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ABSTRACT
In this study, Multidetector Computed Tomography (MDCT) angiography technique with aortic arch
branching variation types, frequency and clinical significance were investigated. MDCT examinations
carried out 83 men, 97 women were evaluated 180 patients. Arcus aorta types and frequency of the
variation was detected.
In our study, the aortic arch showing a normal branching pattern was accepted as Type 1. Other than
that, a variation was detected in 345 of the patients (32.24%). These variations were divided into the
types from 1 to 7 in an array ranked from the most frequent to the least frequent. Unlike previous
studies, two new variation types were defined.
Clinically important aortic arch branching variation can be detected by CT angiography technique. A
good knowledge of these variations is important and instructive in terms of common invasive and
surgical interventions.
Keywords: Aortic arch, Variations, Anatomy, MDCT.

INTRODUCTION
The arch of aorta ascends in front of
the right pulmonary artery and tracheal
bifurcation. It ends on the left of the body of
fourth thoracic vertebrae. Three large
branches originate from the arch of aorta.
The first branch, brachiocephalic trunk,
ascends behind the right sternoclavicular
joint. It gives off the right common carotid
artery and right subclavian artery branches
here. The second branch originated, left
common carotid artery, enters the neck
region behind the left sternoclavicular joint.
The third branch, left subclavian artery,
arises from the distal portion of the aortic
arch and enters the neck region behind the
left sternoclavicular joint. [1]
In the literature reviews, variations
of these branches arising from the aortic

arch are commonly seen. Arterial variations
in the aortic arch are of importance during
cardiovascular surgical interventions. They
may lead to symptoms as a result of
compression caused by variational arteries.
[2,3]
Multidetector computed tomography
(MDCT) is a non-invasive method used for
visualising arteries. In this study, we aimed
to determine and categorize the variations in
the pattern of the arch of aorta on
multidetector
computed
tomography
images. The recognition of variations during
the interventions performed in this region
will increase the success of operation by
reducing complications. It will help in
diagnosing the neck pathologies.
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MATERIALS AND METHODS
The tomography images of 1070
patients underwent MDCT imaging at
Selcuk University Faculty of Medicine,
Department of Radiology and found to have
no pathology were examined. The
examination was performed using a 256slice dual-source CT (Siemens, Somatom,
Definition Flash, Germany) with a routine
slice thickness of 3 mm and after
reconstruction, with an interslice distance of
1 mm and a slice thickness of 1 mm. The
incidence and types of the arch of aorta
variations were determined by multiplanar
reconstruction (MPR), maximum intensity
projection (MIP) and 3D volume rendering
images.

RESULT
In our study, the aortic arch showing
a normal branching pattern was accepted as
Type 1. Other than that, a variation was
detected in 345 of the patients (32.24%).
These variations were divided into the types
from 1 to 7 in an array ranked from the most
frequent to the least frequent. Unlike
previous studies, two new variation types
were defined.
In an anatomically normal case, the
brachiocephalic trunk, left common carotid
artery and left subclavian artery arise from
the arch of aorta from the right to the left. In
this study, a normal branching pattern was
termed as Type 1 and was seen in 721
patients (67.38%) (Figure 1).

a. Type 1

b. Type 2

c. Type 3

d. Type 4
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e. Type 5

g. Type 7
Figure 1: Types of the aortic arch [a. Brachiocephalic trunk b.
Left common carotid artery c. Left subclavian artery d. Vertebral
artery a1. Right subclavian artery a2.Right common carotid artery]

When we sort the branches arising
from the arch of aorta from the right to the
left, in the variation type in which only two
branches arise, the first branch is the
brachiocephalic trunk and left common
carotid artery in the form of a single root
and the second branch is the left subclavian
artery. This type, determined as Type 2, is
the most common (25.6%) variation (Figure
1).
In the variation type of Type 3, four
branches are separated from the aortic arch.
When we sort the branches from the right to
the left, the 1st branch is the brachiocephalic
trunk, the 2nd branch is the left common
carotid artery, the 3rd branch is the vertebral
artery and the 4th branch is the left
subclavian artery. The incidence of this type
was found to be 4.67% (Figure 1).

f. Type 6

Another variation of the arch of
aorta when the branches are sorted from the
right to the left is the type in which
brachiocephalic trunk and left common
carotid artery arising from the single root is
the 1st branch, the vertebral artery is the 2nd
branch, and left subclavian artery is the 3rd
branch. This type was termed as Type 4 and
the incidence was found to be 1.37%
(Figure 1).
In Type 5 variation, the first branch
arising from the aortic arch is the
brachiocephalic trunk, the second branch is
the left common carotid artery, the third
branch is the vertebral artery along with left
subclavian artery arising from the same
root. The incidence of this type of variation
was found to be 0.37% (Figure 1).
In the Type 6 variation, in which
four branches arising from the arch of aorta
are seen, the brachiocephalic trunk do not
form and the right subclavian artery and
right common carotid artery arise from the
aortic arch. The third branch is the left
common carotid artery and the fourth
branch is the left subclavian artery. The
incidence of this type of variation was found
to be 0.37% (Figure 1).
In
Type
7
variation,
the
brachiocephalic trunk arises from the aortic
arch as the first branch, but left subclavian
artery arises as the second branch and the
commun carotid artery is arises as the third
branch and are replaced by each other. The
incidence of this type was found to be
0.28% (Figure 1).
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DISCUSSION
The aortic arc and its branches form
during the 4-8th weeks of intrauterine life.
Variations may occur in the arc of aorta
during this developmental course. [4,5]
In our study that we conducted on
the images of 1070 patients, we found a
variation in the aortic arc with a rate of
32.24%. According to this rate, it is not a
rare condition to see branching variations of
the aortic arc. When we look at the
literature, the incidence rate of the classic
type, we called type 1, varies from 67.3% to
73.3%. [2-16] In our study, the incidence rate
of Type 1 is 67.38% (Table 1). The
incidence of variation in other studies has
been found to be less than our study. We
think that this variability may be caused by
the differences among the races.
In the literature, the most common
variation type of the arc of aorta has been
indicated as Type 2. The rate of incidence
varies between 8% and 21.5% (2-16) (Table
1). In our study, this rate was found to be
25.6% which was a higher rate than other
studies in the literature. It is very important
to recognize these variations during
intravenous interventions. The recognition
of these variations while selecting a catheter
during catheterization procedure shortens
the procedure time and increases the

success. [17] This type is also known to cause
clinical symptoms such as cough and
dyspnea. [18]
The incidence rate of the vertebral
artery originating from the arc of aorta,
evaluated as Type 3, is 1.6% to 8.3% in the
literature [2-16] (Table 1). In our study, the
incidence of this type was found to be
4.67%. We know that the recognition of this
variation during neurovascular interventions
may reduce the complications of the
procedure. [19] Moreover, non-invasive
interventions such as CT and MR may
suggest that the vertebral artery is
obstructive. [20]
It has been seen that Type 4 was
described in five studies in the literature.
The incidence rate in these studies ranged
from 0.2% to 1.1% [4,5,10,11,15] In our study,
the incidence rate of Type 4 was found to be
1.31%.
No study on Type 5 and Type 7 was
found in the literature reviews. The
incidence rates of these types in our study
are also very low. The incidence of Type 5
was found to be 0.37% and the incidence of
Type 7 was found to be 0.28%. A study on
Type 6 was found in the literature. The
incidence rate in this study was 0.16%. [8] In
our study, the incidence rate was seen to be
0.37%.

Table 1: Incidence of the types of aortic arch branches variations
Type1
Type2 Type3 Type4
Type6 Type7
Bolatlı et al.
67.38% 25.6% 4.67% 1.318% 0.37% 0.37%
Aisling et al.
79.2%
12.5% 8.3%
Shin et al.
84%
8%
8%
Alsaif et al.
75%
Nayak et al.
91.4%
4.8%
1.6%
Natsis et al.
%83
15%
0.79%
0.16%
Bhatia et al.
7.41%
Karacan et al.
79.2%
14.1% 4.1%
1.2%
Paraskevas et al.
0.2%
Ogengo et al.
67.3%
32.7% 3.5%
Jakakanini et al.
74%
20%
6%
Patil et al.
77.3%
14.6% 8%
Ergun et al.
73.3%
21.5% 2.6%
Muller et al.
8%
4.2%
1.1%
Çelikyay et al.
74.4%
21.1% 2.9%
0.4%
Vucurevic et al.
74.72% 15.6% 3.63%

We think that this study, in which we
examined the branching variations of the
aortic arc, would provide very useful data to
anatomists, radiologists and surgeons.

Type8
0.28%

CONCLUSION
Although aortic variations are
usually asymptomatic, it is important to
know these variations during neck and
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thoracic surgery. In addition, these
variations may be accompanied by other
congenital abnormalities.
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