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Abstract
The carotid artery is a major artery that supplies the head and neck region. Its internal carotid branch supplies the brain
directly and serves as a major vessel of interest to neurosurgeons, while the external carotid branch mainly supplies
structures in the neck, scalp and face.
Whereas, diseases like atherosclerosis and aneurysm of the extracranial or intracranial parts respectively appear to
affect the wall, they also have significant effect on luminal diameter and subsequent blood flow to the end organs like
the brain.
The aim of this review is to remind us of the importance of the anatomical knowledge of the vessel in clinical practice.
Articles from google data base and standard texts of recent publication were reviewed. The physicians and surgeons
managing patients with related conditions of the carotid artery and its branches will benefit from this review.
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INTRODUCTION
Supply of oxygenated blood to the head and neck
region of the body is majorly by the carotid artery1
which also serves as major gateway for interventions
relating to intracranial vasculature. 2 The vertebral
artery via the basilar artery joins the branches of the
internal carotid artery in the cranium to form the circle
of Willis.3,4 Despite the autoregulation, cerebral blood
flow or perfusion pressure still depend partly on the
size and capacity of the internal carotid artery and its
branches.4,5 This is in addition to cardiac output, blood
pressure and cardiovascular status despite the clinical
state of the individual.6,7 Interestingly, the carotid
artery is also known to suffer several structural and
functional disease conditions, that affect its capacity to
supply blood for the effectual perfusion of the brain. 8
AIM
The aim of this article is to appraise the anatomy of the
carotid artery and the importance of its knowledge in

clinical practice with regards to radiology, vascular and
neurological surgery.
MATERIALS AND METHODS
Review of articles by Woldeyes, Noh & Kang,
Choudhry et al, Spasojević et al, Tolezani et al,
Onaizah et al, Al-Rafiah et al, Koskinen et al, McKenna
et al, Saba et al, Manterola et al, Yazici, Krejza et al,
Eigenbrodt et al, Tahmasebpour et al and others on
google scholar and recently published standard texts on
anatomy of the carotid artery.
GROSS ANATOMY
On either side of the neck, the common and internal
carotid arteries are found within the carotid sheath of
the deep cervical fascia, accompanied by the internal
jugular vein laterally and the vagus nerve
posteriorly.9,10 See Figures 1, 2 & 3. The right common
carotid is shorter and has only a cervical part, whereas
the left common carotid artery is longer with cervical
and thoracic parts, as the former originates from the
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brachiocephalic trunk behind the left sternoclavicular
joint, whereas, the latter comes directly from the arch
of the aorta in the superior mediastinum.
In the middle and upper neck, the arteries are separated
by the trachea in the lower neck and thyroid gland,
larynx and pharynx.11 All major arteries arise from the
aortic arch as a rule. In the classical presentation, which
is about 70%), there are usually three (3) vessels: the
brachiocephalic trunk on the right, the left common
carotid and left subclavian artery on the left. However,
there are noted several variations to this classical
presentation, one of which is when the brachiocephalic
trunk and left common carotid share common origin
(up to 13% generally), which are more common among
blacks (25%), which investigators must know. In
addition to that, even the level of bifurcation of the
common carotid has variations other than the classical
point of C3-4 within the carotid triangle. 10,11,12 An easy
way of remembering it is “bi4cation at C-4”.

Branches of the internal and external carotid
arteries
The external carotid artery gives eight branches in the
cervical region to supply organs and body parts in the
neck, face and scalp. The branches are superior thyroid,
ascending pharyngeal, lingual, facial, occipital,
posterior auricular, superficial temporal and maxillary
arteries.9,13,14 The internal carotid artery does not give
any branch in the cervical region until it enters the
cranium.
In neurosurgical practice, the internal carotid artery is
divided into seven segments, namely the cervical,
petrous, lacerum, cavernous, clinoid, ophthalmic and
communicating segments according to the intracranial
course of the artery. The artery, after giving several
branches intracranially, ends as the anterior cerebral
and middle cerebral arteries.14 The internal carotid
artery also gives major contribution in the formation
Circle of Willis, an arterial anastomosis that supplies
blood to the brain.14,4

Surface Markings
Common carotid artery: This is represented by a
vertical line extending from the sternoclavicular joint
to a level at the upper border of the thyroid cartilage,
where it is expected to bifurcate. The carotid pulse can
be felt by pressing against the anterior tubercle of the
transverse process of C6 vertebra medially between the
trachea and lower larynx medially or laterally on the
sternocleidomastoid muscle at the same level (carotid
tubercle of Chassaignac).9
External carotid artery: This is represented by a vertical
line extending from the common carotid artery
bifurcation (mostly at C-4 level) moving up behind the
angle of the mandible to a point immediately in front of
the tragus of the ear.9
Internal carotid artery: In the cervical region along a
line from the common carotid artery bifurcation to the
head of the mandible. 9

Figure 1: The great arteries in the adult. Source:
Longman’s Medical Embryology: Cardiovascular
System. 9th ed.15

This knowledge is important to avoid complications
when siting central venous lines via the jugular vein,
which adjacent to the common carotid artery in the root
of the neck, as some clinicians have had terrible
experiences following inadvertent cannulation of the
carotid artery.
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Key: Left ICA viewed from the left side.
Abbreviations: ACA = anterior cerebral artery; AChA
= anterior choroidal artery; CCA =common carotid
artery; ECA = external carotid artery; IHA = inferior
hypophyseal artery; MCA= middle cerebral artery; Pcomm= posterior communicating artery; SHA =
superior hypophyseal artery

Figure 2: Common carotid artery and internal and
external carotid arteries. Source: Skandalakis Surgical
Anatomy. 16

RADIOLOGIC
EVALUATION
OF
THE
CAROTID ARTERY
The carotid artery like other arteries of the body have
been studied using several radiological methods. These
methods afford the clinician a picture of the status of
the vessel of interest of the particular patient. 17 The
radiological modalities for the carotid artery can be
conventional angiography, CT angiography or MR
angiography. One report cited MRI as a reliable noninvasive and cost-worthy modality for assessing and
monitoring carotid artery over ultrasonography with
respect to arterial stenosis.18
Another report has cited CT angiography as the most
used for the evaluation of arterial stenosis, as it portrays
the whole vascular tree of interest. 19 However,
measurement of pulse wave velocity, intima-media
thickness and real-time assessment of luminal diameter
is more feasible with ultrasonography. Sonographic
pulse wave velocity of arteries is said to be
reproducible and reliable thereby making it the gold
standard for assessing arterial wall stiffness, which
alongside intima-media thickness and luminal diameter
can be used to predict risk of cardiovascular events and
prognosticate cerebrovascular disease in patients. 7,20

Figure.3: Segments of the internal carotid artery.
Source: Handbook of Neurosurgery. 9th ed.14

Ultrasonography of carotid artery has gained wide and
popular recognition among surgeons and physicians
alike because of its accessibility, affordability and
reliability in clinical practice. A study comparing
sonographic study of the carotid artery with
angiography discovered a reasonable number of
discrepancies in evaluation of stenosis, using the
angiography as the gold standard for judgement. The
angiography was better in diagnosing stenosis
generally. However, the colour Doppler image revealed
the degree of stenosis of the artery better. 21 CT
angiography has been used to assess bifurcation angles
of carotid artery and related same to stroke in one
study.22 Although, the angiographic studies have some
advantages (like studying entire vascular tree for
luminal stenosis, aneurysms, etc.) but it cannot measure
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arterial wall thickness or real-time luminal diameter,
when the ultrasound scan can measure both the arterial
lumen diameter and wall thickness.23

brain and in the same vein, can be influenced by body
size, neck size, sex, and certain clinical and laboratory
parameters.32

Ultrasound of carotid artery
Ultrasound has a wide and acceptable usage. And
common indications for the use of ultrasound scan in
examining extracranial carotid and vertebral arteries in
clinical practice include but are not limited to
evaluation of patients with stroke or suspected to be at
risk, preoperative evaluation of patients going for
vascular procedures, patients with syncopal
syndromes, intraoperative monitoring of patients
undergoing vascular surgery, patients with pulsating
neck masses, patients with neck trauma, follow up of
patients with proven carotid disease, etc.24
Neurosurgeons, vascular surgeons and neurovascular
radiologists have often relied on the findings of the
carotid ultrasound scans to make diagnoses and follow
up patients post-operatively.25

The luminal diameter and intima-media thickness can
also be used to predict the risk of cerebrovascular
events in patients.30,27,23,33 There is a direct relation of
atherosclerosis of the carotid artery with stroke. 34 It has
been established that these associations can further be
influenced by ethnicity or race.19 From embryological
point of view, vessels have wide range of variations,
and the carotid artery is one with several known
variations.12,10

The procedure is carried out by radiologists, vascular
scientists and medical physicists alike.26 Duplex scan
has remained the preferred method of investigation to
some clinicians because it is the cheapest, most
affordable and available diagnostic modality that
provides real-time data of the carotid artery,27 as well
as being highly sensitive, specific and accurate in
detecting carotid artery lesions.27 It is also reliable and
valid mode of investigation for the carotid artery
because it is reproducible under experienced hands. 23 It
gives room for easy study and follow up, because it
does not require special preparations unlike
angiographies.28 It can also be mobile making it easy
for bedside studies and diagnosis for patients that
cannot ambulated.29 More importantly, it is a noninvasive mode of investigation making it a more
preferable choice to angiographies. 30 And that is why
ultrasound is the primary recommended investigative
modality for the extracranial carotid artery in clinical
practice.
PATHOLOGIES OF THE CAROTID ARTERY
Diseases of the carotid artery include but are not limited
to atherosclerosis, luminal stenosis, wall stiffness affect
its effective diameter, elasticity, and the velocity and
volume of blood supplied to the brain1. Studies have
shown that carotid artery lumen diameter, wall
thickness (intima-media thickness) can impact on
blood flow velocity and perfusion pressure to the

It is also an established clinical fact that patients with
severe carotid artery stenosis discovered on ultrasound
scan may require endarterectomy to remove
atherosclerotic plagues to increase luminal diameter for
improved blood flow and supply to the brain. 25 This is
because of the risk of total arterial occlusion or the
attendant
cerebrovascular
events
like
8,35
thromboembolism and stroke in such patients.
Vascular aneurysms are potentially life-threatening
conditions, especially when they rupture. Vascular
aneurysms of the anterior circulation of the brain,
which occur in branches of the internal carotid artery
are very common in neurosurgical practice. All these
and other vascular diseases affect the carotid artery,
especially with advancing age, thereby making it an
organ of significant clinical importance.36,37
The clinical evaluation of the anatomy of the carotid
artery is also important in preparation for vascular or
neurovascular interventions like endarterectomy,
stenting, aneurysmal clipping,38 as the carotid artery is
the major gateway for such major intracranial
neurovascular
interventions.2
Therefore,
the
knowledge of its anatomy is crucial for the procedure.
CONCLUSION
The carotid artery serving as a major blood supply to
the brain plays vital role in the cerebral perfusion and
metabolism in the head and neck region. Because
diseases of the vessel and its branches could manifest
as either life modifying or life-threatening conditions,
it is a vessel of interest to clinicians, both physicians
and surgeons alike. Therefore, knowledge of its
anatomy is crucial in clinical practice in the related
specialties.
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