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Case Report
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Arch of aorta branches into three – the Brachiocephalic trunk, the left common carotid artery and the left
subclavian artery. The variations in the branching pattern of arch of aorta are usually incidental findings during
surgeries and imaging studies and are important in aortic instrumentaion and head and neck surgeries. In the
present case report the left common carotid artery originating from the brachiocephalic trunk and its significance
is discussed.
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The arch of aorta is a continuation of the
ascending aorta, located in the superior
mediastinum. It usually branches into three – the
Brachiocephalic trunk, the left common carotid
artery, and the left subclavian artery. This
branching  pattern is found 65-80% of the
population[1] These branches may  branch from
the beginning of arch of aorta or from the
convexity of arch of aorta at varying distance.
Variations in the aortic arch branches occurs
mainly due to abnormal fusion or disappearance
of aortic arch arteries during embryonic
period[2]. Some type of aortic arch anomalies
are associated with chromosome 22q11
deletion[3].
Anatomical and morphological variations of
aortic arch and its branches are important in
surgical and diagnostic procedures in the thorax
and the neck[4]. Increasing activity in the fields
of cardiac and vascular surgery has served to
review interest in the developmental and adult

anatomy of the aortic arches and its great
vessels. In this case report, we present a
variation in the branching pattern of  arch of
aorta.

CASE REPORT

During dissection for medical students in the
department of Anatomy at J.J.M. Medical
College, Davangere, the anomalous origin of left
common carotid artery from Brachiocephalic
trunk was observed in an adult female cadaver.
The artery was finely dissected and
photographed. In the present case the arch of
aorta had only two branches. They originated
from the upper convex surface of arch of aorta.
The first branch was brachiocephalic trunk. The
second branch was left subclavian artery. The left
common carotid artery originated from the root
of brachiocephalic trunk. The artery then crossed
the trachea anteriorly from right to left side and
then entered the left side of neck.
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Fig.1: Showing left common
carotid artery arisng from
brachiocephalic trunk. 1-Arch of
aorta, 2-brachiocephalic trunk, 3-
left common carotid artery, 4-left
subclavian artery, 5-right common
carotid artery,6-right subclavian
artery.

Fig. 2:  Schematic Diagram  Fig. 3:  Schematic Diagram

 1 - Aortic sac
 2a - Right horn of aortic sac
 2b - Left horn of aortic sac
 3 - Left common carotid artery
  4-Left subclavian artery
 5-Left fourth arch artery

  1 - Aortic sac
  2a- Right horn of aortic
  3- Left common carotid artery
   4-Left subclavianartery
  5-Left fourth arch artery

The brachiocephalic trunk coursed 4 cm and
then divided into right common carotid and
right subclavian artery at right sternoclavicular
joint. The further course, branching pattern and
termination of these arteries were normal.
Table 1: Studies on incidence of left common carotid
artery originating from brachiocephalic trunk reported
in previous studies.

Study Incidence of variation
Nayak SR4 4.8% (6 out of 62)

Adachi6 11% (57 out of 516)

Uchino A7 6% (141 out of 2,352)

Nitra P8 5.97% (41 out of 687)

Patil ST11 14.66% (11 out of 58)

DISCUSSION
The aortic arch develops from the aortic sac, the
left fourth aortic arch and part of left dorsal aorta.
The primordial aortic arch pattern becomes
modified to final arterial arrangement during 8th

week[5]. Alteration in the extent of fusion process
and absorption of aortic arches during embryonic
period results in the variations of aortic arch
branches.
The previous studies have reported various
branching pattern of arch of aorta. Adachi first
classified branching pattern of aortic arch by
dissection of  516 Japanese cadavers  as Type A
where the arch of aorta has three main branches
the brachiocephalic trunk, the left common
carotid artery and the left subclavian artery seen
in about 80% population. Adachi type B where
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another 11% have a common trunk incorpora-
ting the left common carotid artery and the
brachiocephalic trunk. Type C, has the left
vertebral artery, a fourth branch of the arch of
aorta[6].The present case belongs to Adachi Type
B. Nayak et al studied 62 aortic arches by
dissection method, in their study 4.8% presented
left common carotid artery arising from
brachiocephalic trunk with different degree of
branches[4].
Uchino et al conducted CT angiographic study
on 2,351 patients ,in their study left coomon
carotid artery arose from brachiocephalic trunk
in 6% of patients[7].  Study conducted by Nitra
et al by CT chest of 687 patients showed left
common carotid arising from brachiocephalic
trunk in 5.97% of pateints[8]. There is a racial
factor in type-2 pattern of arch of aorta.In a study
conducted by De Garis CF et al this aortic arch
branching pattern was found in 25% of blacks
and only 8% of whites, indicating that type-2
branching pattern is found more often in
blacks[9] . These observations are important in
vascular surgies involving the structures in the
superior mediastinum. If these variations are not
recognised at the time of surgeries they may lead
to fatal consequences.
Developmentally variations in the branching
pattern can be explained as follows, in the
embryonic development of heart tube and the
vessels , the right and left primitive aortae are
continuous with the endocardial heart tubes.
The fused portion represents the aortic sac and
the unfused portion remains as left and right
horn of aortic sac. The left horn of aortic sac
forms the part of arch of aorta between the
origin of brachiocephalic trunk and left common
carotid artery. So, if there is an excessive
absorption of left horn of aortic sac, then it leads
to anomalous origin of left common carotid
artery from brachiocephalic trunk[10].
It has been reported that anomalies of the aortic
arch branching pattern could lead to cerebral
abnormalities by altering the pattern of flow in
cerebral vessels[11]. In a study conducted on 78
arches of adult Indian cadaver by Patil.S.T. et al
the type-2 pattern was found in 14.66% and they
studied previous medical history of those
cadavers and found that 23.5% cadavers were
diagnosed with cerebro-vascular disease.

In type II pattern, origin of left common carotid
artery is slightly shifted to right side so that it is
incorporated with brachiocephalic trunk and
comes in a straight line with ascending aorta.
This may be the reason to increase blood flow in
left common carotid artery. This direct (straight
line) flow of blood from aorta to brain or
imbalance of flow of blood on left and right side
at circle of Willis may be the cause of increased
incidence of cerebro-vascular diseases in
cadavers having type II pattern of aortic arch[12].

CONCLUSION

Knowledge of variations in the branching pattern
of arch of aorta is of great importance in pateints
who have to undergo four vessel angiography,
aortic instrumentation or supra-aortic head and
neck surgeries. The knowledge of abnormal
branches originating from aortic arch is also
important in diagnosis of intra-cranial
aneurysms. The vascular remodeling within a
aorta results in loss of structural integrity with
consequent aneurysm. The knowledge of
variations of brachiocephalic trunk is necessary
for cardiac catheterization and to perform safely
the endovascular surgery.
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