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Abstract
A clinical case of bilateral C-shaped medial tortuosity of the internal carotid arteries and their location in the retropharyngeal space is described, 

and the anatomical and topographic features of the vessels of the head and neck on multiplanar reconstructions of CT images are considered in 
detail. Morphometric, topographic and X-ray anatomical characteristics of the internal carotid artery were established.
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Introduction

The literature describes isolated cases of anatomical variations 
of the extracranial part of internal carotid artery. They are 
mostly accidental and asymptomatic findings [1,2]. Knowledge 
of the normal anatomy of the topography, course and anatomical 
variability of internal carotid artery are important for not only 
maxillofacial surgery, radiology, dentistry, but also for teachers of 
medical universities to expand knowledge about the anatomical 
and topographic aspects of the vessels of the head and neck [2,3].

Exact understanding of the topography and anatomical 
variability of internal carotid artery is a key point in the surgery. It 
can prevent operative complications and reduce the risk of vascular 
damage during any surgical manipulation in the region of pharynx, 
during drainage of a pharyngeal abscess and any intervention 
affecting the pharyngeal wall in the immediate vicinity of the 
internal carotid artery [4].

The main function of the carotid arterial system is the 
transportation of oxygenated blood to the organs and tissues of the  

 
head and neck. The external carotid artery supplies blood to the 
organs of the head, while the internal carotid one supplies blood 
to the brain and partially the outer tissues of the skull. There are 
numerous anastomoses between the branches of both external and 
internal, carotid arteries. These anastomoses allow carrying out 
collateral blood supply in case of occlusion of any branch.

The common carotid artery is usually divided into its terminal 
branches at the level of the upper edge of the thyroid cartilage, 
which corresponds to the body of the C4 vertebra into internal and 
external branches [3,4]. The level of bifurcation of the common 
carotid artery can vary from the C1 to the T2 [5,6,7]. The internal 
carotid artery usually has a rectilinear ascending course on the 
neck and is located posterior and lateral to the pharyngeal wall 
and goes toward the base of skull. There are two types of ascending 
pathway of internal carotid: typical rectilinear course, and atypical 
variations of course: cowling, C- and S-shaped tortuosity, kinking, 
elongations, and kinks [8]. Tortuosity can be of various degrees, the 
most extreme is the pharyngeal transposition [3]. Tortuosity, kinks, 
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and twisting can lead to the expansion of parapharyngeal tissues 
and compression of the posterior part of the pharyngeal wall when 
the artery is in the submucosal position [3,9]. Clinically, this can be 
visualized as an elevation on the posterior wall of the pharynx.

A review of the literature pointed to various causes of the 
atypical position of the internal carotid artery. Abnormal tortuosity 
may develop due to the elongation of the artery, which causes 
bends or even loops formation. Excessive length of the internal 
carotid artery develops usually during the intrauterine period, 
so, the tortuosity of the artery is most often congenital. It can be 
assumed that incomplete straightening and remnant of embryonic 
curvature may lead to the presence of a atypical course of the 
internal carotid artery, including in the pharyngeal space, after 
the birth [8,10]. Abnormal tortuosity may be associated with 
age-related changes and lead to increased kinks in fibromuscular 
dysplasia, atherosclerosis, and cardiovascular pathology [1,9,11]. 
Elongation of the internal carotid artery can also develop because 
of advanced hypertension, when constantly high blood pressure 
causes the changes in the artery wall. Such tortuosity rarely affects 
cerebral hemodynamics and is more often a phenomenon that is 
accidentally found during the ultrasound of the main arteries [12].

In most cases, the retropharyngeal location of the internal 
carotid artery is an accidental finding and is asymptomatic [2,9]. 
Usually, the artery locating in the retropharyngeal space has a 
convexity which faces medially [11,12]. Also, it can be both unilateral 
and bilateral [13,14]. The aim of the research is to study and analyze 
a clinical case of bilateral C-shaped medial tortuosity of the internal 
carotid arteries and their location in the retropharyngeal space.

Case presentation

We have observed a 40-year-old woman, who underwent 
multispiral computed tomography (MSCT) of the head and neck 
vessels at the Grodno University Clinic (Belarus). It was found a 
bilateral C-shaped medial tortuosity of the internal carotid arteries 
on both sides and their position in the retropharyngeal space. The 
branches of the aortic arch were arised as usual – brachiocephalic 
trunk, left common carotid and left subclavian artery. The 
brachiocephalic trunk was divided at the level of middle of body of 
the T2 vertebra into two: right subclavian artery and right common 
carotid. The outer diameter of the right common carotid was 6.62 
mm. The outer diameter of the left common carotid artery at the 
level of its arising from the arch of aorta (middle of body of the T3 
vertebra) was 7.06 mm. The relation of the common carotid artery 
to the internal jugular vein on both sides was the same: the artery 
was dorsomedial to the vein.

Both common carotid arteries were located on the same 
distance from the midline of neck, and they had a rectilinear 
course. The length of the left common carotid artery was longer 
(10.89 mm) than the right one (7.05 mm). The outer diameter of 
the right and left common carotid arteries below the level of their 
bifurcation was almost same (6.68 mm and 6.62 mm, respectively). 
The bifurcation of the right common carotid artery was at the level 
of the upper edge of the body of the C5 vertebra, while the left one 

– at the level of the lower edge of the body of the C4 vertebra. The 
jugular veins and internal carotid arteries were in the frontal plane, 
the vein was medial to artery. The right common carotid artery 
bifurcates with an angle of 32°, the left artery – 35°. 

The outer diameter of the right external and internal carotid 
arteries was 4.5 and 7.8 mm, respectively. 

The outer diameter of the left external and internal carotid 
arteries was 4.8 and 8.3 mm, respectively.

The internal carotid artery occupied a dorsomedial position in 
relation to the external carotid. At the level of middle of the body of 
С3 vertebra, the right internal carotid artery sharply bends medially 
in the frontal plane and enters the retropharyngeal space. The bend 
is located 3.5 mm to the right of the midline and lies just behind the 
posterior wall of the pharynx. The concavity of bend is opened to 
the lateral side and is 117°, so it is not hemodynamically significant. 

At the level of the lower edge of the body of the C2 vertebra, 
the left internal carotid artery also bends medially and adheres 
to the posterior wall of the pharynx. The angle of concavity is 
opened laterally and is 105° that has no clinical and hemodynamic 
significance.

Conclusion

Retropharyngeal position of the internal carotid artery 
may be associated with a higher risk of bleeding and mortality 
during endotracheal intubation, various surgical manipulations, 
like drainage of the retropharyngeal abscess, biopsy in the area 
of posterior pharyngeal wall close to the vessels of neck. The 
possibility of the medial bending of internal carotid artery must 
be taken into mind during mentioned surgical interventions on 
the neck. Despite the rare occurrence of this vascular anomaly, it is 
important to keep in mind the variability of a course of neck vessels 
when planning surgical operations in the retropharyngeal region, 
since their damage can often be fatal.
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