International Journal of Anatomy and Research,
Int J Anat Res 2016, Vol 4(1):1765-68. ISSN 2321-4287
Original Research Article DOI: http://dx.doi.org/10.16965/ijar.2015.327

STUDY OF ANATOMICAL VARIATIONS IN THE ORIGIN OF SUPERIOR
THYROID ARTERY

Shivaleela C *!, Anupama D 2, Lakshmi Prabha Subhash R 3.

*1 Assistant Professor, Department of Anatomy, Sri Siddhartha Medical College Tumkur, Karnataka,
India.

2 Associate Professor, Department of Anatomy, Sri Siddhartha Medical College Tumkur, Karnataka,
India.

3 Professor and Head, Department of Anatomy, Sri Siddhartha Medical College Tumkur, Karnataka,
India.

ABSTRACT

Background: The thyroid gland is one of the ductless glands located in front and on the sides of the trachea
opposite C5, C6, & C7 vertebra. The superior thyroid artery (STA) is the branch of the external carotid artery, and
arises from the anterior surface of the external carotid just below the level of the greater cornua of the hyoid
bone. The knowledge of these variations in the origin of STA is important for various surgical procedures in the
radical neck dissection, thyroidectomy, and catheterization, reconstruction of aneurysm, carotid endarterectomy
and interventional radiology.

Materials and methods: This study was conducted on 42 cadavers of known age and sex in the department of
anatomy Sri Siddhartha Medical College, Tumkur Karnataka, India.. The specimens were studied by gross
anatomical dissection.

Results: In our study the site of origin of superior thyroid artery from external carotid was 76.19%, 21.43% of the
cases the origin was from the common carotid bifurcation and 2.38% of the cases the origin was from common
carotid artery. In our study, in 88.9% of the cases the level of the origin of the superior thyroid artery was above
the upper border of the cartilage and in 11.90% of the cases the origin of the superior thyroid artery was at the
upper border of the cartilage. In our study the distance from upper pole of the thyroid gland to the level where
external laryngeal nerve turn medially from Superior thyroid artery was more than one centimeter in 73.80% and
in 26.19% of the cases the distance was less than one centimeter.

Conclusion: A profound knowledge of the anatomic characteristics and variation of the superior thyroid artery
such as its origin, course and branching patterns is an important value for a safe attempt in suitable position for
catheterization and approach for surgeonsin planning and performing procedure in neck region. The knowledge
of relationship of superior thyroid artery to external superior laryngeal nerve is very important for surgeons
during thyroid surgeries to avoid injuries to above nerves while ligating superior thyroid artery.
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INTRODUCTION opposite C5, C6, & C7 vertebra. The gland
The thyroid gland is one of the ductless glands varies from H to U shape and is formed by two
located in front and on the sides of the trachea elongated right and left lobes connected by a
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median isthmus. Thyroid gland is the largest
endocrine gland and plays an important role in
the maintenance of the basal metabolic rate of
the body and is highly vascular endocrine gland.
The superior thyroid artery normally takes its
origin from the external carotid artery. The
superior thyroid artery (STA) is the branch of the
external carotid artery, and arises from the
anterior surface of the external carotid just
below the level of the greater cornua of the
hyoid bone. It descends along the lateral border
of thyrohyoid to reach the apex of the lobe of
the thyroid gland. It is medially related to the
inferior constrictor muscle, while the external
laryngeal nerve often posteromedial, and there-
fore at risk when the artery is being ligatured.
The superior thyroid artery supplies the thyroid
gland, infrahyoid strap muscles, the upper part
of the larynx, middle region of sternocleidomas-
toid and cricothyroid [1]. Past studies have
reported the incidence of origin of the superior
thyroid artery from the common carotid artery
in 5-45% cases [2]. The superior thyroid artery
also takes part in the formation of important
collateral circulation between the external
carotid arteries that become important in cases
of occlusion of unilateral common carotid artery
[3].

The knowledge of these variations in the origin
of STA is important for various surgical
procedures in the radical neck dissection,
thyroidectomy, and catheterization, reconstruc-
tion of aneurysm, carotid endarterectomy and
interventional radiology.

MATERIALS AND METHODS

This study was conducted on 42 cadavers of
known age and sex in the dissection laboratory,
department of anatomy, Sri Siddhartha Medical
College, Tumkur Karnataka, India. The cadavers
were embalmed through carotid arterial
perfusion or femoral arterial perfusion. The
specimens were studied by gross anatomical
dissection. A skin incision made from chin to
sternum in midline, and the flap of skin reflected
inferolaterally and platysma reflected upward.
The fat and fascia removed from the margins of
the sternocleidomastoid. Now the sternocleido-
mastoid retracted and the deep fascia removed
from the anterior belly of diagastric to expose
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the infrahyoid muscles. Fat and fascia removed
from the area between the posterior belly of
diagastric and the superior belly of omohyoid to
expose the carotid triangle. This exposed
common carotid and internal carotid arteries
medial to it and the external carotid artery
anteromedial to the internal carotid artery.
Expose the External carotid artery and its
branches. The Superior thyroid artery was the
lowest branch in the triangle.

The data collected during dissection on both
sides includes the site of origin of superior
thyroid artery, the level of the origin of the
superior thyroid artery in relation to upper
border of lamina of thyroid cartilage and
Relation of External superior laryngeal nerve to
the superior thyroid Artery i.e. Distance from
upper pole of the thyroid gland to the level.
External superior laryngeal nerve turns medially
from Superior thyroid artery was measured
using digital vernier caliper.

RESULTS

In our study the site of origin of superior thyroid
artery from external carotid artery (Fig. 1) was
76.19%, 21.43% of the cases the origin was from
the common carotid bifurcation (Fig. 2) and
2.38% of the cases the origin was from common
carotid artery (Fig. 3 & 4), (Table 1). In our study,
in 88.9% of the cases the level of the origin of
the superior thyroid artery was above the upper
border of the cartilage and in 11.90% of the
cases the origin of the superior thyroid artery
was at the upper border of the cartilage. In our
study there were no cases which had the origin
below the upper border of the cartilage
(Table 2).

Fig. 1: Origin of superior thyroid artery from external
carotid artery (right side).
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Fig. 2: Origin of superior thyroid artery from the
bifurcation of common carotid artery (right side).

Fig. 3: Origin of superior thyroid artery from common
carotid artery (rlght srde)

Fig. 4: Origin of superior thyroid artery from common
carotid artery (left side).

Table 1: Site of the orlgln of the superior thyrord artery
(STA).

. L Right side Left side Total
f f STA
Site of origin of S (n=42) (%) (=42 %) | (n=84) ()
External Carotid Artery 33(78.57) 31(73.80) | 64(76.19)
Common Carotid
Bifurcation 08 (19.04) 10(23.80) | 18(21.43)
Common Carotid Artery | 01(02.38) 01(02.38) | 02(02.38)

Table 2: Level of the origin of the superior thyroid artery
in relation to upper border of thyroid cartilage.

Rightside | Leftside |Total (n=84)
(n=42) (%) | (n=42) (%) (%)

38(90.47) | 36(85.72) | 74(88.09)

Level of the origin

Above the upper border of
cartilage
At the upper border of

cartilage
Below the upper border of

cartilage

DISCUSSION

The superior thyroid artery is the main source
of artery to the thyroid gland, upper part of

4(0952) | 6(14.28) | 10(11.90)
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larynx and neck region. It arises from external
carotid artery (ECA) just below the greater horn
of the hyoid bone. It then runs downward from
its origin and gives a branch, the superior laryn-
geal artery that pierces the thyrohyoid mem-
brane along with internal laryngeal nerve. It also
gives an infrahyoid branch, a branch to the ster-
nocleidomastoid and a crico-thyroid branch [4].
It may also arise from the Common carotid ar-
tery or from the bifurcation of Common carotid
artery. Less frequently the STA arises from sub-
clavian artery (SCA) or as a common trunk with
the lingual and facial branches of ECA. Rarely
The Superior thyroid artery may be absent [5-7].

In present study, the superior thyroid artery took
its origin from external carotid artery in 76.19%
cases, from carotid bifurcation in 21.43% cases
and from common carotid artery in 2.38% cases.
The level of the origin of the superior thyroid
artery in relation to upper border of thyroid
cartilage is important and it has been reported
in previous studies (Table 3). During a thyroid
surgery Sir William Blizzard ligated Superior
thyroid artery on one side for the first time at
London hospital, but lost his patient due to
secondary haemorrhage [12]. In the surgical
literature Catell & Phillips & Gorski have
discussed the danger of injuring atypically
originating or branching of Superior thyroid
artery during operation of thyroid glands [13,14].

It is also important to know possible variations
in patterns of origin, courses, and branching
pattern of the STA during surgical procedures in
the neck region, such as during emergency
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cricothyroidotomy, radical neck dissection,
carotid catheterization, reconstruction of
aneurysm and carotid endarterectomy.
Knowledge of the surgical anatomy of the STA
ensures maintaining a bloodless surgical field
during major radical neck dissection surgeries
to minimize postoperative complications [15].
Lack of knowledge of possible variations could
lead to fatal errors during surgical procedures
in the neck region.

Table 3: Shows comparison of site of origin of STA in
various studies.

Site of oiginof TA External Carotid Common lCarotigI
Artery Carotid Artery | Bifurcation

Takkallapalli Anitha et al (2011) [8] 59% 21% 19%
Lucev (2000) [9] 30% 47.50% 22.50%

BannaM et al (1990) [10] 68% 10% 22%
Abhijeet Joshi et al (2014) [11] 66.67% 1.51% 31.81%
Present study 76.19% 2.38% 21.43%

CONCLUSION

A profound knowledge of the anatomic charac-
teristics and variation of the superior thyroid
artery such as its origin, course and branching
patternsis animportant value for a safe attempt
in suitable position for catheterization and
approach for surgeons in planning and perform-
ing procedure in neck region. During radical neck
surgery, the most feared complication is the
rupture of the superior thyroid artery and its
branches. latrogenic injury can be avoided with
this knowledge as well as possible anatomic and
pathological variation that may exist. The knowl-
edge of relationship of superior thyroid artery
to external superior laryngeal nerve is very im-
portant for surgeons during thyroid surgeries to
avoid injuries to above nerves while ligating
superior thyroid artery.
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