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Low level termination of external carotid artery and its clinical
significance: A case report
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ABSTRACT

The external carotid arterial system is a complex vascular system providing nourishment to the territorial areas of the
head and neck. The branches of the external carotid artery are the key landmarks for adequate exposure and appropriate
placement of cross-clamps on the carotid arteries during carotid endarterectomy. Knowledge of anatomical variation of the
external carotid artery is important in head and neck surgeries. Variations in the branching pattern of the external carotid
artery are well known and documented. We report a rare case of low-level termination of the external carotid artery. It
terminated by dividing into maxillary and superficial temporal arteries deep into the posterior belly of the digastric muscle,
one inch below the angle of the mandible. The occipital and posterior auricular arteries arose from a common trunk given

off by the external carotid artery.
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Introduction

The external carotid artery (ECA) is the chief ar-
tery of the head and neck region. It arises from the com-
mon carotid artery, lateral to the upper border of thy-
roid cartilage and level with the disc between the third
and fourth cervical vertebra. From its origin it takes a
slightly curved course, passes upward and forward, and
then inclines backward to the space behind the neck
of the mandible; here it divides within the substance
of the parotid gland into the superficial temporal and
maxillary arteries [1]. During its course it gives five

other branches, namely the superior thyroid, lingual,

facial ascending pharyngeal, occipital, and posterior
auricular arteries. The maxillary artery has a course in
the infratemporal fossa, and nourishes the structures
of that region. The superficial temporal artery provides
blood supply to the lateral aspect of the scalp and face
[2]. The branches of the external carotid artery may
arise irregularly or be diminished or increased in num-
ber. Occasionally the branches close together from a
common point just above the origin of the artery from
the common carotid [3]. The branches of the external
carotid artery can vary in their origin and course. The

variations in the origin and course of facial, lingual, oc-
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cipital, and posterior auricular arteries have been well
documented [4-6].

Case Report

During the dissection classes for medical under-
graduates, we found a low-level termination of the right
external carotid artery. It was noted in a male cadaver
aged approximately 65 years. The right external carotid
artery took its origin at the level of the upper border
of the lamina of the thyroid cartilage and ascended up
in the carotid triangle. It terminated by dividing into
macxillary and superficial temporal arteries deep into
the posterior belly of the digastric muscle, one inch be-
low the angle of the mandible (Figures 1 and 2). Both
the terminal branches entered the parotid gland. The
superficial temporal artery ascended vertically in the
parotid gland, parallel to the posterior border of the ra-
mus of the mandible, and the maxillary artery coursed
obliquely in an upward direction medial to the ramus
of the mandible. The course and branching pattern of
the maxillary artery in relation to the lateral pterygoid
muscle was normal. The occipital and posterior auricu-
lar arteries arose from the external carotid artery as a
common trunk. The other branches of the ECA were
normal. The branches and level of branching of ECA
were normal on the left side.

Discussion

ECA is the chief artery of the head and neck region.
Many studies have reported variations in the branch-
ing pattern of the ECA: high and low bifurcation of
the common carotid artery. In the present case we re-
port a rare type of low-level bifurcation of the external
carotid artery. A variation similar to this could not be
found in the literature. A common occipital-auricular
trunk from ECA, dividing into the occipital and pos-
terior auricular arteries, was also observed. According
to Lapps et al., the occipital artery was found to arise
as a separate branch from ECA in 83% of the cases and
to share a common trunk with the posterior auricular
artery in 13.50% of the cases [4]. The study by Luzsa
revealed that 13.9% of the cases had a common trunk
with the posterior auricular artery and that 0.6% cas-
es had a common trunk with the superficial temporal
artery [S]. The origin of the posterior auricular artery
from the occipital artery has also been reported [6].

Knowledge of variations of ECA and its branches
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Figure 1. Dissection of the upper part of the right side of the neck
showing the low termination of the external carotid artery.

ECA: external carotid artery, AM: angle of the mandible; NM: neck of
the mandible, SCM: sternocleidomastoid, EJV: external jugular vein,
MA: maxillary artery, STA: superficial temporal artery.
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Figure 2. Closer view of the bifurcation of the external carotid artery.
PBD: posterior belly of digastric muscle.

and their recognition during diagnostic imaging is also
important for vascular surgical procedures in the re-
gion, such as carotid endoplasty for the treatment of
carotid stenosis [ 7,8]. The origin of the external carotid
artery was found to be variable in a significant number

of cases. In the study conducted by Lucev et al., they
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found a normal level of bifurcation of ECA in 50% of
the cases and a higher level in 37.50% of the cases [9].
Bregman et al. reported that the higher origin is of com-
mon incidence. The branches of ECA may arise irregu-
larly or be diminished or increased in number [3]. Ana-
tomical knowledge of the origin, course and branching
pattern of the external carotid artery would be useful
to surgeons when ligating vessels in the head and neck
region during surgery and to avoid unnecessary com-
plications during carotid endarterectomy [10]. The ori-
gin of maxillary and superficial temporal arteries from
the main trunk of the external carotid artery running
superficially to the stylohyoid and posterior belly of di-
gastric muscles has been reported [11].

The anterior branches of the ECA were found to
share a common trunk between them very frequently
[10]. Zumer et al. have conducted an extensive study
of bifurcation levels of the common carotid artery and
variations of branches of the ECA in human fetuses.
They found a linguofacial trunk in 20% of the cases, a
thyrolingual trunk in 2.5%, a thyrolinguofacial trunk in
2.5%, and an occipitoauricular trunk in 12.5% of the
cases [12]. Anu et al. have observed the level of bifur-
cation of the common carotid artery to vary from the
second cervical vertebra to the fourth cervical vertebra
[13]. A rare case was reported by Bryan et al. in which
the left common carotid artery was absent and the in-
ternal and external carotid arteries were arising directly
from the arch of the aorta [14]. A rare variation of ECA
which had two separate trunks that united behind the
condylar process of the mandible, whereby forming an
annulus from which the branches arose, has also been
reported [3]. The course of the maxillary artery in the
current case might result in its iatrogenic injuries in
maxillofacial surgeries because the artery ran obliquely,
medial to the mandible. The level of termination is not
at the expected level. Therefore, it may get injured in
parotid surgeries also.

Conclusions

Knowledge of the variation of origin and level of
bifurcation of ECA and its branching pattern may be
obligatory to avoid complications during various surgi-
cal procedures for surgeon and also for the radiologist
while evaluating radiographs. Noting this variation may

be beneficial for surgeons and radiologists.

Archives of Clinical and Experimental Surgery

10.

11.

12.

Conlflict of interest statement

The authors have no conflicts of interest to declare.
References

Standring S. Head and Neck. In: Standring S (ed.)
Gray’s Anatomy. Elsevier Churchill Livingstone,
Spain, 2008;444-S.

Datta AK. Essentials of human anatomy. Current
Books International, Kolkata, 2004;117-22.
Bergman RA, Thomson SA, Afifi AK, Saadeh FA.
Compendium of human anatomic variations. Car-
diovascular System. Urban and Schwarzenberg,
Baltimore, 1988:64.

Lappas DA, Kamberos SP, Gisakis IG, Takis CH,
Lykaki G. Anatomic study of the variations in the
origin of the branches of the external carotid artery.
Beta Medical Arts 2002;81:28-31.

Luzsa G. X-ray anatomy of vascular system. Butter-
worth and Co. Ltd., London, 1974;120-5.

Gluncic V, Petanjek Z, Marusic A, Gluncic I. High
bifurcation of commoncarotid artery, anomalous
origin of ascending pharyngeal artery and anoma-
lous branching pattern of external carotid artery.
Surg Radiol Anat 2001;23:123-S.

Brown MM, Butler P, Gibbs J, Swash M, Waterston
J. Feasibility of percutaneous transluminal angio-
plasty for carotid artery stenosis. ] Neurol Neuro-
surg Psychiatry 1990;53:238-43.

Dillon EH, van Leeuwen MS, Fernandez MA,
Eikelboom BC, Mali WP. CT angiography: appli-
cation to the evaluation of carotid artery stenosis.
Radiology 1993;189:211-9.

Lucev N, Bobinac D, Maric I, Drescik 1. Variations
of the great arteries in the carotid triangle. Otolar-
yngol Head Neck Surg 2000;122:590-1.

Sanjeev IK, Anita H, Ashwini M, Mahesh U, Rai-
ram GB. Branching pattern of external carotid ar-
tery in human cadavers. Journal of Clinical and Di-
agnostic Research 2010;4:3128-3133.

Kaneko K, Akita M, Murata E, Imai M, Sowa K.
Unilateral anomalous left common carotid artery;
a case report. Ann Anat 1996;178:477-80.

Zumre O, Salbacak A, Cigekcibasgi AE, Tuncer I,
Seker M. Investigation of the bifurcation level of
the common carotid artery and variations of the

branches of the external carotid artery in human

Year 2015 | Volume 4 | Issue 3 | 160-163



fetuses. Ann Anat 2005;187:361-9. J2007;48:566-9.

13. Anu VR, Pai MM, Rajalakshmi R, Latha VP, Ra-  14. Bryan RN, Drewyer RG, Gee W. Separate origins of
janigandha V, D’Costa S. Clinically-relevant varia- the left internal and external carotid arteries from
tions of the carotid arterial system. Singapore Med the aorta. AJR Am ] Roentgenol 1978;130:362-S.

© SAGEYA. This is an open access article licensed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/
licenses/by-nc/3.0/) which permits unrestricted, noncommercial use, distribution and reproduction in any medium, provided the work is properly cited.

www.acesjournal.org Archives of Clinical and Experimental Surgery





