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High Bifurcation of the Common Carotid 
Artery and Looping of the External Carotid 

Artery – a Case Report
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ABSTRACT
During the routine dissection of the anterior triangle of the 
neck in a 65-year old female cadaver at Chettinad Hospital and 
Research centre, a bilateral high bifurcation of the common 
carotid artery and looping of the external carotid artery on 
the left side was observed.  A high bifurcation of the common 
carotid arteries on both sides above the level of the angle of the 

mandible was found. The ‘S’ shaped loop of the external carotid 
artery was observed on the left side. The branching pattern of 
the external carotid artery was normal on the right side, but on 
the left side, the superior thyroid artery was found to arise from 
the common carotid artery
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Introduction
Common carotid arteries (CCA) are large arterial vessels of head 
and neck surgery, which are important landmarks which define  the 
plane of dissection during radical neck surgery [1]. Conventional 
angiography is considered as the most accurate technique for 
the diagnosis of carotid bifurcation diseases such as stenosis[2]. 
Variations in the origin and branching of the external carotid artery 
are well known and they have been documented. As already has 
been discussed by Susan Standing [3], the common carotid artery 
of both the sides diverges laterally  behind the sterno-clavicular 
join to the level of  the upper border of the thyroid  cartilage of  
the larynx (C3-4 junction), where it divides into the external  
and the internal carotid arteries and the external carotid artery 
runs within the substance of the parotid gland and behind the 
neck of the mandible. It divides into two terminal branches, the 
superficial temporal and the maxillary arteries. These variations 
are of importance for surgical approaches in the head and neck 
region [4]. Coiling (or looping) of an artery is a rare morphological 
entity, which has been most frequently described in the internal 
carotid artery as a single cause of cerebrovascular insufficiency 
or in combination   with carotid atherosclerosis [5 -8]. The term 
“Dolicho-arteriopathies” has been applied  to the coiling, kinking, 
and the tortuosity of the carotid arteries [9]. The incidence of coiling 
and kinking of the internal carotid artery has been estimated to be 
from 10% to 16%  in the general population. Its respective clinical 
significance still remains the ground of controversy [10].

Case report
The variations in the level of bifurcation of the common carotid 
artery and in the branching pattern of the external carotid artery 
was seen during the routine dissection of the anterior triangle of 
the neck in a 65-year old female cadaver in the Department of 
Anatomy, Chettinad Hospital and Research Institute. The common 
carotid artery bilaterally bifurcated above the level of the angle of 
the mandible. The course and the branching pattern of the external 

Case Report

carotid artery were  normal on the right side. The left superior 
thyroid artery arose from the common carotid artery, 1.8 cm below 
the carotid bifurcation and its other branches and the course of the 
external carotid artery were normal on the left side. The left external 
carotid artery, at its commencement, formed an ‘S’ shaped looping, 
which is  a characteristic feature that  was noticed [Table/Fig 1].

Discussion
The common carotid artery bifurcates commonly at the level of the 
upper border of the thyroid cartilage, as has been described in the 
standard text books of anatomy [11,12].The lower division of the 
common carotid artery has  been recorded to be as frequent as 
30% [11,12].

The common carotid artery has no   significant branches, but it 
may give  rise to the vertebral artery, the superiorthyroid artery, 
laryngeal branches or ascending pharyngeal arteries [12].The 
origin of the superior thyroid artery from the common carotid artery  
has been previously reported by many authors [13,14].The origin 
of the superior thyroid artery from the common carotid artery was 
found only in 5% of the cases  among the Swiss and in 45% cases  
among the Americans [11].Recent reports have also stated the 
same  to be 30% and 52.3% [15,16]. The hypoglossal nerve was 
closer in relation to the common carotid artery bifurcation [15]. In 
this present case also, the superior thyroid artery   originated from 
the common carotid artery on the left side  while the hypoglossal 
nerve  lay on the origin of the external carotid artery [Table/Fig 1]. 
On the right side, the superior thyroid artery originated from the 
external carotid artery. Other branches of the external carotid artery 
from both the sides  were normal. 

The mode of classification of the variations of the internal carotid 
artery can also be applied to classify the variations in the external 
carotid artery [17].

 The frequency of the common carotid bifurcation at the C3 and 
C3-4 vertebrae  was 38.8% and 22.5%. Terminations which were 
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higher than the C3/C3-4 levels were found in 25% of the vessels. 
The higher bifurcation was at the level of C2 in 12.5% of the cases 
[18] and the bifurcation at the level of C3  was 50% on the right 
side and 55% on the left side [19] respectively. A study on human 
foetuses showed the maximum CCA bifurcation at the level of C3 
in 60% of cases on the left side and in 55% on the right side. A high 
division of CCA on both the sides   1cm above the greater cornu of 
the hyoid bone and 2 cm above the superior border of the lamina 
of the thyroid cartilage was reported [20,21].There was a report 
that the common carotid bifurcation was noted bilaterally at the 
level of C2 [22].The present case also showed the bilateral higher 
bifurcation of the common carotid, but it was above the angle of 
the mandible (C2), that is 3.6cm above the superior border of the 
thyroid cartilage.

The third aortic arches are the precursors of the carotid system. 

It forms the CCA and the cranial segment of the ICA. The 
caudal segment of the ICA is formed by the dorsal aorta and the 
external carotid artery sprouts from the third aortic arch [23]. The 
embryological reason for the kinking of the external carotid artery 
may be   the descent of the heart and the incomplete straightening 
of the vessels during the shifting of the origin from the aortic sac to 
the third aortic arch. 

The ‘S’ shaped looping on the left side was observed at the level of 
origin of the external carotid artery [24].Variations like elongations, 
tortuosity, coiling, kinking or looping may be congential. The kinking 
may be associated with arteriosclerosis, stenosis, vasculitis, 
atrophic dilation, loss of elasticity and dissection in the context of 
fibro muscular dysplasia [25]. The carotid coils occur conversely in 
adults and most frequently in the elderly, in whom atherosclerosis 
is also frequently seen. The coiling of the external carotid artery 
may be acquired from the excessive elongation of the artery with 
age, and the elongated artery may have thinning of the media and 
fragmentation of the elastic lamina [7].

Conclusion
Knowledge of the vascular anatomy is essential for the interpretation 
of diagnostic and interventional vascular procedures.When there is a 
need for a more accurate interpretation in radiological examinations 
during precutaneous carotid angiography, external anatomical 
land marks turn out to be useful. Radiologists should take these 
variations into consideration. Looping may be associated with 
degenerative changes  in the vessel wall and it may predispose to 
atherosclerotic stenosis. The hypoglossal nerve lies closer to the 
CCA bifurcation, which is more vulnerable.
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[Table/Fig-1]: ‘S’ shaped Looping of External Carotid artery.
a-Superior thyroid artery, b- Thyroid gland, c- Hypoglossal 
Nerve, d- CCA, e- Looping of External carotid artery.

Variations Observed Incidence

A. CCA Bifurcation
1. Lower Division of CCA

 
30%[11’121]

B. Variation in Origin of 
Superior thyroid artery

1. Origin of Superior thyroid 
artery from CCA

2. Origin of Superior thyroid 
artery from CCA

30%[15]

52.3%[16]

C. Vertebral Levels of CCA Bifurcation
1. C3  

    2. C3-4
3. C3 
4. C2 
5. C3

 38.8%[18]
22.5%[18]

Right side – 50%,
Left side -55%[18]

12.5%[18]

  [Table/Fig-2]: Variations Observed bifurcation of the common carotid



D. Vinaitha, et al., bifurcation of the common carotid	 www.jcdr.net

Journal of Clinical and Diagnostic Research. 2012 May (Suppl-1), Vol-6(3):462-464464464

AUTHOR(S):
1.	 Dr. D.Vinaitha. 
2.	 Dr. K.Suba Anandhi. 
3.	 Dr. R.Sharmila Saran. 
4.	 Dr. Ramanathan Lakshmi.
5.	 Dr. Aruna Subramaniam.

PARTICULARS OF CONTRIBUTORS:
1.	 Corresponding Author.
2.	 Department of Anatomy.
3.	 Department of Anatomy.
4.	 Department of Anatomy.
5.	 Department of Anatomy.
Institution to which the study is Attributed to:
Chettinad Hospital and Research Institute,
Chettinad University, Kelambakkam, Tamil Nadu -603103, India 

NAME, ADDRESS, TELEPHONE, E-MAIL ID OF THE 
CORRESPONDING AUTHOR:
Dr. D.Vinaitha,
Department of Anatomy,
Chettinad, Hospital And Research Institute,
Chettinad, University,Kelambakkam ,Tamil Nadu-603103, India.
E-mail: vinay_anatomy@yahoo.co.in
Phone : +919962069025

DECLARATION ON COMPETING INTERESTS:  
No competing Interests.

Date of Submission: Jun 10, 2011  
Date of peer review: Aug 22, 2011 
Date of acceptance: Aug 22, 2011
Date of Publishing: May 01, 2012

Anatomy.37thed, Churchill Living stone. Edinburg. 1989; 678-85.
[13]	 Smith SD, Benton RS. A rare origin of the superior thyroid artery. Acta 

Anat (Basel). 1978; 101(1): 91-3
[14]	 Avadhani R, Chelvakumaran TS. An abnormally high bifurcation of the 

common carotid artery.Anatomical Adjuncts. 1995; Vol.2: 29-33.
[15]	 Lo A, Oehley M,  Bartlett A, Adams D, Blyth P, AI-Alis. Anatomical 

variations of the common carotid artery bifurcation. ANZ J Surg. 2006 
Nov; 76(11): 970-2.

[16]	 Hayashi N, Hori E, Ohtani O, Kuwayama N, Endo S. Surgical anatomy 
of the cervical carotid artery for carotid endartectomy. Neurol Med Chir 
(Tokyo). 2005 Jan; 45(1): 25-9.

[17]	 Weibel J, Fields WS. Tortuosity, coiling and kinking of the internal 
carotid artery. Neurology. 1965; 15:I 7 -18, II  462-68.

[18]	 Anangwe D, Saidi H, Ogeng’O J, Awori KO. Anatomical variations of 
the carotid arteries in adult Kenyans. East African Medical Journal. 
2008 May; 85(5): 244-47. 

[19]	 Thwin SS, Soe MM, Myint M, Than M, Lwin S.  Variations  in the 
origin and the branches of external carotid artery in a human cadaver. 
Singapore Med J.  2010; 51(2): 40 – 42.

[20]	 Kishve PS, Kishve SP, Joshi M, Syed MMA, Kalakoti P. An unusual 
branching pattern of the common and external carotid arteries in a 
human cadaver-A case report. AMJ. 2011; 4, 4:180-82. 

[21]	 Mamatha T, Rajalakshmirai, Prabhu LV, Hadimani G A, Jiji P J, Prameela 
MD. Anomalous branching pattern of the external carotid artery; A 
case report. Romanian Journal of Morphology and Embryology. 2010; 
51(3): 593-95

[22]	 Anu VR, Pai MM,  Rajalakshmi R, Latha V P, Rajanigandha V, D’Costa. 
Clinically-relevant variations of the carotid arterial system. Singapore 
Med J. 2007; 48(6): 566.

[23]	 Cakirer S, Karaarslan E, Kayabali M, Rozanes I. Separate origins of 
the left internal and external carotid arteries from the aortic arch: MR 
angiographic findings. AJNR. 2002; 23: 1600-2.

[24]	 Cairney J. Tortuosity of the cervical segment of the internal carotid 
artery. Journal of Anatomy. 1924; 59(1): 87-96.

[25]	 Schenk P, TemmelA, Trattnig S, Kainberger F. Aktuelle Aspekte in 
der Diagnostik and und Therapie des karotiskinking.Hals-Nasen-
Ohrenheilkunde. Kopf- und Hals-Chirurgie. 1996; 44:178-185 


