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 Summary
 Background: Trifurcation of the common carotid artery is an unusual variation.

 Case Report: We report a case of left common carotid artery trifurcation in a 74-year-old man. The left common 
carotid artery divided into the internal carotid, external carotid and facial arteries. Herein, the 
anatomy of the carotid arteries and the Doppler sonography and CT angiography findings of the left 
common carotid artery trifurcation were described with images.

 Concluisons: The variations of the carotid arteries should be known to avoid and reduce the complications 
during the invasive procedures.
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Background

Common carotid artery trifurcation is a rare anatomic 
variation of the terminal portion of the common carotid 
artery. Normally common carotid arteries bifurcate into 
an internal carotid artery and an external carotid artery 
at the level of fourth cervical vertebra or the upper border 
of the thyroid cartilage at the both sides [1–3]. From time 
to time, however, variations of the common carotid artery 
can be seen. In some cases the common carotid artery 
can terminate as the external and internal carotid arter-
ies and another artery, which is normally a branch of the 
external carotid artery or the subclavian artery. In some 
other cases high or low bifurcation of the common carot-
id artery can occur as another variation and even though 
it is very rare, the absence of common carotid artery also 
can be seen [1,4]. It is important to know the variations of 
the carotid arteries before applying invasive procedures to 
avoid complications [2,3]. We present a case with a trifur-
cation of the left common carotid artery, which terminates 
as the internal carotid artery, the external carotid artery 
and the facial artery.

Case Report

A 74-year-old man was admitted to the department of 
peripheral vascular surgery with a history of non-healing 
wounds of the left foot. The patient had hypertension for 

10 years, diabetes mellitus for 13 years and chronic renal 
disease for 1.5 years. Doppler ultrasonography (US) of the 
carotid arteries and digital subtraction angiography of the 
lower extremity arteries were performed for peripheral 
vascular disease as a preliminary diagnosis. The carotid 
artery Doppler US revealed thickening of the intima-media 
at both sides, bilateral non-stenotic soft plaques of the 
carotid bifurcations and the trifurcation of the left com-
mon carotid artery. For detailed examination of the carotid 
arteries, computed tomography (CT) angiography was per-
formed. The examination also showed non-stenotic soft 
plaques of the carotid arteries, trifurcation of the left com-
mon carotid artery and about 50–60% stenosis of the left 
vertebral artery. CT angiography demonstrated trifurca-
tion of the left common carotid artery at the level of supe-
rior margin of the fourth cervical vertebra and the inferior 
margin of the hyoid bone. The left common carotid artery 
terminated as the internal carotid artery, the external 
carotid artery and the facial artery (Figures 1–3). The right 
common carotid artery bifurcated into the internal and the 
external carotid arteries.

Discussion

Transformations of the embryonic aortic arc system can 
cause the variations of the common carotid arteries. These 
transformations may affect the origins, the courses and the 
bifurcation levels of the vessels [2]. Absence of the common 
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carotid artery, high or low bifurcation of the common 
carotid artery and the trifurcation of the common carotid 
artery can be seen as variations [1,4]. Normally the aortic 
arc divides into the brachiocephalic trunk, the left common 
carotid artery and the left subclavian artery. Then the bra-
chiocephalic trunk terminates as the right common carotid 
artery and the right sublavian artery. The common carot-
id arteries course in the carotid sheath with the internal 
jugular vein and vagus nerve. At the both sides the com-
mon carotid arteries bifurcate into the internal and exter-
nal carotid arteries at the level of fourth cervical vertebra. 
The external carotid artery supplies the arterial flow of the 
neck, face and base of skull. It gives six branches composed 
of the superior thyroid artery, ascending pharyngeal artery, 
lingual artery, facial artery, occipital artery and posterior 
auricular artery in the neck and terminates as the max-
illary and superficial temporal arteries [1]. The internal 
carotid artery does not give any branches in the neck. It 
ascends and enters the carotid canal in the skull and gives 
the branches that supply the brain. In some cases, the com-
mon carotid artery gives rise to third artery, which can be 
a branch of the external carotid artery or the subclavian 
artery and forms the trifurcation of the common carot-
id artery [2]. In our case the left common carotid artery 
divided into the internal carotid, external carotid and facial 

arteries, and we demonstrated this variation via Doppler 
US examination and CT angiography.

During the surgical excision of carotid body tumors, which 
neuroendocrine tumors originating from the paragangli-
onic cells of the carotid bifurcation, preservation of the 
neuronal and vascular structures is of importance. Demir 
et al. reported patients with bilateral carotid body tumors 
whom developed vagal nerve palsy after unilateral surgical 
excision. They pointed that the major morbidity associated 
with surgery in these patients is related to postoperative 
cranial nerve dysfunction [5]. In this point of view, to avoid 
predictable surgical morbidity, the variations in carotid 
artery vessel anatomy also should be kept in mind.

The variations not only in the carotid artery system, but 
also in many vessels in the human body should be remem-
bered. In a study by Sharma et al., congenital incomplete 
fusion of superior mesenteric artery (SMA) mimicking dis-
section was presented. In their case, while the initial CT 
revealed an abnormal appearance of the SMA as dissection, 
further investigation of the abdominal aortal and visceral 
arteries showed a congenital anatomical variant. They con-
cluded that understanding the embryological origin of the 
abdominal vasculature combining with radiological signs 

Figure 1.  Axial images of the CT angiography (A, B) show trifurcation of the left common carotid artery.

Figure 2.  The sonographic images show trifurcation of the left common carotid artery at same level with axial CT images (A, B).
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was important to distinguish variants from pathological 
findings [6]. As concomitant disorders or congenital ana-
tomical variations may increase the risks of the surgery 
performed, the patient should be informed about the inter-
ventional carotid artery procedures (e.g. stenting, endarter-
ectomy) and potential complications [7].

Conclusions

Because of the importance of the places where they sup-
ply blood, the variations of the carotid arteries should be 
known to avoid and reduce the complications during the 
invasive procedures.
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Figure 3.  Sagittal reformat (A), MIP image (B), and 3-D reformat 
image (C) of the CT angiography show the facial artery, 
the external carotid artery and the internal carotid artery 
arising from the common carotid artery.
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