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Case Report

A cadaveric study on variation in branching pattern of common carotid artery
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Abstract:

Carotid arterial system are vessels of head and neck region.
Comprehensive understanding on its branching configura-
tion is of considerable importance to avoid accidental injury
during surgical interventions. Common carotid artery (CCA)
usually bifurcates into external carotid artery (ECA) and in-
ternal carotid artery (ICA) at level of upper border of thyroid
cartilage. Normally ECA lies anteromedial to ICA at its com-
mencement and provides branches, but ICA does not provide
any branches in neck. In this case, right CCA bifurcated above
cricoid cartilage and divided into two branches of equal di-
ameter in amiddle-aged female cadaver. Medial one does not
provide any branch and it appeared pale. It continued upward,
entered carotid canal and it was confirmed as ICA. The ECA
was found lateral to right ICA both in its origin and course.
ECA provided lingual, facial and occipital branches. Superior
thyroid artery was not identified, and it might be accidently
damaged during dissection. It was noticed ECA was a content
of carotid sheath. Vagus nerve first found between 1JV and
CCA and subsequently located between IJV and ECA. Third
aortic arch contributed to development of CCA, leading part
of ICA and entire part of ECA. Remaining part of ICA was
developed from cranial portion of dorsal aorta. Therefore,
any embryological deficiency in third aortic arch, dorsal aorta
or changes inside of origin of ECA may lead to alteration in
position of these vessels. Understanding vascular anatomy of
neck is vital in precise interpretation of radiological images

and neck surgeries.
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Introduction

Being the main nourishing arteries of the head and neck
region, carotid arteries have distinct clinical significance.
Carotid arteries require safety from accidental iatrogenic

damage during surgical interventions, radiological assess-
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ments and other invasive actions. Therefore, a comprehensive
understanding on branching configuration of carotid arteries
is of considerable importance in surgeries and other invasive

techniques involved in the head and neck region.

The common carotid artery (CCA) usually bifurcates into
external carotid artery (ECA) and internal carotid artery
(ICA) at the level of upper border of thyroid cartilage (1).
Normally the ECA lies anteromedial to the ICA at its com-
mencement in the cervical region (2). The ECA passes under
the submandibular and parotid gland and terminates as the
maxillary and superficial temporal artery inside the substance
ofthe parotid gland. The ECA provides the superior thyroid,
ascending pharyngeal, lingual, facial and occipital arteries in
the carotid triangle of the cervical region. Posterior auricular
artery origins just above the carotid triangle. The ECA is the
artery for the neck and the face region (3). The ICA is the
artery for brain tissues and usually it does not provide any
branches in the neck. The ICA is the frequent place for steno-
sis, atherosclerosis and aneurysm in the older population (4).
Proper identification of the internal, external carotid arteries
and knowing their course and distribution is of utmost vital

importance for any surgeon operating in the neck region.

In the previous documented literatures, dissimilarities in the
vascular composition of the neck especially carotid triangle
have been reported. We report a variation in the branching pat-

tern of CCA, which was identified in a cadaveric dissection.
Case report:

In this case report, it was noticed that CCA bifurcated above
the cricoid cartilage. It divided into two branches of equal
diameter in which the medial one does not provide any
branch in the neck and it appeared pale and continue upward
and entered into the carotid canal and it is confirmed as the
ICA (Fig 1). The lateral branch was identified as the ECA
and it provides the branches: the lingual, facial and occipital
arteries. (Fig 2). The superior thyroid artery was not identified
and it might be accidently damaged or injured during routine

undergraduate dissection.
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It was noticed the ECA was a content of the carotid sheath.
The vagus nerve first found between the 1JV and CCA and
subsequently it located between the IJV and ECA (Fig 1).
Thus it was concluded the positional changes in the two ter-
minal branches of CCA (reversed position of ICAand ECA).

Fig 1 Right side anterior view of the neck
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1 & 2 - Tracheal rings, 3 - Anterior arch of cricoid cartilage,
4- CCA, 5-ECA, 6 - ICA,7- Vagus nerve, 8 - 1JV, 9 - Thy-
roid tissue

Fig -2 showing the branches of the right external carotid

artery

1-ECA, 2-ICA, a- Lingual artery, b-Facial artery, c-Occipital
artery, d-Tendon of the posterior belly of digastric muscle,

e-Hypoglossal nerve
Discussion:

In this case, we observed the lateral origin and lateral position
of ECAinrelationto ICA. The ECAnormally developed as a
sprout from third aortic arch, mostly medial to ICA (5). The
ICA developed from two different sources. The third aortic
arch formed the leading part of ICA but the residual part of
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the ICA was developed from the cranial portion of dorsal
aorta (5).

Thus third aortic arch gives to the formation of the CCA,
main part of ICA and the entire part of ECA. Therefore, any
embryological modification in the third aortic arch, dorsal
aorta or changes in the side of origin of ECA bud might lead
to the alteration in the position of the ECA and ICA. In normal
organization, the ECA initially located medial to the ICA at
its origin level and later high up in the cervical region, the
ECA appears to pass backward to ICA (6, 7).

Ifthe ECA located lateral to ICA at its origin level generally
at the bifurcation point of CCA can be infrequently transact-
ed during carotid endarterectomy (7). It was not unusual in
the differences in the branching design of the aortic arches
(8). Most of them were not related with any symptom and
generally found as a secondary discovery during the usual

investigative procedures (8).

A previous study out of 52 cadaver specimen, noted that
63.5% aortic arches presented traditional branching pattern
and the residual showed dissimilarity in the pattern of its
branches (9). Another study reported a similar case and they
stated that the occurrence of the reversed position of ICA
and ECA in adults were more normally seen on the right side
than the left one (10). Ito H et al., (2006) also mentioned
about the reversed position of these vessel in the literature.
It was noticed 6.3% of cases with reversed position of ICA
and ECA and it was also observed in all reversed cases, the
superior thyroid, lingual and facial arteries arose from the
posterior aspect of ECA and later those branches ran forward
superficial to ICA (11).

In this study, we noticed the bifurcation of CCA above the
cricoid cartilage. Normally CCA bifurcates into ECA and
ICA at the superior border of thyroid cartilage. The thyroid
cartilage is situated at the C4 and C5 level, aids as a notice-
able anatomical landmark for surgical procedures (12). The
bifurcation of CCA can occur as high at the level of hyoid
bone or even at the level of styloid process, or low at the

cricoid cartilage (13).

Bifurcation point of CCA represents the embryological bud-
ding point of the ECA from the CCA. Usually there is a pair
of'third aortic arches and dorsal aorta on both left and right of
early embryo. Later in the embryonic life dorsal aorta fuses
below the level of aortic arches. Since arterial system more
predominant on the left and venous system dominant on the
right side of the developing embryo the remaining part of the
right dorsal aorta which was below the fourth aortic arch later

-33-



degenerates. The left dorsal aorta simply continues with the
left side arch of aorta as the descending aorta. Right dorsal
aorta also contributes to certain parts of the right subclavian
artery. Thus, the Anatomical variation in the right subclavi-
an artery must be looked for to check any variation of the
right dorsal aorta. Behzad Saberi (2020) described specific
differences in the morphology of ICA, and it might undergo
variations during the embryological development (14). The
ICA normally passes straight in the neck and some of its

variations are kinking, coiling and tortuosity (15).
Conclusion:

The variant anatomy of the arterial vessels is of profound
surgical relevance. Uncommon course of these vessels in
unanticipated condition could lead to the unintentional injury
to these structures and added complications. Understanding
the vascular anatomy of the neck is also vital in precise in-

terpretation of radiological images.
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