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Case report

Low bifurcation of the common carotid arteries: an
anatomical and radiological study

M_.A. Bakheit’ and FM. Al Gahatani?

Introduction

The common carotid artery (CCA)
usually bifurcates at the level of the
upper border of the thyroid cartilage
(C3-4 cervical vertebrae) or the body
of the hyoid bone (C3) [1]. Despite the
fact that bifurcation can occur at any
level in the neck, low level bifurcation
occurs far less frequently than at higher
levels [2,3]. The CCA is close to many
vital structures in the neck, including the
trachea, oesophagus, inferior thyroid
and vertebral arteries, and recurrent la-
ryngeal nerves. Injury to these structures
might be experienced during carotid
endarterectomy or in neurosurgical
approaches to the anterior aspect of
the neck, as in anterior discectomy of
the cervical vertebrae [4]. This case
demonstrates the level of bifurcation
of the CCA and its importance in neck

surgery.

A 57-year-old Asian man presented
to King Fahad Educational Hospital
in Al Khobar, Saudi Arabia in April
2010 complaining of dizziness and
sleep disturbance for 2 years. He
presented initially to the Neurol-
ogy Clinic and was then referred to

the Radiology Department for further
investigations. The patient underwent
carotid angiography (Figures 1 and 2).
The left CCA was only 2-3 cm long.
It divided at the level of the C7-T'1

Figure 1 Angiography of the common
carotid artery (low magnification x300)
BCT: brachiocephalic artery; LCCA:

left common carotid artery; LSA: left
subclavian artery; RCCA: right common
carotid artery

vertebrae into the external carotid ar-
tery (ECA) and internal carotid artery
(ICA). The left ECA and ICA looked
smaller than those on the right side. The
right CCA showed a marked stricture in
the middle region and a well marked ca-
rotid sinus. The right ICA was tortuous.

Discussion

The stricture of the right CCA and tor-
tuous right ICA and/or the smaller left
ECA and ICA may have precipitated

the dizziness in our patient.

Figure 2 Angiography of the common
carotid artery (high magnification)
BCA: brachiocephalic artery; LCA:
left common carotid artery; LICA:

left internal carotid artery; LVA: left
vertebral artery; RCCA: right common
carotid artery; RICA: right internal
carotid artery

The level of bifurcation of the CCA
has been found to vary considerably
in different countries (Table 1). In a
study of 67 CCAs in 36 New Zealand
cadavers [2], 27 (40%) showed bifur-
cation at the body of the hyoid bone
(C3),26 (39%) at the superior border
of the thyroid cartilage (C3-4), 10
(15%) at the tip of the greater horn of
the hyoid bone (C2), and four (6%) at
the body of the thyroid cartilage (C5).
In 15 of 36 cadavers (48%) the level
of bifurcation of the CCA was asym-
metrical between the left and right side.
In a study of 80 adult Kenyan cadavers,
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Table 1 Level of bifurcation of the common carotid artery in different nationalities
Nationality Level of bifurcation

Low bifurcation

High bifurcation

$228

New Zealander (n = 36) [2]
Kenyan (n=80) [3]
Japanese (n=80) [7]

C4

%
40.0 39.0
38.8 22.5
57.5 0

% %
15.0 6.0
254 13.3
31.2 1.3

38.8% showed bifurcation at C3,22.5%
at C4, and 25.4% at higher levels [3].
CCA bifurcations were quite variable
in Japanese studies. Hayashi et al. (5]
reported that bifurcation was around
the inferior part of the body of C3. Lo
et al. [2] described CCA bifurcation
in relation to the thyroid cartilage and
hyoid bone. They found bifurcation at
the level of the body of the hyoid bone
in 40% of cases, and the level of the
bifurcation was asymmetrical between
the left and right sides. Inamasu and

associates showed individual variation
regarding CCA bifurcation [6]. Ito and
associates reported a high level of CCA
bifurcation in 25 (31.2%) patients,
standard bifurcation in 46 (57.5%),
and low bifurcation in nine (11.3%)
[7].

In the present case, the patient was
Asian, so the level of bifurcation of the
CCAwasexpectedtobeat C3—C4,simi-
larto thatin Japanese patients. However,
it occurred at the level of C7—T'1, which
is lower than the usual Asian pattern.

Low bifurcations at CS and C6 and tho-
racic bifurcations have been reported
by some authors [4,89]. The CCA may
be trifurcated [10] or it might be absent
[11,12]. Low bifurcation of the CCA
at C7-T1, as in the present case, might
be accompanied by other carotid artery
anomalies. It might cause injury to the
lung cupola, lymphatic ducts or blood
vessels at the root of the lungs, or the
stellate ganglion during anterior neck
surgery.
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