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Case Report

BILATERAL VARIATION IN THE CAROTID ARTERIAL SYSTEM: A CASE
REPORT
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Introduction: Common carotid artery is the most important arterial system which supplies the structures of head
and neck region. Variations have been documented with respect to the course, branching and distribution of
common carotid artery. Variations in the branching pattern of external carotid artery are also commonly
documented. The branches of external carotid artery are important landmarks for adequate exposure and
appropriate placement of cross clamps on the carotid artery. It is important for plastic surgeons in order to
avoid iatrogenic injuries and create a blood less surgical field.
Materials and Methods: During the routine dissection of head and neck region of a 50 year old, male embalmed
cadaver in the Department of Anatomy, Ramaiah Medical College during the year 2015-16, a variation in the
position and branching pattern of external carotid artery was noted bilaterally. All the variations were documented
and digitally photographed.
Observation: External carotid artery was anterolateralto internal carotid artery in the lower part of the carotid
triangle on both right & left sides.  On the right side, superior thyroid artery was arising from common carotid
artery. On left side, Superior thyroid artery, ascending pharyngeal artery and the lingual artery were arising from
common carotid artery proximal to its bifurcation.
Conclusion: A thorough knowledge of  variations in carotid arterial system are very much important to surgeons
during ligation of the blood vessels at the time of surgeries  involving the head and neck region to prevent
iatrogenic complications. Knowledge of these variations is also important for radiologist for interpretation of
angiograms.
KEY WORDS: Common carotid artery, external carotid artery, carotid bifurcation, superior thyroid artery, lingual
artery.
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the head and neck region is the carotid arterial
system. On the right side, it is a branch ofThe most important arterial system supplying
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brachiocephalic trunk and on the left side, it is
a branch of arch of aorta. Each common carotid
artery extends upwards and laterally from the
steno-clavicular   joint to the upper border of
the lamina of the thyroid cartilage where it
divides into internal carotid artery and external
carotid artery. Internal carotid artery is situated
posterolaterally and external carotid artery
anteromedially in the carotid triangle. There are
no branches from internal carotid artery and the
common carotid artery in the neck, but external
carotid artery will give rise to eight branches:
which are Ascending Pharyngeal artery, Supe-
rior thyroid artery, Lingual Artery, Facial artery,
Occipital artery, Posterior auricular artery, Su-
perficial temporal artery and Maxillary artery [1].
The variations which are most commonly found
with respect to the common carotid arteries will
be a variation in the level of bifurcation and in
the branching pattern. These variations are im-
portant for plastic surgeons to get a bloodless
field and to avoid iatrogenic injuries during the
reconstructive surgeries of head & neck region
and also in cervical lymphadenectomy [2,3].It is
of significance to the radiologists in the inter-
pretation of angiograms of head and neck
region.The knowledge of the branching pattern
of external carotid artery forms the basis for the
proper placement of cross clamps on the carotid
artery [4]

MATERIALS AND METHODS

During the routine dissection of head and neck
region of a 50 year old, male embalmed cadaver
in the Department of Anatomy, Ramaiah
Medical College during the year 2015-16, a
variation in the position and branching pattern
of external carotid artery was noted bilaterally.
All the variations were documented and digitally
photographed.

OBSERVATION

External carotid artery was anterolateral to
internal carotid artery in the lower part of the
carotid triangle on both right & left sides.
On the right side, superior thyroid artery was
arising from common carotid artery.
On left side, superior thyroid artery, ascending
pharyngeal artery and the lingual artery were
arising from common carotid artery proximal to

its bifurcation.
Fig. 1: On right side, external carotid artery (ECA) was
anterolateral to internal carotid artery (ICA).  Superior
thyroid artery (STA) was arising from common carotid
artery(CCA). Red asterix indicates the bifurcation of CCA.

Fig. 2:  On left side, external carotid artery (ECA) was
anterolateral to internal carotid artery (ICA).  Superior
thyroid artery (STA), Ascending pharyngeal artery (APA)
and Lingual artery (LA) was arising from common carotid
artery(CCA).Red asterix indicates the bifurcation of CCA.

In the present case report, it has been noted
that the external carotid artery was anterolat-
eral to internal carotid artery bilaterally.  The
anterolateral position of external carotid artery
was first reported by the anatomist Hyrtl in 1841.
The anterolateral position of external carotid
artery and a high bifurcation of common carotid
artery can be the causative factor for hypoglos-
sal nerve palsy [5].
The variation in the positioning of external
carotid artery reported in various studies has
been tabulated in Table 1.

DISCUSSION
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Table 1: Previous studies reporting the lateral position
of external carotid artery (ECA).

Authors Studies of lateral 
position of ECA

Prendens et al [6] 5.30%
Bussaka et al [7] 4.30%
S.B.Rao [8] A case report
Sujatha Manupathi [5] A case report

The awareness of variation in the position of
the external carotid artery is important in the
correct interpretation of intravenous digital
subtraction angiography and Doppler scanning
images. The ligation of external carotid artery
is done during bleeding from terminal branches
of external carotid artery& a faulty ligation of
internal carotid artery instead of external carotid
artery can give rise to serious complications like
hemiparesis [2, 9].
Carotid arteries develop from the third aortic
arch and dorsal aorta. The common carotid
artery develops from ventral part of third aortic
arch and the elongation of aortic sac. External
carotid artery appears as a new vessel and
grows cranially from the aortic sac close to the
ventral end of third arch artery. The internal
carotid artery develops from third arch artery and
dorsal aortae cranial to ductus caroticus [1].
During the eight week of development, the
internal carotid artery course straightens out
with the descent of dorsal aortic root into the
thoracic cavity. Failure of straightening of the
carotid vessels will lead to the persistence of
embryonic angulations giving rise to a congeni-
tally tortuous internal carotid artery [9].The
medial or lateral external carotid artery migra-
tion during development is probably responsible
for the variation in positioning of external
carotid artery[8].
The common carotid artery occasionally gives
rise to vertebral, superior laryngeal, ascending
pharyngeal, inferior thyroid or occipital arteries
[10]. In the present case report, the superior
thyroid artery was arising from common carotid
artery bilaterally; ascending pharyngeal & lin-
gual from common carotid artery unilaterally
from left side.
The superior thyroid artery originates in 36%
from external carotid artery, 18% from common
carotid arteryand36 % from bifurcation [10].

The variations in the origin of superior thyroid
artery, ascending pharyngeal artery &lingual
artery from common carotid artery has been
reported in Table 2, 3 & 4 respectively.
Table 2: Origin of superior thyroid artery(STA) from
common carotid artery (CCA) in various studies.

Author STA FROM CCA
Banna-1990 [11] 10%
Lucev-2000 [12] 47.50%
Takkallapallianitha et al-2011[13] 21%
Abhijeeth joshi-2014[14] 1.51%
Shivaleela-2016 [15] 2.38%
Manjunath-2016[16] 16.66%
Sung you won [17] 70%

Table 3: Origin of ascending pharyngeal artery (APA) from
common carotid artery (CCA) in various studies.

Author APA ARISING FROM CCA
Czerwinski [18] 2%
Bergman [10] 7%
Surekha D Jadhav[19] Case report
Ramesh Rao [3] Case report

Table 4: Origin of lingual artery from common carotid
artery (CCA) in various studies.

Author Lingual artery from CCA

Surekha D Jadhav [19] Case report
Ramesh Rao [3] Case report

A thorough knowledge of the anatomy and the
variations of the superior thyroid artery, lingual
artery & ascending pharyngeal is an important
prerequisite to avoid injuries during the thyroid
gland surgeries, cricothyroidotomy, extraoral
ligation of lingual artery, radical neck dissection,
carotid catheterization, reconstruction of aneu-
rysm & carotid endarterectomy [16,17].

CONCLUSION

The knowledge of variations in the position and
branching pattern of external carotid artery is
of importance in specific vascular diagnostic
imaging techniques  like contrast radiography,
duplex ultrasonography and magnetic resonance
imaging to avoid misinterpretation. The aware-
ness of these vascular variations is important
before planning any surgeries in the cervical
region to prevent postoperative complications.
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