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Abstract

Purpose To report an unusual absent right common carotid artery with embryological and clinical emphasis.

Methods A 63-year-old female with a multilobulated anterior communicating artery saccular aneurysm was referred to our
center for definite treatment. An analysis of her carotid system on CTA and DSA with 3D modeling was performed to assess
the embryology of an absent right common carotid and its association with aneurysm development.

Results Cerebral angiogram demonstrated an absent right common carotid artery and separate origin of the internal and
external right carotid arteries arising from the brachiocephalic trunk.

Conclusion Absence of the common carotid artery is an uncommon anatomical variant, usually asymptomatic and com-
monly associated with other vascular abnormalities. It is important to be familiar with the association between this anatomi-

cal variant given its hemodynamic stress, high risk of stroke, and aneurysm formation.
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Introduction

Absence of the common carotid artery is a rare anatomi-
cal variant with about 87 cases available in the litera-
ture [8]. This anatomical variant is usually asymptomatic
and has no side or sex preferences [5]. Reported asso-
ciations include high aortic arch, double aortic arch,
aberrant subclavian artery, right aortic arch, persistent
proatlantal artery, and persistent trigeminal artery [5, 6].
Herein, we present a case of a female with an absent right
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common carotid associated with an anterior communicat-
ing aneurysm.

Case report

A 63-year-old female with a multilobulated anterior
communicating artery (Acomm) saccular aneurysm was
referred to our center for definite treatment. Cerebral
angiogram demonstrated an absent right common carotid
artery and a separate origin of the internal and external
right carotid arteries arising from the brachiocephalic
trunk. Moreover, the right internal carotid artery (ICA)
was small in caliber along its course through the neck
and in the intracranial segments and the A1 segment of
the right anterior cerebral artery was hypoplastic (Figs. 1
and 2). The patient underwent stent-assisted coil embo-
lization of the Acomm aneurysm with successful total
occlusion. As part of the embolization work up computed
tomography angiogram (CTA) was performed, which
confirmed complete occlusion of the Acomm aneurysm.
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Fig. 1 Anteroposterior and lateral digital subtraction angiogram views
(a and b) demonstrate the right external (dashed arrows) and internal
(arrows) carotid arteries arising from the brachiocephalic trunk. Head
computed tomography angiography (CTA) coronal image (¢) dem-

onstrates the right A1 hypoplastic segment (arrow) and the Acomm
aneurysm. DSA 3D volumetric reconstruction (d and e) shows a mul-
tilobulated anterior communicating aneurysm

Fig. 2 Head CTA 3D reconstruction (a) reveals absence of the right
common carotid artery and separate origin of the internal (arrow) and
external (dashed arrow) right carotid arteries arising from the brachio-
cephalic trunk. Coronal image of CTA (b) shows the small caliber of
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the right internal carotid artery (short arrow). Axial CTA images (¢ and
d) demonstrate the small caliber of the right internal carotid artery in
the cervical segment (circle) and the small caliber of the right carotid
canal (curved arrow)
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Discussion

During embryogenesis, aortic development starts with a
ventral and a dorsal segment and six paired primitive aor-
tic arches which develop between the dorsal and ventral
segments [3]. The primitive third aortic arch gives origin
to the common carotid artery and the proximal segment
of the internal carotid artery and the left fourth arch con-
tributes to the development of the definite aortic arch [3].
The right fourth aortic arch with part of the dorsal aorta
forms the brachiocephalic artery and the proximal seg-
ment of the right subclavian artery [10]. Moreover, the
dorsal aortae which connects the third and fourth arches
corresponds to the ductus caroticus which regresses by
the sixth week [10] and the common carotid artery (CCA)
develops from the root of the ventral aorta between the
third and fourth arches [10]. Absent CCA and separate
origin of the ECA and ICA results from the persistence of
the ductus caroticus and regression of the third branchial
arch or due to failure of the left fourth arch development
or regression with subsequent cervical aortic arch [5, 6,
9, 10]. Another theory, is the origin of the ECA at a lower
level as the third arch vessel, making the CCA shorter
and if its origin is sufficiently caudal, the CCA can be
absent [1, 9].

Absence of the CCA is associated with different
branches patterns of the ECA and ICA. Including ECA
arising proximal to the origin of the ICA, on the right side
the ECA may arise from the brachiocephalic trunk with
the ICA arising from the subclavian artery, or on the left
side the ECA and ICA arise independently from the aortic
arch between the brachiocephalic trunk and the left sub-
clavian artery [10]. In our case, the right ICA and ECA
arose proximally from the brachiocephalic trunk (Fig. 1a
and b).

Regarding the right ICA small caliber seen in our case
(Fig. 2b and c), the ICA embryogenesis has two origins,
the distal part of the dorsal aorta which forms the ana-
tomic segments C1-C6 and the distal part of the third
aortic arch which forms the C7 segment. Two theories
explain the etiology of the aplasia or hypoplasia of the
ICA: the regression of the first and third aortic arch or the
failure of the primitive anastomosis to regress causing the
underdevelopment of the ICA. The common embryonic
origin of the CCA and the ICA from the third aortic arch
may explain the association between the absent CCA and
the hypoplastic ICA [11]. Furthermore, it is well known
that hypoplasia or aplasia of the ICA is associated with a
small caliber of the carotid canal, a feature that was also
present in our case (Fig. 2d).

In terms of aneurysm association, there is an increased
rate of aneurysm development associated to congenital

absence or hypoplasia of the carotid system [4]. Some
authors propose that intracranial collateral arteries with
large caliber are predisposed to abnormal flow vectors
and subsequent aneurysm development [4, 12]. Moreover,
the incidence of aneurysm formation in patients with ICA
hypoplasia or aplasia is 23-45% due to increased blood
flow and abnormal flow direction causing hemodynamic
stress in the compensatory circulation, usually develop-
ing in the basilar artery and/or posterior communicating
arteries, although it may occur in other intracranial ves-
sels like our case [8, 11]. In addition, vascular variations
such as Al segment aplasia or hypoplasia have been
described in Acomm aneurysms with a reported inci-
dence of about 75%, supporting the hypothesis that the
additional blood flow carried by the vessels is a factor of
hemodynamic stress and contributes to the pathogenesis
of intracranial aneurysms [2, 7]. This abnormal hemo-
dynamics could also be a potential source of cerebral
ischemia [8]. Knowledge of these anatomical variants
and their association with increased hemodynamic stress
should warrant imaging workup to assess aneurysm risk
and stroke risk assessment.

In conclusion, absence of the CCA is an uncommon
anatomical variant, usually asymptomatic and commonly
associated with other vascular abnormalities. It is impor-
tant to be familiar with this anatomical variant given its
hemodynamic stress, high risk of stroke, and aneurysm
formation. Imaging workup, counselling and treatment
must be warrant for patients with this anatomical variant.
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