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ABSTRACT

The congenital malformation of the aortic arch and its branches is documented
from a 45-year-old male cadaver in our case report. We recorded for the first
time a right aortic arch with the following branches: left subclavian artery,
common trunk of the carotid arteries, right subclavian artery. The descending
aorta was located on the right side pressing the esophagus to the left. Great

vessel variations are clinically important for planning surgical procedures and
they could be associated with further congenital malformations, commonly
with congenital heart disease. Different great vessel variations have a wide
range of association with other congenital malformations, therefore, early
detection with fetal echocardiography is of great importance. The described
great vessel malformation was not associated with cardiac malformations nor
did contribute to the death of the person. According to the accessible medical
history it did not cause clinical symptoms to the patient.
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INTRODUCTION

Anatomical variations of the aortic arch and its branches could be of
clinical interest for planning surgical procedures (e.g. catheterization)
and also because they can predict other congenital malformations [1]. The
normal development of these vessels initiates from embryonic aortic arches.
Normally the left 4th aortic arch connects the aortic sac to the left dorsal
aorta to form the definitive aortic arch. The left dorsal aorta continues to the
unpaired dorsal aorta, these two structures forming the definitive descending
aorta [2]. The branches of a normal left aortic arch could be quite variable.
The right brachiocephalic trunk, left common carotid artery, left subclavian
artery pattern is the most common, but there are several other branching
patterns known, adding up to about 20% of the normal population [3].
Hereby we report the case of a complex malformation of the aorta and its
branches without other associated malformations.

CASE REPORT

The cause of death of the 45-year-old male cadaver was a consequence of his
late-stage T-cell lymphoma. During the dissection, we found a right aortic
arch with the descending aorta also placed on the right side of the vertebrae
pressing the esophagus to the left side (Figure 1). The first branch of the
right aortic arch was the left subclavian artery taking its course in front of the
esophagus and trachea. The second branch was the common trunk of the
common carotid arteries followed by the right subclavian artery (Figure 1).

DISCUSSION

We present an anatomical variation where the right aortic arch has the
following three branches: left subclavian artery, common trunk of the
common carotid arteries, right subclavian artery. We presume that in this
case the aortic arch develops from the aortic sac, right 4th aortic arch and
right dorsal aorta; the left subclavian artery from the left 4th aortic arch, left
dorsal aorta and left 7th intersegmental artery; the right subclavian artery
from the right 7th intersegmental artery. The arising of the common trunk of
the carotid arteries could be the result of the approach and subsequent fusion
of the two 3rd aortic arches.

This branching pattern with a subclavian artery, common trunk of the
common carotid arteries and the other subclavian artery is mentioned in
the literature with a normal left aortic arch. It could be found in 0.16% of
the population based on the work of Natsis et al. [3], although it is not to
be confused with the truncus bicaroticus, which additionally contains also
the origin of the right subclavian artery and is much more prevalent [4].
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Figure 1) Schematic drawing of the right aortic arch and its irregular branches
(a). Mediastinum after remowval of the lungs: right, left and anterior view (b, ¢
and d respectively). The ascending aorta gives rise to a right aortic arch which
then continues to the descending aorta (§) on the right side of esophagus (black
arrowhead). The aortic arch gives rise to the left subclavian artery (#), to a
common trunk of the carotid arteries (x) and to the right subclavian artery ($).
The common trunk of the carotid arteries (x) branches into the right (*) and left
(+) common carotid arteries. The right recurrent laryngeal nerve hooks around the
right aortic arch (black arrows).
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Separately both the right aortic arch and this branching pattern (from a left
aortic arch) are known anatomical variations, but we have not found the
combined appearance of these two congenital variations in the literature.

Clinical importance of great vessel variations is that they could be detected
by fetal echocardiography from the 12th gestation week. Associated with
other intra- or extracardiac malformations it could be advised to perform
prenatal karyotyping or surgery; however, postnatal evaluation is sufficient
in the case of the sole presence of a right aortic arch [1].

A right aortic arch is a relatively common variation in the population,
continuing in the descending aorta either on the right or on the left side.
In the dissected cadaver, it was running on the right side. Biatowas et al. [5]
has found a 0.01% prevalence of right aortic arch during the dissection of
1700 adult cadavers, however, Achiron et al. [6] described a 0.1%prevalence
from 18000 prenatal ultrasound examinations. Right aortic arch could be
associated with total situs inversus, or could stand as an individual mirror
symptom. In the latter case the branching pattern of the right aortic arch is
of clinical relevance - there are two major arising patterns with very different
comorbidity ratio. The most typical branching pattern is the left common
carotid artery followed by the right brachiocephalic trunk and the aberrantly
originating left subclavian artery from a retroesophageal diverticulum. This
pattern is rarely linked with congenital heart disease. The second is the mirror
image branching, a complete mirroring of the normal anatomical pattern,
where a left brachiocephalic trunk is followed by a right common carotid
artery and a right subclavian artery. In this case the left dorsal aorta regresses
and the right one forms the connection between the right 4th aortic arch
and the singular dorsal aorta. This pattern is associated with congenital heart
disease in 90% of the cases, often on the ground of a 22q11 microdeletion
[7]. Therefore, it was important to evaluate whether further malformations
are associated with the presented great vessel variation.

CONCLUSION

We could affirm during dissection that the cadaver had no detectable heart
malformations and his anatomical variation was under no means the cause of
his death. Based on his accessible medical records the malformations caused
no symptoms. Either the right aortic arch, or even the irregular branching
of the aortic arch alone could lead to dysphagia, dyspnea or asthmatic
symptoms. The only accessible information from his medical history was the

fact of a myocarditis in the year of 1984 (age 14) with no further data on
the cause or treatment. We conclude from our findings that the right aortic
arch with the left subclavian artery - common trunk of carotid arteries - right
subclavian artery branching pattern was not associated with other congenital
malformations.
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