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CASE REPORT

Anomalous branching pattern of the
external carotid artery: a case report
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Abstract

Variations in the branching pattern of the external carotid artery (ECA) are well known and documented. The variation in the present case
was compared with those reported before. An anomalous unilateral variation in the branching pattern of the left ECA was observed in a
male embalmed cadaver. In this case, the ECA gives a direct branch directly to the submandibular salivary gland, a thyrolingual trunk,
an auriculo-occipital trunk and a facial artery with an unusual course. The embryogenesis of such a combination of anomalies is not clear,
but the anatomic consequences may have important clinical implications. Anatomical knowledge of the origin, course, and branching
pattern of the external carotid artery will be useful to surgeons when ligating the vessels during head and neck surgeries.
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=& Introduction

External carotid artery (ECA) is the chief artery of
head and neck region. It begins lateral to upper border
of thyroid cartilage, in level with disc between the third
and fourth cervical vertebrae [1]. It has eight named
branches distributed to the head and neck [1].

The branches of the ECA may arise irregularly or be
diminished or increased in number. When increased in
number (by two or more), they arise as a common stem,
or by the addition of branches not usually derived from
this artery, such as the sterno-mastoid branch of the
superior thyroid or occipital artery [2].

Variations in some of the branches of the external
carotid are as follows: the lingual arises from a common
trunk with the facial (linguofacial trunk) in 10-20% of
cases; a rare combination branch of the external carotid
is a thyro-linguo-facial trunk [3].

Ziimre O et al., report about the presence of linguo-
facial trunk, thyro-lingual trunk, thyro-linguo-facial
trunk, and occipito-auricular trunk in the human
fetuses [4].

In a case report by Gluncic V et al., the right ECA
branched directly at its origin into the superior thyroid,
lingual and occipital arteries, and the distal part of the
external carotid artery [5].

Unusual branches of the facial artery have also been
reported by Bergmann RA et al. [3].

In a case report by Nayak S, facial artery originated
as high as in the parotid [6].

The present case reports about variation in the
branching pattern of ECA, high origin of facial artery as
well as direct origin of glandular branch to the sub-
mandibular gland from the external carotid artery
instead of facial artery.

= Material, Methods and Results

During routine dissection for undergraduate students
in the Department of Anatomy, Kasturba Medical
College, Mangalore, affiliated to Manipal University,
an unusual branching pattern of the left external carotid
artery was observed in a male cadaver.

It was noted that bifurcation of the CCA was 2.2 cm
above the superior border of the lamina of the thyroid
cartilage. Both superior thyroid artery and the lingual
artery were arising from a common trunk at the level of
bifurcation of CCA. An anomalous glandular branch
(Figure 1) was seen arising directly from the ECA, on
the medial aspect, 1.2 cm above the bifurcation of CCA.
It exclusively supplied the submandibular salivary
gland. Posteriorly, at the same level another auriculo-
occipital trunk (*) bifurcated into posterior auricular and
the occipital arteries. The length of this trunk was
0.9 cm. Facial artery was given off at the angle of the
mandible from the anterior aspect of ECA above the
glandular branch.

All the above-mentioned branches were superior to
the level of posterior belly of digastric suggesting that
these are the contents of digastric triangle. The origin of
facial artery was 2.9 cm above the bifurcation of CCA
and 1.5 cm superior to the posterior belly of digastric.
The artery coursed along the inferior border of the
mandible. During its course, it did not make its usual
characteristic loop around the submandibular gland and
did not give any branches to the gland. It directly passed
upwards to enter the face at the antero-inferior angle of
the masseter.

At the antero-inferior angle of the masseter, sub-
mental artery (Figure 1) was given off. Further course of
the ECA was as documented in classical textbooks.
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It terminated by dividing into the maxillary artery and
the superficial temporal artery behind the neck of the
mandible.

Figure 1 — Dissection of the left side of head and
neck showing the branching pattern of external
carotid artery. Facial artery (FA) is arising at the
level of angle of mandible. Yellow arrows indicating
the glandular branch to submandibular gland directly
from ECA. Pink arrows indicating submental branch
of facial artery. ECA: External carotid artery; FA:
Facial artery; M: Masseter; SG: Submandibular
gland; CCA: Common carotid artery; * — Auriculo-
occipital trunk.

= Discussion

Variations in the branching pattern of the external
carotid artery have been reported earlier by several
authors. Ziimre O et al. observed a linguo-facial trunk in
20% of the cases, a thyro-lingual trunk in 2.5%, a thyro-
linguo-facial trunk in 2.5%, and an occipito-auricular
trunk in 12.5% of the cases in the human fetuses studied
by them [4].

Anil A et al. reported a case where the occipital and
the posterior auricular arteries arose from a short
common trunk [7].

Gluncic V et al. have observed a right external
carotid artery, which branched directly at its origin into
the superior thyroid, lingual and occipital arteries and
the distal part of the external carotid artery [5].

The distal part gave rise to the right facial artery and
finally bifurcated into the maxillary and superficial
temporal arteries. The right posterior auricular artery
arose from the right occipital artery. Anu VR et al. have
found glandular branches directly given off from the
ECA to the parotid salivary gland [8]. They also report
about unusual origin and course of the right facial artery
which arose from the ECA just above the angle of the
mandible and passed directly on to the face crossing the
In the present case, the left ECA had a thyro-lingual

trunk, an auriculo-occipito trunk, facial artery with an
unusual course, and an anomalous direct glandular
branch to the submandibular salivary gland posterior
border of the mandibular ramus, which is similar to the
present case.

Unusual branches of the facial artery include an
ascending pharyngeal, superior laryngeal, tonsillar,
sternocleidomastoid, maxillary, or sublingual. The facial
artery may replace the lingual artery and supply the
sublingual gland [3].

Unilateral agenesis of facial artery, which was
compensated by the giant transverse facial artery, is
reported by Tubbs RS et al. [9].

Mohandas RKG et al. report about a similar case of
direct glandular branches from the ECA to the subman-
dibular gland [10].

Li L et al. reveal that branches to submandibular
gland could also be derived from external carotid
artery [11].

The awareness of direct glandular branch to the
submandibular gland from the external carotid artery
may prove to be of paramount importance for surgeons
while performing submandibulectomy.

= Conclusions

Anatomical knowledge of variations in the bran-
ching pattern of the external carotid artery will be useful
in angiographic studies, transcatheter embolization
procedures and in surgical procedures of the head and
neck region. Additionally, course of the normal and
variant facial artery is important in surgeries involving
facial flaps.
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