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ABSTRACT
The aortic arch is the segment of the thoracic aorta located between its ascending and descending
portions at the level of the 4th thoracic vertebra. Its main collateral branches constitute the supra
aortic trunks (SAT). We reported 4 cases of variations of these trunks. The first two cases show 2
supra aortic trunks with a right bicarotido-subclavian trunk; the third, 4 supra aortic trunks with a
right vertebral-subclavian trunk and the fourth, an origin’s variant and an aberrant course of the
supra aortic trunks. These variants find their explanation in the embryology and are important to be
known by the neurologist, the neurosurgeon, the vascular surgeon, the otolaryngologist and the

radiologist for an adequate diagnosis and therapy.
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INTRODUCTION

The aortic arch is the segment of the thoracic
aorta located between its ascending and
descending portions at the 4th thoracic
vertebra level. Its collateral branches, which
are called supra-aortic trunks, arise from its
upper face and are from right to left, the
brachiocephalic arterial trunk, the left
common carotid artery and the left subclavian
artery, then an inconstant branch, the median

thyroid artery (Kamina, 2009). This classical
origin of supra aortic trunk represents 65% to
83% in the general population (Adachi, 1928;
Anson, 1963; Manyama, 2011; Acar et al.,
2013; Durai et al 2014). This involves the
existence of anatomical variants of the
branches of the aortic arch. We report 4 cases
of original variant of supra aortic trunks.

RESULTS

Case 1

This was a 50-year-old female patient who
was addressed to perform a chest CT scan for
a pulmonary embolism suspicion. Two large
supraortic trunks have been discovered, the
first was a right bicarotido-subclavian trunk
that branches early after a short course in
brachiocephalic arterial trunk and left
common carotid artery. The brachiocephalic
arterial trunk branches later into right
subclavian artery and right common carotid
artery. The second supraortic trunk was the
left subclavian artery which later gives its
classic collateral branches.

Case 2
This case is similar to the first. It was a 59-
year-old patient who performed a chest CT

angiogram for the exploration of a chronic
pulmonary heart.

Case 3

It was a 7-month-old male, admitted
undergoing a chest angiogram for the
suspicion of a cardiac malformation. Two
modifications of the supra aortic trunks were
discovered: 1st modification: a right vertebra-
subclavian common trunk. The 2nd
modification: four supra aortic trunks,
including the right vertebra-subclavian
common trunk, the right common carotid
artery, the left common carotid arteryand the
left subclavian artery.
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Figure 1: Ventral view of the aortic arch showing 2 supra aortic trunks including a right
bicarotido-subclavian trunk (LCCA arises from the proximal part of the BCAT). ATA: Ascending
thoracic aorta; AA: Aortic arch; DTA: Descending thoracic aorta; RBCST : Right bicarotido-subclavian trunk;
BCAT : Brachiocephalic arterial trunk; RSCA: Right subclavian artery; RCCA: Right common carotid artery;
LCCA: Left common carotid artery ; LSCA : Left subclavian artery; LVA: Left vertebral artery
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Figure 2 : Ventral view of the aortic arch showing 4 supraortic trunks including a right vertebra-
subclavian trunk. ATA: Ascending thoracic aorta; AA: Aortic arch; DTA: Descending thoracic aorta; RSCA:
Right subclavian artery; RCCA: Right common carotid artery; LCCA: Left common carotid artery, LSCA: Left
subclavian artery; RVA: Right vertebral artery; LVA: Left vertebral artery; RVSCT: Right vertebra-subclavian

trunk.

Case 4

It was a 76-year-old patient who had come to
perform a chest angiogram for the suspicion
of a pulmonary embolism. It was found that,
on the one hand a left subclavian artery that
arises between the brachiocephalic arterial
trunk and the right common carotid artery.
On the other hand, an aberrant course of the
common carotid arteries so that the common
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carotid artery arising from the brachiocephalic
arterial trunk on the right crosses the median
line and becomes the left common carotid
artery, then the one that arising directly from
the aortic arch on the left , directs to the right
passing behind esophagus and becomes the
right common carotid.
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Figure 3: A et A’ : Ventral view showing an original variant and an aberrant path of supra aortic trunks.
B: Axial section of the thorax showing the retro esophageal path of RCCA. ATA: Ascending thoracic aorta;
AA: Aortic arch; DTA: Descending thoracic aorta; BCAT : Brachiocephalic arterial trunk ; RSCA: Right subclavian
artery; RCCA: Right common carotid artery; LCCA: Left common carotid artery, LSCA: Left subclavian artery; ESO:

Esophagus

Figure 4 (A, B et C) : Development of the aortic arch [9]. 1, 2, 3, 4, 6 : aortic arches. The 5th is
absent in humans. 7 : aortic sac. 8 : troncus arteriosus. 9 : dorsal aorta. 10 : 6th or 7th segmental artery.
11 : mandibular artery derived from the 1st aortic arc. 12 : hyoidean artery derived from the 2nd aortic
arch 13 : internal carotid artery. 14 : external carotide artery. 15 : thoracic canal derived from the 6th
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DISCUSSION

Embryology is the key to understand the
different variants of the branches of the aortic
arch. Indeed, during embryonic life, the aortic
arches develop in the pharyngeal arches.
They arise from the front of the aortic sac
which continues up the truncus arteriosus,
and join the dorsal aorta, right and left. The
first aortic arc appears from 22nd - 24th day
to involute on the 28th day, while the second
appears on the 26th day to disappear 3 days
later. At the 35th day, the segment of the
dorsal aorta located between the 3rd and 4th
aortic arches disappear, and all of the
cephalic blood then passes through the only
3rd arch. The internal carotid arteries (ICA)
are therefore formed by an initial segment,
from the 3rd arch, and a distal segment from
the dorsal aorta. External carotid arteries
(ECA) develop later by budding from ICA. The
involution of the 4th and 6th aortic arches
occurs around the 7th week and is
asymmetrical. On the left, the aortic sac
remains connected to the dorsal aorta by the
4th aortic arch, these three structures giving
the adult aortic arch. The 6th or 7th
segmental artery, branch of the dorsal aorta,
becomes the left subclavian artery (LSCA)
that arise from the newly emerged aortic
arch. On the right, the 6th aortic arch, and
the portion of the dorsal aorta which is distal
to the 6th (or 7th) segmental artery regress;
the right subclavian artery (RSCA) is
therefore formed from the 4th aortic arch
(proximal), a short dorsal aorta segment, and
the 6th (or 7th) segmental artery (distal).
Finally, the portion of the arterial sac giving
the 4th (future subclavian artery) and the 3rd
aortic arches (future common carotid artery)
is modified and becomes the brachiocephalic
arterial trunk (BCAT) (Pad get, 1928;
Caldemeyer et al., 1998).

The three classical supraortic trunks are found
in 65 to 83% of cases. [2-6]. The common
origin of BCAT and LCCA is the most common
(25% in black, 8% in white and 13% in the
general population) anatomical variation and
known as the Bovine Aortic Arch configuration
(Layton et al. 2006). Our first two cases
highlighted a LCCA arising from the proximal
part of the BCAT. This variant has a frequency
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of 10% in black, 5% in white and 9% in the
general population [10]. It can be understood
by the fact that the portion of the arterial sac
giving the 4th (future subclavian artery) and
3rd right aortic arches (future common carotid
artery) in its modification leading to the
formation of the BCAT includes the origin of
the LCCA which therefore has its definitive
origin from the proximal portion of the BCAT.

The third case shows four supra aortic trunks
including a right vertebra-subclavian common
trunk. The vertebral artery is classically a
collateral branch of the subclavian artery. A
case of right vertebral-subclavian common
trunk has been reported by Lemke et al
(Lemke et al., 1999). This can also be formed
on the left (Haifa and Wafaa, 2010). The
presence of 4 supra aortic trunks has also
been reported in the literature (Natsis et al.,
2009). The absence of modification of the
arterial sac leading to the fusion of derivatives
of the 3rd (future common carotid artery) and
4th right aortic arches (future subclavian
artery) which formerly were separated would
explain this variant.

The 4th case showed an origin of the left
subclavian artery between the BCAT and the
LCCA on the one hand and an aberrant course
of the common carotid arteries, especially the
right which presents a retroesophageal path
on the other hand. Acar et al reported a case
of retro-esophageal pathway of the right
common carotid in 2013 (Acar et al., 2013).
The clinical interest of this aberrant path is
mainly related to the possibility of dysphagia
or dyspnea by compression of the esophageal
and tracheal axes. The arising of the left
subclavian between BCAT and LCCA could be
explained by the total regression of the 4th
left aortic arches leading to the direct
communication of the 7th segmental artery
and the left dorsal aorta with the arterial sac
that gives birth to the BCAT and the LCCA.
These different variants reported have
essential clinical interests, especially for the
vascular surgeon, the otolaryngology and the
radiologist.
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In conclusion, the classical supra-aortic trunks supra aortic trunks which find their
are the brachiocephalic arterial trunk, the left explanation in the embryology and have to be
common carotid artery, the left subclavian known by the vascular surgeon, the

artery; all arising directly from the upper face
of the aortic arch. We have reported cases of
variations in origin and course of classical

otolaryngology and the radiologist doctor for
an adequate diagnosis and therapy.
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