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Case Report

Coexistence of the Absence
of the Left Common Carotid
Artery, a Common Origin

of the Left External Carotid
Artery and the Right
Common Carotid Artery,
and an Aberrant Right
Subclavian Artery:

A Case Report
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The absence of the common carotid artery (CCA) and the common origin of the left external ca-
rotid artery (ECA) and the right CCA are rare anomalies of the cervical vascular system. We re-
port here a case involving the coexistence of these vascular anomalies with an aberrant right
subclavian artery, which is a common congenital anomaly in the aortic arch, and review the
embryologic mechanism and clinical importance of this case.
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INTRODUCTION

The absence of the common carotid artery (CCA) is a rare anomaly of the vascular system.
The incidence of agenesis of the CCA is unknown, and only 87 cases have been reported up
to 2019 (1, 2). This anomaly can occur at both sides and generally coexist with independent
origins of the internal carotid artery (ICA) and external carotid artery (ECA) (2), and the com-
mon origin of the ECA and the contralateral CCA is even rare. We present a case of coexis-
tence of these vascular anomalies with an aberrant right subclavian artery, which is a com-
mon congenital anomaly in the aortic arch (3), and reviewed the embryologic mechanism

and clinical importance.

CASE REPORT

A 39-year-old-female was admitted to undergo total hip arthroplasty for secondary osteoar-
thritis of the right hip. She had mental retardation and congenital hearing loss. During her
pre-operative evaluations, she underwent brain MRI and MR angiography (MRA) for these
neurological problems. MRA incidentally showed the absence of the left CCA, a common ori-
gin of the left ECA, and the right CCA in a low bifurcation of the right CCA. Additionally,
there was a retroesophageal aberrant right subclavian artery arising from the left descending
thoracic aorta and an aberrant origin of the left vertebral artery from the aortic arch. After
the hip surgery, she had no neurological complications except for mild headache. For further
evaluation, the patient underwent CT angiography (CTA) (Fig. 1A-E), and there was no signifi-
cant difference from the MRA. She was managed conservatively for headache and was dis-
charged after post-operative care.

DISCUSSION

CCAs are paired structures that normally originate from the aorta for the left CCA and bra-
chiocephalic trunk for the right CCA and ends at the carotid bifurcation forming the ICA and
ECA. The absence of CCA is a rare vascular anomaly. The incidence of the absent CCA is un-
known, but only 87 cases have been reported up to 2019 (2). It can occur at both sides and bi-
laterally (right:left:bilateral:unknown laterality = 47.1%:39.1%:6.9%:6.9%) (2). Several cases
accompanied by these vascular anomalies have been reported. Goyal and Sinha (1) reported
the case of an absent left CCA with the bovine origin of the left ECA, and Yang and Lee (4) re-
ported the coexistence of an aberrant right subclavian artery and the common carotid trunk.
To our knowledge, there has been no report of the coexistence of the absence of the left CCA,
common origin of left ECA and right CCA, and aberrant right subclavian artery.

The absence of CCA has been explained to be related to abnormal embryonic developmen-
tal processes including the aortic arch (5). At first, a pair of longitudinally directed channels
arises in the paramedian location to form dorsal aortae on the 19th day of an embryo. From
days 21 to 25th days, the ventral aorta sac connects to the dorsal aortae via the paired first
aortic arches. From days 21 to 32nd days, six paired aortic arches have formed with five bran-

chial arches and regress during embryonal development. This results in the development of
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Fig. 1. Absence of the CCA and coexistent vascular anomalies in a 36-year-old female.

A. CT angiography axial image shows the aberrant right subclavian artery (white arrow) and the right CCA
(black arrow) in the aortic arch level.

B. The right CCA (black arrow), the left ECA (white arrowhead), the left ICA (black arrowhead), the left verte-
bral artery origin (white curved arrow), the left subclavian artery (black curved arrow) and the aberrant
right subclavian artery (white arrow) are shown.

C. CT angiography volume rendering image shows the common origin of the right CCA (black arrow) and
the left ECA (white arrowhead) and a low bifurcation of the right CCA (white asterisk).

D. The aberrant right subclavian artery (white arrow) directly originated from the aortic arch.
CCA=common carotid artery, ECA = external carotid artery, ICA=internal carotid artery

the carotid system. In a normal developmental process, the ductus caroticus, which is a dor-
sal aorta between the third and fourth arches, regress by 6 weeks, and the combination of re-
maining structures such as the ventral aortic sac, the third aortic arch, and the dorsal aorta
rostral to the arch forms the CCAs and ICAs. The third arches are precursors to the carotid
system, and the CCA normally develops from the root of the paired ventral aortae between
the third and fourth arches. However, if the ductus caroticus persists with regression of the
third arch or the fourth arch regress, the CCA was not formed (5, 6). The absence of CCA can
coexist with other vascular anomalies such as double aortic arches, cervical aortic arch,
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Fig. 1. Absence of the CCA and coexistent vascular anomalies in a 36-year-old female.

E. The common origin of the right CCA (black arrow) and the left ECA (white arrowhead), the left ICA (black
arrowhead), the left vertebral artery origin (white curved arrow), and the left subclavian artery (black
curved arrow) that originated from the aortic arch are also demonstrated.

F. Aschematic illustration of the present case is shown.

CCA = common carotid artery, ECA = external carotid artery, ICA = internal carotid artery
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nal artery, or cerebral venous sinus thrombosis (1).

Additionally, the coexisting aberrant right subclavian artery is one of the variant branching
patterns of the aortic arch presented as the last branch of the aortic arch. Its prevalence is
approximately 1% (range between 0.5% and 1.5% in the general population) (3, 7). Its devel-
opment is explained by the abnormal regression of the right aortic arch. Embryologically,
the fourth pair of aortic arches appears shortly after the third pair of arches at the end of the
fourth week, and they develop differently between the right and left sides. On the right side,
the fourth arch forms the proximal portion of the right subclavian artery and is continuous
with the seventh segmental artery (8). The normal right subclavian artery developed from
the distal fusion of a persistent right proximal dorsal aorta with the right seventh interseg-
mental artery. Therefore, involution of the right fourth vascular arch and proximal right dor-
sal aorta with the persistence of the seventh intersegmental artery results in the aberrant ori-
gin of the right subclavian artery (9). Although most cases with aberrant right subclavian
artery are asymptomatic, the retroesophageal course of this artery might result in dysphagia
(7). It can coexist with the truncus bicaroticus, Kommerell's diverticulum, and aneurysmal
formation with a relevant risk of rupture (3).

Most carotid system anomalies are typically asymptomatic unless associated with a con-
comitant arterial lesion that results in any neurological deficits to be investigated (6). The ab-
sence of CCA is a usually incidental finding because there are no definite symptoms or signs
caused by this anomaly. Therefore, it can be difficult to interpret when we face it. In our case,
the patient had congenital hearing loss and mental retardation as neurological problems.

In conclusion, we report a case of absence of the left CCA with a common origin of the left
ECA and the right CCA coexisting with the aberrant right subclavian artery. It can help un-
derstand the embryology and evaluate the vascular anomalies in CTA or MRA.
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