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Abstract: 

Background: The common carotid artery (CCA) typically bifurcates into the internal and external carotid arteries 
at the level of the thyroid cartilage. However, variations in the bifurcation level and branching patterns are 
frequently observed, which have important clinical implications in surgical and radiological procedures involving 

the neck. 

Objective: This cadaveric study aimed to investigate the variations in the level and pattern of bifurcation of the 

common carotid artery. 

Materials and Methods: Eighty common carotid arteries from 40 adult cadavers were dissected and examined. 

The level of bifurcation was recorded relative to anatomical landmarks, and branching patterns were documented. 

Measurements of artery diameter at the bifurcation site were also taken. 

Results: The majority of bifurcations (68.75%) occurred at the thyroid cartilage level, with 17.5% below and 
13.75% above this landmark. Typical bifurcation into internal and external carotid arteries was noted in 88.75% 
of specimens, while 8.75% showed trifurcation and 2.5% exhibited aberrant branches. No significant side-to-side 
differences were found. 

Conclusion: Considerable anatomical variations exist in the bifurcation of the common carotid artery, which are 

crucial for clinicians to recognize to minimize complications during neck surgeries and endovascular interventions. 
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Introduction 

The common carotid artery (CCA) serves as a key 

vessel in delivering oxygen-rich blood to the head 

and neck areas. In typical anatomical circumstances, 

the common carotid artery ascends through the neck 
and divides into two terminal branches: the internal 

carotid artery, responsible for supplying the brain, 

and the external carotid artery, which supplies the 

structures of the face and neck [1,2]. This division 

generally takes place at the upper edge of the thyroid 

cartilage, aligning roughly with the C3–C4 vertebral 

level. Nonetheless, various research findings have 

indicated considerable differences in the location of 

bifurcation, with measurements extending from the 

hyoid bone to the sternoclavicular joint. In addition 

to differences in the level, the branching pattern and 

morphology of the bifurcation can exhibit 
significant variability [3,4]. 

Grasping these anatomical variations is crucial for 

clinical practice, especially in surgical and 

diagnostic interventions related to the neck. For 

example, in the context of carotid endarterectomy— 
a frequently performed surgical procedure aimed at 

eliminating atherosclerotic plaques—having an 

accurate understanding of the bifurcation site is 

essential to prevent damage to important 

neurovascular structures [5]. In a similar vein, 

radiological evaluations, such as angiography and 

Doppler ultrasonography, necessitate a 

comprehensive understanding of anatomy to 

effectively analyse imaging results and devise 

intervention strategies. Differences in the 

bifurcation can influence the effectiveness and 

safety of catheter-based interventions, including 
stenting and embolization [6]. 

http://www.ijcpr.com/
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Detailed anatomical examination via cadaveric 

dissection allows direct visualisation of the vessel 

route, bifurcation level, and branching pattern. This 

method accurately documents variations that 

imaging may not show. Clinicians, surgeons, and 

radiologists must grasp frequent carotid artery 

bifurcation variations to reduce intraoperative 

problems and enhance patient outcomes as neck 

surgeries and endovascular procedures become 
more common [7]. This cadaveric investigation will 

improve clinical awareness and anatomical 

knowledge by carefully evaluating the common 

carotid artery's bifurcation level and branching 

patterns. 

Materials and Methods 

Study Design: This descriptive, observational study 
was conducted on human cadaveric specimens to 
investigate the anatomical variations in the 

bifurcation of the common carotid artery (CCA). 

Study Setting and Duration: The study was carried 

out in the Department of Anatomy at a Tertiary Care 

Hospital over six months, from July 2024 to 

December 2024. 

Sample Size and Selection: A total of 40 embalmed 

adult human cadavers (80 common carotid arteries) 
of both sexes were included in the study. Cadavers 

with gross deformities, neck trauma, or previous 

neck surgeries were excluded to avoid confounding 

anatomical variations. 

Dissection Procedure: Standard dissection 

protocols were followed to expose the common 

carotid arteries bilaterally. The skin, superficial 
fascia, and platysma muscle were carefully 

removed. The sternocleidomastoid muscle was 

retracted laterally to visualize the carotid sheath and 

its contents. The carotid sheath was opened, and the 

common carotid artery was traced superiorly until its 

bifurcation into the internal and external carotid 

arteries. 

Data Collection: The following parameters were 

noted for each common carotid artery: 

 Level of bifurcation relative to anatomical 

landmarks (vertebral level, hyoid bone, thyroid 

cartilage, and cricoid cartilage). 

 Morphological variations in the bifurcation 

pattern, including the presence of trifurcation or 

aberrant branches. 

 Diameter of the common carotid artery at the 

bifurcation site measured using digital calipers. 

 Side-by-side comparison of variations. 

Measurement Tools: A digital vernier caliper with 

an accuracy of 0.01 mm was used for all arterial 

diameter measurements. The vertebral level of 

bifurcation was determined by correlating the 

artery’s bifurcation point with cervical vertebrae 

identified by palpation and bone landmarks. 

Data Analysis: Collected data were tabulated and 

analyzed using descriptive statistics. The frequency 
and percentage of different types of variations were 

calculated. Comparative analysis between the right 

and left sides was performed using the Chi-square 

test, with a p-value of <0.05 considered statistically 

significant. 

Results 

A total of 80 common carotid arteries from 40 
cadavers were dissected and analyzed for variations 

in the bifurcation level and pattern. The mean age of 

the cadavers was approximately 55 years, with 22 

males and 18 females. The variations observed in the 

level of bifurcation and the branching pattern are 

summarized below. 

Level of Bifurcation: The level of bifurcation was 

classified based on its relation to anatomical 

landmarks: below the thyroid cartilage (low), at the 
level of the thyroid cartilage (normal), and above the 

thyroid cartilage (high). The distribution of 

bifurcation levels on the right and left sides is shown 

in Table 1. 

 

Level of Bifurcation Right Side (n=40) Left Side (n=40) Total (n=80) Percentage (%) 

Below thyroid cartilage (Low) 8 6 14 17.5 

At thyroid cartilage (Normal) 27 28 55 68.75 

Above thyroid cartilage (High) 5 6 11 13.75 
 

Branching Pattern Variations: Most arteries 

bifurcated into the typical internal and external 

carotid  arteries.  However,  variations  such  as 

trifurcation or early branches were observed in some 

specimens. Table 2 summarizes the branching 

pattern variations. 

 

Branching Pattern Right Side 

(n=40) 

Left Side 

(n=40) 

Total 

(n=80) 

Percentage 

(%) 

Typical bifurcation (ICA + ECA) 36 35 71 88.75 

Trifurcation (ICA + ECA + ascending 

pharyngeal or other branch) 

3 4 7 8.75 

Aberrant or accessory branches 1 1 2 2.5 
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Diameter of Common Carotid Artery at 

Bifurcation: The mean diameter of the CCA at the 

bifurcation site was measured. The results are 

summarized in Table 3. 

 

Side Mean Diameter (mm) Standard Deviation (SD) 

Right Side 7.5 0.8 

Left Side 7.3 0.7 
 

Side-wise Comparison of Bifurcation Level: No 
statistically significant difference was found 
between the right and left sides regarding the level 

of bifurcation (p > 0.05). 

Discussion 

This cadaveric study examined the differences in the 
level and pattern of bifurcation of the common 

carotid artery (CCA), highlighting significant 

anatomical variation. The predominant occurrence 

of bifurcations was noted at the thyroid cartilage 

level (68.75%), aligning with the traditional 

anatomical descriptions found in Gray’s Anatomy 

and corroborated by various other studies. 

Nonetheless, a notable percentage of bifurcations 

were identified either superior (13.75%) or inferior 

(17.5%) to the level of the thyroid cartilage, 

highlighting the variability that should be considered 

during surgical and radiological interventions in the 
cervical region. The results of our study concerning 

the level of bifurcation are in strong agreement with 

those presented by Mirjalili et al., who noted that 

bifurcation primarily occurs at the thyroid cartilage 

in about 65% of instances, while the rest are 

observed at various levels. In a similar vein, Loukas 

et al. documented a high incidence of bifurcation in 

approximately 10–15% of specimens, supporting 

our finding of 13.75% high bifurcations. These 

variations hold clinical importance, as a high 

bifurcation heightens the risk of vascular and neural 
damage during carotid endarterectomy and neck 

dissections, particularly in proximity to the 

hypoglossal nerve and superior laryngeal nerve 

[8,9]. 

This study observed that 88.75% of arteries 

exhibited a standard bifurcation, whereas 8.75% 

showed a trifurcation, particularly with early 

branching of arteries like the ascending pharyngeal 

artery. This aligns with the findings of Kachlik et al., 

who reported trifurcation patterns in 5–10% of 

specimens and emphasised the significance of 

acknowledging these variations for effective 

surgical planning [10]. Aberrant or accessory 

branches, while uncommon (2.5%), can present 

difficulties during catheterization and endovascular 

procedures, as noted by Tubbs et al. [7]. The average 
diameter of the CCA at the bifurcation was observed 

to be marginally greater on the right side, aligning 

with earlier morphometric studies conducted by 

Yoshida et al. [11], who indicated that variations 

between sides might influence hemodynamics and 

contribute to differing plaque development. The 

differences observed in the levels and branching 

patterns of the carotid bifurcation can be traced back 

to the intricate processes of development and 

remodelling of the third aortic arch and the dorsal 

aorta during foetal life [12]. Grasping these 

differences is crucial not just for anatomical 

comprehension but also to avert unintended injuries 

during neck surgeries, imaging procedures, and 
vascular access techniques. 

Conclusion 

This cadaveric investigation shows that the most 

common carotid artery bifurcations occur near the 

thyroid cartilage; however, a considerable 

percentage are above or below this landmark. 

Atypical branching, including trifurcations and 

auxiliary branches, emphasises the therapeutic 

relevance of anatomical understanding for neck 
surgery and endovascular operations to avoid 

problems. Understanding these variances can 

improve surgical planning, diagnostic accuracy, and 

iatrogenic injury risk, improving head and neck 

patient outcomes. 
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