortic arch anomalies are also associated with
chromosomal 22q deletion [13]. Normal three-
-branched arrangements of the aortic arch are re-
ported in 64.9% [2] of cases. The true value of
detecting anomalous origins is of diagnostic im-
portance before vascular surgeries of supra-aortic
arteries as variations of the branches of the aortic
arch are likely to occur as a result of the altered
development of certain branchial arch arteries
during the embryonic period of gestation [6]. Ana-
tomical and morphological variations of the ver-
tebral artery are of great importance in surgery,
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angiography, and all non-invasive procedures [17].
Abnormal origin of the vertebral artery may favour
cerebral disorders due to alterations in cerebral
haemodynamics [20].

Anomalous vertebral artery origins do not result
in clinical symptoms [22]. In rare cases patients com-
plained of dizziness, which was thought to have no
connection to the anomalous origin of the vertebral
artery [15]. Some authors hypothesize that anoma-
lous origins and distributions of the large aortic arch
vessels can cause changes in cerebral haemodyna-
mics and may lead to cerebral abnormalities [5]. The
LVA originated from the aortic arch between the
common carotid artery and left subclavian artery
[23]. An unusual case of duplicated origin of the
LVA from the aorta is reported [18]. A case of bila-
teral anomalous origin of the vertebral artery from
the aortic arch is also reported [1].

EMBRYOLOGICAL DEVELOPMENT

Congenital abnormalities of the aortic arch, which
take many forms, result from the aberrant develop-
ment of one or more components of the embryonic
pharyngeal arch system and represent < 1% of all
congenital cardiac defects [12]. The various forms of
this anomaly occur very early in embryonic develop-
ment. They result from abnormal or incomplete re-
gression of one of the six embryonic branchial arch-
es. Evidence from human genetic models and animal
models suggest that chromosome 22q deletion may
be an important cause of anomalous development
of the aortic arch [12]. The vertebral artery arises from
the post-costal longitudinal anastomosis between
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the c and c7 intercostal arteries and the cervical in-
tercostal obliteration zone [10].

Embryologically, the aberrant origin of the LVA
directly from the aortic arch is due to the persis-
tence of the eighth intersegmental artery [1]. Vor-
ster et al. [21] noted that vertebral arteries arose
from the aortic arch in 5% of cadavers.

CONCLUSIONS

Anomalies in the origin of the LVA from the aor-
tic arch have been documented worldwide. The
course and variability in the origin of the LVA is im-
portant in head and neck surgery, angiography, and
non-invasive procedures of the neck. These anoma-
lous origins can cause changes in cerebral haemo-
dynamics leading to cerebral abnormalities.
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