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ABSTRACT

INTRODUCTION

The major arterial supply of thyroid gland is from superior and inferior thyroid arteries. The superior thyroid artery (STA)
usually arises from the external carotid artery. The external laryngeal nerve runs in close proximity to the origin of the
superior thyroid artery later leaves the artery by turning medially above or below the upper pole of the thyroid gland.

MATERIAL AND METHODS

A descriptive study was undertaken on 20 embalmed cadavers. The anterior triangle of neck was dissected bilaterally. The
site of origin of STA level of origin in relation to the upper border of lamina of thyroid cartilage and relation of the STA with
external laryngeal nerve were observed and noted.

RESULTS

The STA arises from the external carotid artery in 27.5%, common carotid artery in 62.5%, common carotid bifurcation in
5% and arises by a common trunk with lingual artery at common carotid bifurcation in 5%. The distance from the upper
pole to the point where external laryngeal nerve turns medially is more than 10 mm in 50%, less than 10 mm in 25% and 10
mm in 25%.

CONCLUSION

The variations in the pattern of origin of the superior thyroid artery and its relation to external laryngeal nerve is a very
common phenomenon. The head and neck surgeons must be aware of all possible variations to avoid postoperative
complications and legal issues.
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INTRODUCTION

The superior thyroid artery (STA) arises from the front of the
external carotid artery (ECA) just below the level of greater
cornu of hyoid, dividing into terminal branches at the apex of
the thyroid lobe but may arise from the common carotid artery
(CCA). Medial are the constrictor pharynges inferior and
external laryngeal nerve; the nerve is often posteromedial.'
The lingual artery often arises with the facial or, less often with
the STA. Past studies have reported the incidence of origin of
STA from common carotid artery in 5-45% cases.’ Because of
close association of STA with external laryngeal nerve (ELN),
during thyroid surgery, STA should be ligated close to the
gland to avoid injury to ELN. Variations in the origin and
distribution pattern of STA are of great importance for head
and neck surgeries because of its vital relationship to the
external branch of superior laryngeal nerve.

The external branch of the superior laryngeal nerve (EBSLN),
which supplies the cricothyroid muscle, runs parallel to STA
and later crossing the artery from lateral to medial either above
or below the upper pole of the thyroid gland.™ The
cricothyroid muscle is a tensor of vocal cords. This muscle
tenses the vocal folds to produce high frequency sounds
during phonation, protect the airways against respiration
during swallowing and optimize breathing.*’

In case of thyroidectomy, STA must be ligated and is highly
essential to ensure proper hemostasis.’ Because of its intimate
relationship with STA, EBSLN is at risk when the artery being
ligated.™’ The injury to ELN causes paralysis of cricothyroid
muscle. Thus EBSLN injury may alter the ability to produce
acute sounds and lead to dysphagia, especially with liquids.*
Clinical symptoms may present as weakness, tightness,
increased effort to speak, increased throat clearing and vocal
fatigue."™"" The severity may vary depending on the voice
demands of the person and it is felt that singer and professional
voice users such as lawyers, teachers and broadcasters are
more significantly affected by the subtle changes related to its
injury.""” Even for non-professionals, the perception of an
abnormal voice impairs the quality of voice and decreases the
general health in many ways and affected patients may be
unable to shout for help."

The incidence of EBSLN injury in patients undergoing
thyroidectomy is reported to be up to 58%.""" One of the
earliest reported case goes back to 1935 when the famous
opera singer Amelita Galli-Curci suffered from damage to the
EBSLN after thyroid surgery. This nerve has since become
known as the “nerve of Galli-Curci”.""” Identification of
arterial variations related to the thyroid gland is of immense
importance in formulating planned surgical approaches to the
thyroid glands in alerting the surgeons to avert inadvertent
injuries to the vital anatomical structures in this area.
Additionally, a detailed knowledge of these explicit arterial

variations is extremely useful while carrying out procedures
like carotid angiographies, neck dissections and thyroid
resections."*

MATERIAL AND METHODS

A descriptive cross sectional institutional based observation
study was conducted on 40 embalmed human cadavers. The
study samples were cadavers used for teaching purpose for
medical and dental students in College of Medical Sciences,
Bharatpur, Nepal. The dissection of anterior triangle of neck is
conducted bilaterally according to “Cunningham's Manual of
practical anatomy, fifteenth edition, to expose the common
carotid artery and its bifurcation, external carotid artery and
origin of STA, external laryngeal nerve and its relation with
STA, thyroid gland and thyroid cartilage.

In this study, site of origin of STA, level of origin of STA in
relation to the upper border of thyroid lamina, distance from
the upper pole of thyroid lobe to the point where the external
laryngeal nerve turns medially from STA, distance between
the point of origin of STA to the common carotid bifurcation is
noted. The sliding calipers is used to measure the distance.

The study was conducted after obtaining the clearance from
the Institutional Ethical review committee of College of
Medical Sciences, Bharatpur, Nepal.

RESULTS

The STA arises from external carotid artery in 27.5% (30% in
right side and 25% in left side), from common carotid artery in
62.5% (55% in right side and 70% in left side), from common
carotid artery bifurcation in 5% (5% in right side and 5% in left
side) and by a common trunk with lingual artery in 5% (10%
only rightside). (Table 1)

Origin of STA is above the upper border of thyroid lamina in
25% (35% in right side and 15% in left side), at the level of the
upper border of thyroid lamina in 22.5% (20% in right side and
25% in left side) and below the level of the upper border of
thyroid lamina in 52.5% (45% in right side and 60% in left
side). (Table 2)

Distance from the upper pole of thyroid lobe to the point where
external laryngeal nerve turns medially from STA is more than
10 mm in 50% (20% in right side and 80% in left side), less
than 10 mm in 25% (35% in right side and 15% in left side) and
10 mm in 25% (45% inright side and 5% in left side). (Table 3)

Distance from the point of origin of the STA to the common
carotid artery bifurcation is more than 10 mm in 12.5% (10%
in right side and 15% in left side), less than 10 mm in 82.5%
(80% in right side and 85% in left side) and 0 distance means
origin at the bifurcation is 5% (5% in right side and 5% in left
side). (Table 4)
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Tablel. Site of origin of superior thyroid artery
Right side (n=20) Left side (n=20) Total (n=40)

Site of origin

External carotid artery (ECA) 06 (30%) 05 (25%) 11 (27.5%)
Common carotid artery (CCA 11(55%) 14 (70%) 25 (62.5%)
Common carotid artery 01 (5%) 01 (5%) 02 (5%)
bifurcation (CCAB)

By CT with 1 ingual artery at 02 (10%) e 02 (5%)
CCAB

Total 20 20 40

Table 2. Level of origin of the STA in relation to the upper
border of thyroid lamina

Level of origin Right side Left side  Total (n=40)
(n=20) (=20

Above the upper border of thyroid 07 (35%) 03 (15%) 10 (25%)

lamina

At the upper border of thyroid lamina 04 (20%) 05 (25%) 09 (22.5%)

Below the upper border of thyroid 09 (45%) 12 (60%) 21 (52.5%)

lamina

Table 3. Distance from the upper pole of thyroid gland to
the point where external laryngeal nerve turns medially
from STA

Distance Right side (n=20) Left side (n=20) Total (n=40)
10 mm 09 (45%) 01 (5%) 10 (25%)
More than 10 mm (average 12 mm) 07 (35%) 03 (15) 10 (25%)
Less than 10 mm (average 7 mm) 04 (20%) 16 (80%) 20 (50%)

Table 4. Distance between the point of origin of STA and
common carotid artery bifurcation

Distance Right side (n=20) Left side (n=20) Total (n=40)
0 mm (origin at CCAB) 01 (5%) 01 (5%) 2 (5%)

More than 10 mm (average 11 mm) 03 (15%) 02 (10%) 05 (12.5%)
Less than 10 mm (average 5 mm) 16 (80%) 17 (85%) 33 (82.5%)

Figure 1. Showing the origin of STA from right CCA 0.2
mm below the CCAB and external laryngeal nerve is
posterior at the origin of STA and turning medially away
from STA at 10 mm above the apex of thyroid lobe

Figure 2. Showing the origin of STA by common trunk
with lingual artery at right CCAB (0 mm from the CCAB)
and external laryngeal nerve is posterior at the origin of
STA and turning medially away from STA at 0.5 mm above
the apex of thyroid lobe

F fi/
Figure 3. Showing the origin of STA from left CCA, 15 mm
below the CCAB and external laryngeal nerve above the
STA at the origin of STA and turning medially away from

STA at 0.3 mm above the apex of thyroid
lobe

DISCUSSION

The STA is considered to have a relatively constant origin
from the anterior surface of the external carotid artery
(ECA)"" but many studies have reported wide variations in
the origin of STA. The STA frequently arises from ECA just
above the carotid bifurcation. It may also arise from the
common carotid artery (CCA), from CCA bifurcation
(CCAB), as a common trunk with lingual and facial branches
from ECA" but in present study arises as acommon trunk with
lingual artery. The origin of STA from ECA shows wide
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variations ranging from 20% in the study of Won SY" to
88.33% in the study Ranjith Sreedharan” and in present study
it shows 27.5% which is very much near to the study of Ozgur
et al.”’ The origin of STA from CCA also shows much wide
variations ranging from 1.5% in the study of Abhijeeth Joshi”
to 62.5% in the present study. The origin of STA from CCA
bifurcation was a primary site of origin in the study done by
Vazquez et al” which accounts 49% and minimum incidence
of 2.2% was reported by Ongeti KW* but in the present study
it is 5%. The origin of STA as common trunk with lingual
artery at CCA bifurcation was not reported in any of the
studies but in the present study it accounts to 5%. The origin of
STA as a thyrolingual trunk was reported 0.6% in the study of
Vazquez et al*and 2.5% in the study of Ozgur et al.” The orig-
in of STA as thyrolinguofacial trunk was also reported in the
studies of Ozgur et al Vazquez et al and Onget KW as 6.5%,
0.3% and 7% respectively.

Table 5. Incidence of origin and mode of origin of superior
thyroid artery

Authors ECA CCA CCAB ByCTwith ByCT ByCT
facial artery  with with
and lingual  lingual lingual

artery from artery artery
ECA from ECA from

CCAB
Thakkapalli Anitaetal ~ 59% 21% 19%
Lucev 30% 47.50% 22.50%
Banna M et al 68% 10%  22%
Abhijeeth Joshi 66.67%  1.5% 31.81%

Ranjith Sreedharan ~ 88.33%  3.33% 8.33%

Won SY 20%  40%  40%

Ozgur et al 25%  35%  40% 6.5% 2.5%
Vazquez et al 23% 26  49% 0.3% 0.6%

MA Dessie 42%  267% 27.9% 2.3% 2.3%

Present study 27.5%  62.5% 5% e e 5%

In the current study, the origin of STA is above the level of the
upper border of thyroid lamina in 25%, at the level of upper
border of thyroid lamina in 22.5% and below the level of upper
border of thyroid lamina is 52.5%. The level of origin of STA
is above the upper border thyroid cartilage is 99.66% in the
study of Ranjith Sreedhran,” 51.2% in the study of MA
Dessie'” and 86.36% in the study of Joshi et al.” The origin at
level of upper border of thyroid cartilage is 44.7% in the study
of MA Dessie,” 13.64% in the study of Joshi et al** and 1.66%
in the study of Ranjith Sreedharn.” The origin of below the
level of thyroid cartilage is 1.6% in the study of Ranjith
Sreedhran.”

In the present study, the distance from the upper pole of
thyroid lobe to the point where external laryngeal nerve turns
medially from STA is 10 mm in 25%, more than 10 mm
(average 12 mm) in 50% and less than 10 mm in 25% (average
7 mm). The study conducted by various authors shows that,
the distance of 1 cm or more than 1 cmin 75% (Magoma et al),’

72.73% (Joshi etal),” 60% (Estrela etal),’ 57% (MA Dessie)."”
In the current study, the distance between the point of origin of

STA and common carotid artery bifurcation is more than 10
mm (average 11 mm) in 12.5%, and less than 10 mm (average
in 87.5%, at the bifurcation means 0 mm in 5%. The study
conducted by MA Dessie and Vazquez shows the distance of
0.2cmto3.5cmand 0.1 cmto 2.1 cmrespectively.

CONCLUSION

Aprofound knowledge of the anatomical variations of the STA
such as origin, course, and relation to external laryngeal nerve
is of paramount importance to the head and neck surgeons as
wide range of variations is a common phenomenon. The
awareness of anatomic variations may also warn surgeons
during external carotid artery ligation in uncontrollable
bleeding during thyroid and radical neck surgeries
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