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Abstract Background: The common carotid artery normally bifurcates at the level of the upper border of the thyroid cartilage of 

the larynx (C3–C4 junction) into external and internal carotid arteries. There may be variations in the level of bifurcation. 
Aim: The aim of the study was to correlate level of carotid bifurcation with upper border of thyroid cartilage and observe 
variations in the level of bifurcation. Methods: Twenty formalin fixed adult human cadavers, obtained from the 
Department of Anatomy were dissected. Results: The common carotid artery bifurcation was found most commonly 
below the level of bifurcation in 41.03%, at and above bifurcation in 38.46%, 20.51% respectively. Conclusion: To 
know about the variations of carotid bifurcation is useful for surgeons performing head and neck surgeries. It is also 
helpful for radiologists for diagnostic imaging of vascular lesions and for interventional procedures. 
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INTRODUCTION 
The common carotid arteries differ on the right and left 
sides with respect to their origins. On the right, the 
common carotid arises from the brachiocephalic artery as 
it passes behind the sternoclavicular joint and on the left; 
it comes directly from the arch of the aorta in the superior 
mediastinum. Following a similar course on both sides, 
the common carotid artery ascends, diverging laterally 
from behind the sternoclavicular joint to the level of the 
upper border of the thyroid cartilage of the larynx (C3–C4 
junction), where it divides into external and internal 
carotid arteries. Division of the common carotid may 
occur higher, near the level of the hyoid bone, or, more 
rarely, at a lower level alongside the larynx1. The 

knowledge about these variations is important for 
vascular surgeons as well as radiologists. 
 
MATERIAL AND METHODS 
Twenty formalin fixed adult human cadavers of 
undetermined age and gender (forty sides of neck) were 
dissected for this study. One specimen was excluded as it 
was having carotid tumor. Exclusion criteria for this study 
were cadavers with any traumatic lesions on neck, 
evidence of any surgical procedure on neck and any 
tumour in neck region. This study was done with due 
permission of Institutional Ethics Committee. Level of 
carotid bifurcation was observed in correlation with upper 
border of thyroid cartilage. Descriptive statistical 
methods are used for analysing data. 
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Figure 1: Illustration showing determination of level of carotid 

bifurcation 
(ECA–External Carotid Artery, ICA-Internal Carotid Artery, CCA-

Common Carotid Artery) 
 
OBSERVATIONS AND RESULTS 
In this study, the level of carotid bifurcation was observed 
and it was correlated with upper border of thyroid 

cartilage. Then the specimens were classified into 3 
divisions as high level of bifurcation (those above upper 
border of thyroid cartilage), low level of bifurcation 
(those below upper border of thyroid cartilage) and 
normal level of bifurcation (at the level of upper border of 
thyroid cartilage). In this study, eight specimens were 
observed with high level of bifurcation of common 
carotid artery and sixteen specimens were observed with 
low level of bifurcation of common carotid artery. The 
percentage of specimens under each of this division is 
mentioned in the below table. 
 

Table 1: Percentage of different levels of bifurcation of common 
carotid artery in relation with upper border of thyroid cartilage: 

Level of Bifurcation of 
Common Carotid Artery 

Right 
(n=19) 

Left 
(n=20) 

Total 
(n=39)  (%) 

Normal (At upper border of 
thyroid cartilage) 07 08 15 38.46 

High (Above the upper 
border of thyroid cartilage) 06 02 08 20.51 

Low (Below the upper 
border of thyroid cartilage) 06 10 16 41.03 

 

 
            Figure 2    Figure 3            Figure 4                    Figure 5 

Figure 2 and 3: Illustrations showing high bifurcation of common carotid artery (ECA–External Carotid Artery, ICA-Internal Carotid Artery, 
CCA-Common Carotid Artery and Bold yellow arrow-level of bifurcation) 
Figure 4 and 5: : Illustrations showing low bifurcation of common carotid artery (ECA–External Carotid Artery, ICA-Internal Carotid Artery, 
CCA-Common Carotid Artery and Bold yellow arrow-level of bifurcation)  
 
DISCUSSION 
Carotid bifurcation is one of the common sites of 
atherosclerosis. Carotid stenosis due to atherosclerotic 
plaques can lead to cerebrovascular accidents3. 
Awareness about variations in the level of bifurcation 

helps to avoid complications during vascular surgeries 
carotid endarterectomy, extracranial / intracranial arterial 
bypass. Knowledge about these variations is also 
important during intraarterial administration of 
chemotherapeutic agents and carotid catheterization4. 
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Figure 6: A. Aortic arches and dorsal aortae before transformation into the definitive vascular pattern; B. Aortic arches and dorsal aortae 

after the transformation. (Broken lines indicates obliterated components) 
 
During development of aortic arch system, common 
carotid artery and the first part of the internal carotid 
artery are developed from third aortic arch and second 
aortic arch disappears. The external carotid artery is 
sprout of the third aortic arch2. In case of high carotid 
bifurcation, the internal carotid artery may develop from 
the second aortic arch and parts of the dorsal aorta above 
the level of the second aortic arch; instead of third aortic 

arch4. Normally, the dorsal aorta between the entrance of 
third and fourth arches, known as ductus caroticus is 
obliterated. If there is persistence of ductus caroticus then 
it may lead to low bifurcation of common carotid artery5. 
The following graph shows comparison of percentage of 
different levels of bifurcation from previous studies; with 
that of the present study. 

 

 
 
 

Figure 7: Comparison of level of bifurcation of common carotid artery in various studies 
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CONCLUSION 
The different variations observed during this study will be 
useful for vascular surgeons performing head and neck 
surgeries. It will also help radiologists for diagnostic 
imaging of vascular lesions and for interventional 
procedures.  
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