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ABSTRACT

Objectives: The purpose of this review was to perform a search that noted where the superior thyroid artery
(STA) originated.

Methods: The indexing databases PubMed and Google Scholar were used for the literature search and the
articles that evaluated the origin site of the STA were included.

Results: Seventy-one studies were analyzed, yielding a total of 6837 samples. Our findings revealed that STA
commonly originated from the external carotid artery (58.17%), followed by carotid bifurcation (23.50%),
common carotid (15.83%), and internal carotid (0.04%), lingual (0.01%), occipital (0.01%) and ascending
pharyngeal (0.01%) arteries. It arises as a shared trunk (arising from external, internal or common carotid or
carotid bifurcation arteries) with other arteries including thyro-lingual (1.45%), thyro-linguo-facial (0.54%),
thyro-occipital(0.01%), thyro-linguo-laryngeal (0.01%), and thyro-hyo-laryngo-cricothyro-sternocleidomastoid
(0.01%) trunks or absent (0.38%).

Conclusion: We created a novel, simple classification based on our outcome. Attention to this anatomical
variation is critical for surgeons and radiologists to achieve preferable anterior neck operations.

Keywords: Variations, origin site, superior thyroid artery

INTRODUCTION

The location of the thyroid gland is in the upper anterior cervical region and wraps at the area of the cricoid
cartilage and tracheal rings, posterior to the sternothyroid and sternohyoid muscles. On the anatomical and
physiological side, the thyroid gland possesses right and left lobes, which are joined by the isthmus and are
responsible for producing hormones in its surrounding capillaries, which are important for body growth and
metabolic rate [1, 2]. The arterial supply to the head and cervical regions is provided by the common carotid
artery (CCA), internal carotid artery (ICA), and external carotid artery (ECA). The right CCA comes from the
brachiocephalic artery behind to the right sternoclavicular joint. The left CCA originates from the aortic arch in
the superior mediastinum. Both CCAs ascend cranially through the neck below the front edge of the
sternocleidomastoid muscle, from the sternoclavicular joint to the upper border of the thyroid cartilage. Here, it
splits off into the ECA and ICA; this bifurcation region is called the carotid bifurcation (CB). One of the thyroid
gland's primary arteries is the STA, which originates from the same side of the ECA and runs downward and is
divided into numerous glandular branches: anterior, which descends on the posterior border to supply the medial
and lateral surfaces and anastomoses with the inferior thyroid artery; posterior, which runs along the medial side
of the upper part of the lateral lobe to supply primarily the anterior surface; and a branch that crosses above the
isthmus to anastomose with its fellow on the opposite side. The lateral surface was occasionally supplied by a
lateral branch. The infrahoid, superior laryngeal, sternocleidomastoid, and cricothyroid are non-glandular
branches of the STA. The superior laryngeal nerve's external branch is frequently runs parallel to the STA. Since
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this nerve supplies the cricothyroid muscle, care should be taken to maintain it after surgery to avoid iatrogenic
damage that could impair vocal cord function [2].

The aberrant origin of STA is very prevalent and has been repeatedly reported. Human cadavers, arterial
angiography, and accidental detection during neck surgery are the sources of detected variations [4, 5, 6]. In an
important number of studies, the STA originates from the CCA, CB, and ICA, or is absent [7, 8].

Most studies conducted on variances in the origin of the STA are simple case reports and original articles; hence,
the information is scattered. The overall purpose of this review is to collect data and provide a valuable, solid,
and critical summary about the variations in the STA concerning its origin, and to form an idea review without
having to read all published works in the field such that this review data can be applied by surgeons in general,
and a radiologist to decrease accidental complications that may lead to death in patients who undergo
thyroidectomy or other anterior neck procedures.

MATERIALS AND METHODS

The study was conducted in the Anatomy Department, Medical College, Najran University, KSA, between
September 2023 and March 2024. Systematic and meta-analysis reviews were managed in accordance with the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) [9] using indexed databases,
including PubMed and Google Scholar. The English terms used in the search strategy were ' variation in the
origin of the superior thyroid artery “AND (aberrant) OR 'abnormal pattern of the superior thyroid artery” AND
(unusual).

Relevant articles describing the aberrant in the origin of the STA in cadaveric, angiographic, and surgical
specimens were included in our systematic review. Duplicated studies, animal studies, incomplete information
articles about our research question, and studies that carry other factors (pathological disease or high of bias)
about abnormal in the origin of the STA were our systematic review exclusion criteria. No research limitations
regarding the year of publication, age, ethnicity, and nation for the study population were set. The first study
was conducted in December 1974, while the last study was conducted in October 2023.

Before any analysis, an Excel sheet was used to extract data from eligible articles. The study basic features that
were collected including the first author, year of publication, country or region of research, population, age,
gender, investigative technique, type of specimens, number of specimens, inclusion criteria, exclusion criteria,
firsthand study, and end result.

The eligible studies were evaluated using the Anatomical Quality Assessment (AQUA) method [10], which
consists of 25 items that were stated as marking questions and arranged into five domains: 1. purpose and subject
characteristics, and 2. study design, 3. characterization of the methods and 4. descriptive anatomy, and 5. result
reporting. Each cross-question for each item in each domain could be replied as "Yes,” or "No”. If all or more
than half of the items questions in each of domain answered "Yes" that means the domains have a low risk of
bias, if all or more than half of the answer is "No" the domain judged have a high risk of bias. Regarding the
number of the domains that have a risk of bias: if there is 1 of the total five domains that have a high risk of bias,
the study is considered to have a low risk of bias, and if there are 2 to 3 domains that have a high risk of bias,
then it is felt that the study has moderate risk of bias, and if there is 4 to 5 domains has high risk of bias, so study
is considered to have a high risk of bias.

RESULTS

In the first literature search, a total of 38969 records were identified, and 12 records were discovered via the
reference citation of the recognized sources (Figure 1). A total of 38928 records were identified after the removal
of duplicates. A total of 38928 records were screened and 38742 records were rejected based on the exclusion
criteria. A total of 186 reports were assessed for eligibility, of which 74 were excluded because they did not
match the research question, 28 because of incomplete information about where STA take origin, 9 because they
were animal studies, and 4 because they had a significant bias risk. A total of 71 articles were included in this
systematic review [11-81].
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Figure 1: PRISMA follow diagram of our systematic review

A total of seventy-one included studies had data collected from cadaveric dissection and surgical and
angiographic imaging applied to patients. 15 studies among 71 were reported number of neck-halves instead of
cadaver or patient, in this study we recorded number neck-halves instead of patients or cadavers, resulting in a
total of 6837 neck-half investigations. The current study included the most races and ethnic groups around the
world. The anthropological features of the included articles are listed in Table 1. 6837 samples tested to find out
how the STA origins. The STA originated as separate trunk from ECA in 58.17%, CB in 23.50% and CCA in
15.83%. In very uncommon cases, it arises as a single branch from the ICA (0.04%), lingual artery (0.01%),
occipital artery (0.01%), or ascending pharyngeal artery (0.01). The STA originates as a common stem (arose
from the ECA, or CB, or CCA or ICA) with the lingual artery (thyro-lingual trunk) in 1.45% of cases, with the
lingual and facial arteries (thyro-linguo-facial trunk) in 0.54% of cases, with the occipital artery (thyro-occipital
trunk) in 0.01% of cases, with the lingual and superior laryngeal arteries (thyro-linguo-laryngeal trunk) in 0.01%
and with the infrahyoid, superior laryngeal, cricothyroid, and sternocleidomastoid arteries (thyro-hyo-laryngo-
cricothyro-sternocleidomastoid trunk) in 0.01% of cases. STA was absent in 0.38% of cases. The results of this
systematic review are presented in Table 2 and Figure 2. In Figure 2, the author presents a new simple
categorization with thirteen types. The quality of our eligible studies was detected using AQUA tools, and four
articles were excluded because they presented a high risk of bias (4-5 domain with high risk) in most of the five
domains, whereas the included articles presented low (0-1 domain with high risk) to moderates (2-3 domains
with high risk) risk of bias. The table 3 presented the included studies were assessed by AQUA tools.

INISRRN

Type 1: Type 2: Type 3: Type 4: Type 5: Type 6: Type 7:
58.17% 23.50% 15.83% 0.04% 0.01 0.01%, 0.01%

PR

Type 8: /, Type 9: Type 10: Type 11: Type 12: Type 13:
1.45% 0.54%

0.01% 0.01% 0.01% 0.38%
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Figure 2: Schematic description shows the new categorization where the superior thyroid artery originated with
thirteen types (1-13) and their rate of occurrence. 1, common carotid artery; 2, common carotid bifurcation; 3,
external carotid artery; 4, internal carotid artery; 5, superior thyroid artery; 6, lingual artery; 7, occipital artery;
8, ascending pharyngeal artery; 9, thyro-lingual trunk; 10, thyro-linguo-facial trunk; 11, facial artery; 12, thyro-
occipital trunk; 13, thyro-hyo-laryngo-cricothyro-sternocleidomastoid trunk; 14, infrahyoid artery; 15, superior
laryngeal artery; 16, cricothyroid artery; 17, sternocleidomastoid artery; 18, thyro-linguo-laryngeal trunk; 19,
superior laryngeal artery.

Table 1. Anthropologic aspects of included studies

Author Year | Country/ Type of investigation | Type of specimen | Sex
population (patient/ cadaver) (male/female)

Fujimoto et | 1974 | Japan/adult | Cadaveric dissection 0/1 1/0

al.

Smith and | 1978 | USA/adult Cadaveric dissection 0/1nh 1/0

Benton

Espalieu et | 1986 | France/adults | Cadaveric dissection & | 50ns/36nh ubD

al. angiographic

Banna and | 1990 | KSA/adult Angiographic 1/0 1/0

Lasjaunias

Itezerote et | 1990 | Brazil/lUD Cadaveric dissection 0/110nh UR

al.

Kitagawa et | 1993 | Japan/ fetuses | UD 74nh ubD

al.

Moriggl and | 1996 | Austria/adult | Cadaveric dissection 1 0/1

Sturm

Shintani et | 1999 | Japan /adults | Cadaveric dissection 0/29 UR

al.

Gluncic et [ 2001 | Croatia/ adult | Cadaveric dissection 0/1 1/0

al.

Hayashi et | 2005 | Japan/UD Cadaveric dissection 0/98nh ubD

al.

Zumre et al. | 2005 | Turkey/fetus | Cadaveric dissection 0/20 9/11
es

Lo et al. 2006 | New Cadaveric dissection 0/65nh ubD
Zealand/adult
S

Aggarwal et | 2006 | India/adult Cadaveric dissection 1/0 1/0

al.

Terayama et | 2006 | Japan/UD Angiographic 96nh/0 ubD

al.

Ozguretal. | 2009 | Turkey/adult | Cadaveric dissection 0/20 17/3
S

Rimi et al. 2009 | Bangladesh/ | Cadaveric dissection 0/57 34/23
UR

Mehta et al. | 2010 | India/adult Cadaveric dissection 0/1 1/0

Mamatha et | 2010 | India/UD Cadaveric dissection 0/1 1/0

al.

Sanjeev et | 2010 | India/adults | Cadaveric dissection 0/37nh 25/12

al.

Al-Rafiah et | 2011 | KSA/adults Cadaveric dissection 0/30 ubD

al.

Natsisetal. | 2011 | Greece/UD Cadaveric dissection 0/50 44/6
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Ongeti and | 2011 | Kenya/adults | Cadaveric dissection 0/46 36/10
Ogeng'o

Iwai et al. 2012 | Japan/adult | Angiographic 1/0 1/0
Magoma et | 2012 | Kenya/UD Cadaveric dissection 0/50 ub
al.

Cappabianc | 2012 | Italy/adults Angiographic 97/0 68/29
aetal

Acar et al. 2013 | Turkey/UD Angiographic 200nh/0 ubD
Gavrilidou | 2013 | Romania/UD | Surgery & | 88nh/0 ub
et al. Angiographic

Patel et al. 2013 | India/adults | Cadaveric dissection 0/50 uUD
Ozguner and | 2014 | Turkey/fetus | Cadaveric dissection 0/200 100/100
Sulak es

Anagnostop | 2014 | Greece/adults | Cadaveric dissection 0/68 ubD
oulou and

Mavridis

Guptaetal. |2014 | India/adults | Angiographic 15/0 13/2
Joshi et al. 2014 | India/adults | Cadaveric dissection 0/33 ubD
Motwani 2015 | India/adult Cadaveric dissection 0/1 1/0
and Jhajhria

Pushpalatha | 2015 | India/UD Cadaveric dissection 0/50nh ubD
and Vidhya

Manjunath | 2016 | India/UD Cadaveric dissection 0/15 ubD
and

Lokanathan

Shivaleelaet | 2016 | India/UD Cadaveric dissection 0/42 ubD
al.

Ovhaletal. |2016 | India/UD Cadaveric dissection 0/60 52/8
Shankar et | 2017 | India/UD Cadaveric dissection 0/80nh ubD
al.

Rajapriya et | 2017 | India/adults | Cadaveric dissection 0/25 18/7
al.

Table 1. Anthropologic aspects of included studies (continued 1)

Author Year | Country/ Type of investigation | Type of | Sex
population specimen (male/female
(patient/cadaver |)
)
Laxmi et al. 2017 India/UD Cadaveric dissection 0/30 uD
Sakkiiammal et al. | 2017 India/UD Cadaveric dissection 0/26 uD
Sreedharanetal. | 2018 India/adults Cadaveric dissection 0/60nh uD
Esen et al. 2018 | Turkey/adults | Angiographic 640/0 379/261
Dessie 2018 | Ethiopia/UD Cadaveric dissection 0/43 3716
Amarttayakong et | 2018 | Thailand/adults | Cadaveric dissection & | 55/55 72/38
al. angiographic
Alzahrani et al. 2018 UK/adults Cadaveric dissection 0/22 9/13
Sharma et al. 2018 India/UD Cadaveric dissection 0/30 ubD
Dakare and | 2018 India/UD Cadaveric dissection 0/20 ubD
Bhuiyan
Sharma 2019 India/UD Cadaveric dissection 0/50 ubD
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Ghosh et al 2019 | St Kitts & | Cadaveric dissection 0/49 22/27
Nevis/adults
Arjun and | 2019 | India/UD Cadaveric dissection 0/16 13/3
Shishirkumar
Bordei et al. 2019 | Romania/adult | Cadaveric dissection 83/61 ub
s & fetuses angiographic
Tsegay et al 2019 | Ethiopia/UD Cadaveric dissection 0/16 ubD
Herrera-Nunez et | 2020 | Mexico/adults | Angiographic 76/0 50/26
al.
Elsllabi et al 2020 | UK/UD Cadaveric dissection 0/15 7/8
Sharma et al. 2021 | Nepal/lUD Cadaveric dissection 0/30 ubD
Pandit et al. 2021 | Nepal/lUD Cadaveric dissection 0/40 uUD
Fakoya 2021 | St Kitts & | Cadaveric dissection 0/1 0/1
Nevis/adult
Shyamala and | 2021 | India/adults Cadaveric dissection 0/60 41/19
Akhilandeswari
Al-Azzawi and | 2021 | UK/UD Cadaveric dissection 0/20 10/10
Takahashi
Sudhakaran et al. | 2021 India/adults Cadaveric dissection 0/22 UR
Saha and Nandy | 2022 | Bengal/adults | Cadaveric dissection 0/60 38/22
Sinha et al. 2022 India/adults Angiographic 44/0 31/13
Bunea et al. 2022 | Romania/UD | Angiographic 36/0 16/20
Demirtas et al. 2022 | Turkey/adults | Angiographic 288/0 169/119
Anand et al. 2022 India/UD Cadaveric dissection 0/40 27/13
Bhardwaj et al. 2023 India/adults Angiographic 210nh/0 ubD
Toure et al. 2023 Mali/adult Cadaveric dissection 0/1 1/0
Sasikumar et al. 2023 India/adults Angiographic 100/0 68/32
Gwunireama et al. | 2023 | Nigeria/adults | Cadaveric dissection 0/25nh uUD
Bozhikova et al. 2023 | USA/adult Cadaveric dissection 0/1 1/0
UD= undefined; nh= revealed number of neck halves instead patients and cadaver
Table 2. Incidence of variant origin of superior thyroid artery
n n n n n n n n n n n n n
Study | NH (C [(CC |(IC |[(LA |(OA | (AP |(TL | (T [(TO |(T |(TIS |(ADb
(ECA B |[A%) |A% [%) | %) |A% |[T% |LF | T%) |LL | CST) | %)
%) | %) ) ) ) T T
%)
Fujim | 2 00) |1 1 0()|0@) |0 |0 |00 00 (0 0(0) |0(0)
oto et (50 | (50) (0) 0)
al. )
Smith | 1 000 |0 1 0|0 |0 (0|00 0 (0 0(0) |0(0)
and (0) | (100) 0) 0)
Bento
n
Espali | 86 |39 47 |0() 0|0 |0() [0 |0 |0 0 (0 0(0) |0(0)
eu et (45) (55 ()] (0)]
al. )
Banna | 2 000 |0 0) |00 (0@ [0 0M@O]|O 00 (0 0(0) |2
and 0) 0) 0) (100)
Lasja
unias
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ltezer | 110 | 74 |17 |18 |0(0)|0(0)]0(0) [0(0)[1(0. [0 ]0(@) |0 [0(0) |0(0)

ote et (67.3) | (15 | (16.4 9) (0) (0)
al. 4) 1)
Kitag | 74 |40 18 | 14 00|00 |0 |22. |0 0() |0 0(0) | 0(0)
awa et (54.1) | (24 | (18.9 7) 0) 0)
al. 3) 1)
Morig | 2 000 |0 1 0|0 |0 |0 |00 00 (0 00) |1
gl and Q) | (50) (0) (0) (50)
Sturm
Shinta | 58 | 56 0 0() |0()|0()|[0() [0()]|2 0 00 (0 0(0) |0(0)
ni et (96.5 | (0) (3.4 | (0) (0)
al. 5) 5)
Glunc | 1 00 |1 0() |0 |0 (0@ [0O0M@]|O 00 (0 0(0) |0(0)
ic et (10 (0) (0)
al. 0)
Hayas | 98 | 68 0 29 00 |0O |00 0O |10 00 (0 0(0) |0(0)
hi et (69.4) | (0) | (29.6 (0) 0)
al. )
Zumr |40 |10 28 [2(B) |0 |0 (0@ [0 |0M@]|O 00 (0 0(0) |0(0)
eetal. (25) (70 (0) (0)

)
Lo et| 65 |30 34 |1 0|0 |0 0@ ]|0()]O0 00 (0 0(0) |0(0)
al. (46.2) | (52 | (1.5) (0) (0)

)
Aggar | 1 000 |0 0() |0 |0 ([0 [0OO0M@]O 1 0 0(0) |0(0)
wal et 0) (0) | (100) | (0)
al.
Teray | 96 | 44 42 |9 0|0 |0 0@ ]|0()]O0 00 (0 00) |1(0)
ama (45.8) | (43 | (9.4) (0) (0)
et al. .8)
Ozgur | 40 |10 16 |14 0|0 |0 0@ ]|0()]O0 00 (0 0(0) |0(0)
et al. (25) (40 | (35) (0) (0)

)
Rimi | 114 | 90 15 [9(8) [0(0)|0(0)|0() [0 ]|0()]|O0 00 (0 0(0) | 0(0)
et al. (79) (13 (0) (0)

)
Mehta | 2 000 |0 1 0|0 |0 |0@]|0()]|O0 00 (0 00 |1
et al. (0) | (50) (0) (0) (50)
Mama | 1 000 |0 0(©) |0()|0()|[0() [0(0)|1 0 00 (0 0(0) | 0(0)
tha et 0) (100 | (0) (0)
al. )
Sanje | 37 |23 0 13 0|0 |0 |01 0 00 (0 0(0) | 0(0)
ev et (62.1 | (0) |(35.1 (2.7 | (0) (0)
al. 6) 4) )
Al- 60 |2 46 |11 0()|0(@ |0 (0@ ]|0()]|1 00 (0 0(0) | 0(0)
Rafia (3.3) | (76 |(18.3 (1. (0)
h et 1)) 7)
al.
Natsis | 100 | 38 48 |11 0 |0@|0© |0O|3]) |0 00 |0 0(0) | 0(0)
et al. (38) (48 | (11) (0) (0)

)
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Onget | 92 | 74 2 10 0|0 |0() |0 |0()]|®6 0@ (0 0(0) |0(0)
i and (80.4) | (2. | (10.9 (6. (0)
Ogen 2) |) 5)
go
Iwai |1 000 |0 0() |0()|0() |0 |0 |01 0 |0 0(0) |0(0)
et al. 0) (10 (0)
0)
Mago | 82 |61 0 21 00 [0(©)|0@ |0 |00 0 |0 0(0) |0(0)
ma et (74.4) | (0) | (25.6 0) 0)
al. )
Cappa | 165 | 74 65 |17 0)|0(©)|0(@) |0()|6 3 0 |0 0(0) |0(0)
bianc (44.8) | (39 | (10.3 (3.6 | (1. (0)
aetal. 4) 1) ) 8)
Acar | 200 | 98 62 |36 0|0 |00 |0O|4@ |0 0 |0 0(0) |0(0)
et at. (49) (31 | (18) (0) (0)
)
Gavril | 64 | 34 12 |18 0|0 |0 0@ ]|0()]O0 0 |0 0(0) |0(0)
idou (53.1 | (18 |(28.1 (0) (0)
et al. 25) 75 | 25)
)
Patel | 100 | 73 23 [0() |0 |0 [0 |0()]|3 1 0 |0 0(0) |0(0)
et al. (73) (23 (3% | (1) (0)
) )
Ozgu | 400 | 385 0 11 00|00 |0 4D |0 0() |0 0(0) | 0(0)
ner (96.2 | (0) | (2.75 0) 0)
and 5) )
Sulak
Anag | 136 | 22 34 |54 0|0 |0() |0(0]10 16 [0(0) |0 0(0) | 0(0)
nosto (16.2) | (25 | (39.7 (74 | (12 0)
poulo ) ) ) )
u and
Mavri
dis
Gupta | 25 |18 5 1(4) (14|00 [0@) [0 |0@]|O0 0() |0 0(0) | 0(0)
et al. (72) (20 0) 0)
)
Joshi |66 |44 21 |1 0|0 |0 |0 |00 0() |0 0(0) | 0(0)
et al. (66.6 | (31 | (1.51 (0) 0)
7) 8l |)
)
Motw | 1 0() |0 00 [0(|0@ |0 |0 |00 0() |0 1 0 (0)
ani (0)] (0) (0) | (100)
and
Jhajhr
ia
Pushp | 50 | 34 4 12 0|0 |0 |0 |00 0() |0 0(0) | 0(0)
alatha (68) (8) | (24) (0) (0)
and
Vidhy
a
Manj |30 |18 7 5 0|0 |0 |0 |00 0() |0 0(0) | 0(0)
unath (60) (23 | (16.6 (0) (0)
and .34 | 6)
)
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Lokan
athan
Shival | 84 | 64 18 |2 00)[0(©)|0@ |0 |00 0() (0 0(0) |0(0)
eela et (76.1 | (21 | (2.38 0) 0)
al. 9) 43 1)

)
Ovhal | 120 | 107 0 7 000)|0(©)|0(@) |0() |5 1 0() (0 0(0) |0(0)
et al. (89.1 [ (0) |(5.83 (4.2 | (0. (0)
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Table 3. The eligible studies were evaluated using the Anatomical Quality Assessment (AQUA) method
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Table 3. The eligible studies were evaluated using the Anatomical Quality Assessment (AQUA) method
(continued 1)

Study Domai | Domain | Domain 3 Domain 4 Domain 5 Result
ni 2
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Bunea et al. YYYYYYYYYN N NY Y Y Y VY VY Y Y Y Y Y Yl Y Lw
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al.
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al.

Bozhikova et [ MY Y YYYYVYNYY!VY| YIY Y Y Y Y Y Y Y Y Y Y Yl Y| Low
al.

Notel. Domain 1: OBJECTIVE (S) AND SUBJECT CHARACTARISTICS. (1) Was (Were) the objective(s) of
the study clearly defined? (2) Was (Were) the chosen subject sample(s)? (3) Are the baseline and demographic
characteristics of the subjects (age, sex, ethnicity, health or disease, etc.) appropriate and clearly defined? (4)
Could the method of subject selection have in any way introduced bias into the study? Domain 2: STUDY
DESIGN. (5) Does the study design appropriately address the research question(s)? (6) Were the materials used
in the study appropriate for given objective(s) of the study? (7) Were the methods used in the study appropriate
for the given objective(s) of the study? (8) Was the study design including methods/techniques applied in the
study, widely accepted or standard in the literature? If "no" are the novel features of the study design clearly
described? (9) Could the study design have in any way introduced bias into the study? Domain 3:
METHODOLOGY CHARACTERIZATION. (10) Are the methods/techniques applied in the study described
in enough detail for them to be reproduced? (11) Was the specialty and the experience of the individual(s)
performing each part of the study (such as cadaveric dissection or image assessment) clearly defined? (12) Are
all the materials and methods used in the study clearly described, including details of manufacturers, suppliers
etc.? (13) Were appropriate measures taken to reduce inter- and intra-observer variability? (14) Do the images
presented in the study indicate an accurate reflection of the methods/techniques (imaging, cadaveric,
intraoperative, etc.) applied in the study? (15) Could the characterization of methods have in any way introduced
bias into the study? Domain 4: DISCRIPTIVE ANATOMY. (16) Were the anatomical definition(s) (normal
anatomy, variations, classifications, etc.) clearly and accurately described? (17) Were the outcomes and
parameters assessed in the study (variations, length, diameter, etc.) appropriate and clearly defined? (18) Were
the figures (images, illustrations, diagrams, etc.) presented in the study clear and understandable? (19) Were any
ambiguous anatomical observations (i.e., those likely to be classified as "others") clearly described/depicted?
(20) Could the description of anatomy have any way introduced bias into the study? Domain 5: REPORTING
OF RESULTS. (21) Was the statistical analysis appropriate? (22) Are the reported results as presented in the
study clear and comprehensible, and are the reported values consistent throughout the manuscript? (23) Do the
reported numbers or results always correspond to the numbers of subjects in the study? If not, do the authors
clearly explain the reason(s) for subject exclusion? (24) Are all potential confounders reported in the study, and
subsequently measured and evaluated, if appropriate? (25) Could the reporting of results have in any way
introduced bias into the study?

Note 2. Domains highlighted in red have high risk of bias.
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DISCUSSION

This systematic review revealed the importance of variances when the STA first originated. In accordance with
the information of all included studies, the most prevalent site of origin was the ECA, followed by the CB and
CCA. Its origin is always associated with the embryonic principle (aortic or branchial arches) of the great vessels
of the neck during the third week of gestation. The CCA and proximal part of the ICA are derived from the third
aortic arch while the distal part of the ICA developed from the dorsal aorta and from the third aortic arch, the
ECA sprout [85]. In this study, we proposed that the STA commonly grows from the third aortic arch and rarely
from the dorsal aorta.

Knowledge of STA anatomy is clinically crucial for surgeons and radiologists who operate on the head and neck
regions to minimize the occurrence of complications. Maximum attention must be kept in mind during various
operations on the anterior neck, such as thyroid and parathyroid surgeries, larynx and tracheal surgical entrances,
carotid artery operations, and radiological investigations [82]. Throughout the thyroidectomy, the STA has to
be ligated, in case it is carelessly severed, considering that it can cause hemorrhage that is difficult to manage
[84]. Postoperative neck hematoma due to the STA injury has been reported after anterior cervical discectomy
and fusion [89]. During larynx surgery, the STA must also be ligated, it is possible for the external laryngeal
nerve branch to sustain damage, and if the superior laryngeal nerve is damaged accidentally during working on
STA, hoarseness, difficult in swallowing or breathing or the loss of voice are the clinical symptoms expected to
occur [84]. In extremely rare conditions, an STA pseudoaneurysm caused by tangential injury of this artery can
appear during anterior neck surgeries, and its clinical implications include pulsating pain on the neck, difficulty
in swallowing or breathing, and oral cavity hemorrhage [87, 88]. The STA plays an important and useful role in
some surgical and therapeutic interventions, such as in cases of CCA occlusion used as collateral circulation
between ECAs [90], angioembolization for treatment of neoplasms or large toxic goitre of the thyroid gland [91,
92], and as a recipient vessel for reconstruction of chest and upper back defects, as well as in microvascular
anastomosis [93].

Regarding race and ethnicity, the STA where arose was detected in 3543 Caucasian and 931 East Asian
specimens obtained from cadaveric dissection and angiographic images. The authors reported that site origin of
STA from the ECA was more frequent among Caucasians, but East Asians were revealed to have a greater
prevalence of STA arising from the CCA [86]. The results of our study are different; Caucasians showed that
the most common site origin of STA is the CB, whereas East Asians presented a higher prevalence of the site
origin of STA is the ECA [11-81]. The current study is accurate because it contains a larger number of specimens
and proposes that there are meaningful changes through race and ethnicity.

CONCLUSION

STA is the main source of arterial supply to the thyroid gland, and this systematic review revealed variations in
its origin, which was suggested in a new classification. Knowledge of the anatomical origin sites of the STA is
important for surgeons and radiologists to achieve better outcomes during head and neck surgery.
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