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Abstract: 
Background and Objectives: The most common branching pattern of the aortic arch in humans comprises of three 
great vessels, during the routine dissection for 1st MBBS we encountered variations in the branches of arch of aorta, 
so the study was conducted to know the percentage and common type of variations.  
Material and Methods: The study was performed on thirty hearts, among the 30 hearts 28 were adult formalin 
preserved cadavers and two were pre-dissected separate hearts with the aortic arches en-bloc. The sex and age of the 
cadavers were not assessed in the study. A study was conducted. The purpose of the study was to measure the percent 
of variation in the branching pattern of an arch of aorta. The most common branching pattern of the aortic arch in 
humans comprises of three great vessels; first, the brachiocephalic trunk, then the left common carotid artery and 
finally the subclavian artery. In the present study the most common aortic arch branching pattern was found in 
86.67%, additional artery that is four branches were observed in 10% of the cases and two arteries from the arch of 
aorta, were noted in 3.33% of the case studied.  
Results: In the present study, the most common aortic arch branching pattern was found in 26 (86.67%) of 30 specimens. 
In this pattern the three major branches that are brachiocephalic trunk, left common carotid artery, and left subclavian 
artery originated independently from the arch of aorta. The variations in aortic arch regarding its branching pattern were 
observed in the remaining 4 (13.33%) hearts.   
Conclusion: Different branching patterns of the arch of aorta observed in this study and these can assist surgeons in 
performing safe and effective surgeries in the superior mediastinum.  
Keywords: Common carotid artery, Vertebral artery, Subclavian artery, Left brachiocephalic trunk. 
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Introduction 

The most common branching pattern of the aortic 
arch in humans comprises of three great vessels; first, 
the brachiocephalic trunk, then the left common ca-
rotid artery and finally the subclavian artery [1]. This 
pattern occurs in 65-80% of the instances  Arterial de-
rangements within the thorax are common, complex 
and can assume many diverse configurations. These 
derangements in origin and course of the main vessels 
occurring either individually or in combination with 
other cardiovascular defects are mostly explainable 
on ontogenic basis, which can thus be blamed for a 
myriad of clinically relevant anomalies [2] , The ma-
jor branches of arch of an aorta are the outstanding 
ways for blood supply to the head and upper limb, and 
are of particular interest in clinical angiography. The 
proximal segment of these branches and of the aortic 
arch is common sites for atherosclerosis with clinical 
consequences for blood supply to the brain [3]. 
Anomalies of origin and distribution of these 
branches can cause changes in cerebral haemodynam-
ics that may lead to cerebral abnormalities. 44]  

Materials and Methods 

Total thirty hearts, among the 30 hearts 28 were adult 
formalin preserved cadavers and two pre-dissected 
separate hearts with the aortic arches en-bloc obtained 
from the Department of Anatomy Patna medical 
college and Hospital Patna, Bihar. Std,  The sex and 
age of the cadavers were not to be assessed in this 
study.  

Results 

In the present study, the most common aortic arch 
branching pattern was found in 26 (86.67%) of 30 spec-
imens. In this pattern the three major branches that are 
brachiocephalic trunk, left common carotid artery, and 
left subclavian artery originated independently from 
the arch of aorta [fig. 1]. 

The variations in aortic arch regarding its branching 
pattern were observed in the remaining 4 (13.33%) 
hearts. In three cadavers (10%) an additional artery 
was noted in addition to the three branches and four 
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branches had their origin from the upper convex sur-
face of the arch. The additional branch was traced and 
found to be left vertebral artery. It had an independent 
origin from the aortic arch. It was situated between 
the lineages of the left common carotid and the left 
subclavian arteries. 

The arising sequence of the four arteries on aortic arch 
from right to left was brachiocephalic trunk, left com-
mon carotid artery, left vertebral artery and left sub-
clavian artery [fig. 2, 3]. One of the brachiocephalic 

trunk shows trifurcating termination where the brachi-
ocephalic trunk is terminated by dividing into three 
branches, namely 1) right common carotid artery, 2) 
right vertebral artery, 3) right subclavian artery . In 
one cadaver (3.33%) only two branches originated 
from the arch of aorta, 1st was brachiocephalic trunk 
and the second one was common trunk for both left 
common carotid artery and left subclavian artery. The 
common trunk which originated from the arch of the 
aorta can be called as left brachiocephalic trunk.

 

 
Figure: 1Three branches arising from the arch of aorta, 1-Left subclavian, 2-Left Common carotid 

Artery, 3-Brachiocephalic trunk, 4-Arch of aorta 
 

Discussion 

The Anatomical variations in the major vessels have 
been reported earlier. The critique of literature shows 
many variations. The Aortic Arch anomalies are also 
associated with chromosome 22q11 deletion . [5] In 
the present study, the three major branches of the arch 

of aorta originated independently in 26 (86.67%) 
cases. This finding was almost similar to that of Shin 
et al. [6] (84%) in other studies by Lippert and Pabst 
where 70% of patients had this common branching 
pattern and Paraskevas et al. who found it in only 65% 
of hearts [7]. 

 

 
Figure 2: Four branches arising from the arch of aorta, 1-Left subclavian, 2-Left Common carotid Artery, 

3-Left vertebral artery, 4-Brachiocephalic trunk 
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Four branches arising from the arch of aorta and the 
common trunk since 5,6and7: 1-Left subclavian 
artery, 2-Left Common carotid Artery, 3-Left 
vertebral artery, 4- Brachiocephalic trunk, 5-Right 
common carotid artery, 6-Right vertebral artery, 7-
Right subclavian artery 

Two branches from arch of aorta, 1-Brachiocephalic 
trunk, 2-Left brachiocephalic trunk, 3-Left subclavian 
artery, 4- Left vertebral artery 

  

 
 
An additional artery was noted in 3 (10%) cadavers 
out of four variations and thus, four branches had their 
origin from the arch. An independent separate origin 
of the left vertebral artery from the arch of an aorta 
was identified between  the left common carotid artery 
and left subclavian artery. Shin et al. found this varia-
tion in 5.8% of the cases [6]. In accord with the present 
results Shin et al. found that the most frequent variant 
(2.4- 5.8%) is the left vertebral artery, arising directly 
from the arch of the aorta between the left common 
carotid artery and left subclavian artery. Paraskevas et 
al. also stated that the left vertebral artery may arise 
between the left common carotid and the subclavian 
arteries [7]. While best and Bumpers reported a case in 
which the right vertebral artery originated directly 
from the aortic arch. Similar variations have been de-
scribed in earlier studies . In the study one (3.33%) of 

the specimen shows only two great vessels originated 
from the upper convex surface of the aortic arch. The 
first was brachiocephalic trunk and the second was 
common trunk, which comprised the left common ca-
rotid artery and left subclavian artery. The common 
trunk can be called as left brachiocephalic trunk be-
cause which give similar branches like right brachio-
cephalic trunk. Such cases were not reported to the 
best of our cognition, while Paraskevas et al.  found 
similar variation in 27% of the cases where the com-
mon trunk gave rise to brachiocephalic trunk and left 
common carotid artery, but left subclavian artery 
aroused separately from an arch of aorta. Similar to 
Paraskevas et al. other authors like Best and Bumpers, 
and Beigelman et al. found it in 8% of their studied 
cases . Table 1 shows a comparison of the present 
study with the other references. 



International Journal of Pharmaceutical and Clinical Research                       e-ISSN: 0975-1556, p-ISSN:2820-2643 

Priyamvada et al.                                               International Journal of Pharmaceutical and Clinical Research 

739  

Table 1: Comparison of present study with previous study 
 Shin et al. 

[6] 
Paraskevas et al. 
[7] 

Best and Bump-
ers et al. [8] 

Beigelman et al. 
[11] 

Present 
study 

Three arteries 84% 65%   26 (86.67%) 
Four artery 5.8% 2.4-5.8%   3 (10%) 
Two artery  27% 8% 8% 1 (3.33%) 

Conclusion 

To conclude finally, the different  branching patterns 
of the  arch of aorta observed in this study and these 
can assist surgeons in performing safe and effective 
surgeries in the superior mediastinum. Furthermore, 
it is recommended to search for other variations of 
supra-aortic arteries of the neck that may accompany 
them. 
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