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ABSTRACT  
Aim of the study: the superior thyroid artery (STA) is the main artery which vascularises the larynx and the 

thyroid gland. Being aware of the variations in origin of the STA can be useful during surgical procedures. The 

purpose of the study is to document in the specialised literature the origin of the STA at the level of the carotid 

triangle. Material and methods: an analysis of 92 summaries of scientific papers, 45 in extenso articles, using 

ISI Thomson Web of Knowledge, PubMed and MedLine databases, and, additionally, a search in 7 anatomy 

books were performed. Results: the variations in origin of STA were mostly observed unilaterally, less of them 

were found bilaterally, but many publications did not present observations regarding the unilateral or bilateral 

nature of these origins. By order of prevalence, there are three main types of STA origin: type I - origin from the 

external carotid artery, type II - origin from the bifurcation of the common carotid artery and type III - origin 

from the common carotid artery. Conclusions: the results depict a wide variety of origins of STA, which go 

against classic anatomical descriptions, offer a better perspective for surgeons and can contribute to the clinical 

success improvement of surgical procedures performed in the anterior region of the neck. 
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INTRODUCTION 
 

The external carotid artery (ECA), 

terminal branch of the common carotid 

artery (CCA), classically originates in the 

carotid triangle, inferior to the greater horn 

of the hyoid bone. Topographically, the 

origin corresponds to the transverse 

apophysis of the 4
th

 cervical vertebra, but 

variations can occur [1, 2]. 
 

In classic anatomy handbooks, the 

superior thyroid artery (STA) is in most 

cases, an anterior collateral branch of the 

ECA, which usually originates in the 

carotid triangle, together with the facial 

and lingual arteries, and sometimes 
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alongside the superior laryngeal artery [1, 

3, 4, 5]. 

The superior thyroid artery is the principal 

artery supplying the laryngeal muscles and 

mucosa, the thyroid gland and the neck 

region. Being aware of variations in origin 

of the STA can be especially useful for 

clinicians in relation to larynx surgery. 
 

Taking into account that the 

variations in the STA origin are not 

uncommon, they enhance the possibility of 

a misidentification of this artery during 

cervical surgery, favouring haemorrhagic 

complications. Normally, the STA is 

considered to be the first branch of the 

ECA, and is used as surgical landmark in 

order to distinguish the ECA from the 

internal carotid artery (ICA), which has no 

cervical branches [6]. 
 

Thyroid surgery is the most 

common neck intervention, and, as a 

result, a thorough anatomical knowledge 

of the vascular sources of the thyroid is 

especially important, in order to prevent 

any alarming haemorrhage resulting from 

these interventions, and also, in order to 

help the radiologist interpret the 

angiographies [ 7, 8]. 
 

The present study represents a 

systematic review of the anatomic 

variations regarding STA origin, trying to 

determine their relative prevalence. 

 
MATERIAL AND METHODS  

A systematic search in the 

specialised literature was conducted, in 

order to identify articles which presented 

variations regarding the origin of STA. 92 

summaries of scientific works and 45 in 

extenso up to 2000 published articles were 

identified, using ISI Thomson Web of 

Knowledge, PubMed and MedLine 

databases and the following key words: 

superior thyroid artery origin, arterial 

variations, laryngeal and thyroid gland 

surgery. Additionally, a manual search in 7 

major anatomy books was performed. Of 

these scientific papers, 35 were considered 

to be relevant for this study and were 

capitalised. 

 
RESULTS AND DISCUSSION  

Due to STA being the main source 

of larynx vascularisation, knowing its 

detailed anatomy and potential variations 

is of utmost importance for a safe surgical 

approach, without vessels injury and 

bleeding [4]. 
 

Sanjeev IK et al, 2010 [8], showed 

that STA is derived from CCA in 35.14% 

of cases, and in 64.86% it arises from 

ECA. 
 

STA bilaterally originating from 

CCA is a rare variant, while STA 

unilaterally originating from CCA is a 

relatively frequent variant [9]. 
 

According to Ozgur Z et al., 2009, 

[10], the location of the STA origin in 
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relation to the bifurcation of the common 

carotid artery (BCCA) is as such: above 

the bifurcation in 25% 

of cases, below the bifurcation in 35% of 

cases and at the level of the bifurcation on 

40% of cases, and left-right differences 

regarding the STA origin exist. 
 

Other authors showed that the STA 

originates from the ECA in 66.67% of 

cases (60.61% on the right and 72.73% on 

the left), from the BCCA in 31.81% of 

cases (33.36% on the right and 27.27% on 

the left) and from the CCA in 1.51% of 

cases (all on the right side) [11]. 
 

Mata JR et al, 2012 [12], showed 

that the STA arises from the ECA in 

51,2% of cases, from the BCCA in 45,3% 

of cases, and from the CCA in 3,5% of 

cases, without giving details regarding 

differences between origins in the right 

and left sides. 
 

Vazquez T et al, 2009 [6], showed 

that the STA arises from the ECA in 23% 

of cases, from the CCA in 27% of cases, 

from the BCCA in 49% of cases and less 

frequent it originates in the thyrolingual 

trunk (in 0,6% of cases) or in the 

thyrolinguofacial trunk (in 0,3% of cases); 

Lo A et al, 2006 [13], showed that the 

STA arises from the ECA in 46,2% of 

cases, in the CCA in 52,3% of cases and in 

the BCCA in 1,5% of cases; Lucev N et al, 

2000 [14], showed that the STA arises 

from the ECA in 30% of cases, in the CCA 

in 47,5% of cases and in the BCCA in 

22,5% of cases; Zümre O et al, 2005 [15], 

showed that the STA arises from the ECA 

in 25% of cases, in the CCA in 5% of 

cases and in the BCCA in 70% of cases; 

Pushpalatha M & Vidhya, 2015 [16], 

showed that the STA arises from the ECA 

in 68% of cases, in the CCA in 24% of 

cases and in the BCCA in 8% of cases; 

Ongeti KW and Ogeng’o JA, 2012 [17], 

showed that the STA arises from the ECA 

in 80% of cases, in the CCA in 13% of 

cases, in the BCCA in 2,2 % of cases and 

in the thyrolinguofacial trunk in 6,5% of 

cases; Natsis K et al, 2011 [18], showed 

that the STA arises from the ECA in 39% 

of cases, in the CCA in 12% of cases and 

in the BCCA in 49 % of cases; 

Takkallapalli A et al, 2011 [19], showed 

that the STA arises from the ECA in 59% 

of cases, in the CCA in 21% of cases and 

in the BCCA in 19 % of cases; Laxmi V et 

al, 2017 [20], showed that the STA arises 

from the ECA in 48,33% of cases, in the 

CCA in 15% of cases, in the BCCA in 

35% of cases and less frequent origin in 

the thyrolingual trunk in 1,67% of cases; 

Bergman RA et al 2006 [21], showed that 

the STA arises from the ECA in 36% of 

cases, in the CCA in 18% of cases, in the 

BCCA in 36% of cases; Gavrilidou P et al 

2013 [22], showed that the STA arises 
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from the ECA in 53,125% of cases, in the 

CCA in 28,125% of cases, in the BCCA in 

18,75% of cases; Manjunath CS and 

Lokanathan TH, 2016 [23], showed that 

the STA arises from the ECA in 60% of 

cases, in the CCA in 16,66% of cases, in 

the BCCA in 23,3% of cases, pointing 

differences between right and left origins, 

and Shivaleela C et al, 2016 [24], showed 

that the STA arises from the ECA in 

76,20% of cases, in the CCA in 2,38% of 

cases and in the BCCA in 21,43% of 

cases. 
 

In literature, there are also studies 

which established the minimum and 

maximum prevalence rates for the 

variants of the STA origin, thus, in 23-

66% of cases it originates from the ECA, 

in 6-47% cases it originates from the 

CCA and in 22-49% from the BCCA [6]. 
 

Table no. 1 centralises the previous observations regarding the origin of STA. 
 

Table 1: Prevalence of the origin of the superior thyroid artery (%): 
 

The 

ECA 

The 

CCA 

The 

BCCA Authors 

    

23 27 49 Vazquez T et al, 2009 [6] 

64,86 35,14 0 Sanjeev IK et al, 2010 [8] 

25 35 40 Ozgur Z et al, 2009 [10] 

66,67 1,51 31,81 Joshi A et al, 2014 [11] 

51,2 3,5 45,3 Mata JR et al, 2012 [12] 

46 52 2 Harrigan MR and Deveikis JP, 2009 [12] 

46,2 52,3 1,5 Lo A et al, 2006 [13] 

30 47,5 22,5 Lucev N et al, 2000 [14] 

25 5 70 Zümre O et al, 2005 [15] 

68 24 8 Pushpalatha M and Vidhya, 2015 [16] 

80 13 2,2 Ongeti KW and Ogeng’o JA, 2012 [17] 

39 12 49 Natsis K et al, 2011 [18] 

59 21 19 Takkallapalli A et al, 2011 [19] 

48,33 15 35 Laxmi V et al, 2017 [20] 

36 18 36 Bergman RA et al 2006 [21] 

53,125 28,125 18,75 Gavrilidou P et al 2013 [22] 

60 16,66 23,3 
Manjunath CS and Lokanathan TH, 2016 

[23] 

76,20 2,38 21,43 Shivaleela C et al, 2016 [24] 
 
 

The results presented by various 

authors, as shown in the above table, have 

both similarities, as well as great 

discrepancies. According to data 

presented, the origin from the ECA 

presents great variation, between 20-80%, 

with an average of 50%. Also, the origin 

from the BCCA varies between 0-70%, 

with an average of 35%, while the origin 

from the CCA varies between 1.51-



Romanian Journal of Oral Rehabilitation 

Vol.10, No.1, January  - March 2018 

 

144 

52.30%, with an average of 26.90%. 

Therefore, it can be stated that, in order of 

prevalence, there are three main patterns 

concerning the origin of the STA: type I - 

origin from the ECA, type II - origin from 

the BCCA, and type III - origin from the 

CCA. 
 

A previously discussed study 

which has analysed the variations in 

origin between the left and right STAs, 

showed left-right differences, thus, on the 

right side, the STA had its origin from 

the BCCA in 8% of cases, and directly 

from the CCA in 12% of cases, while on 

the left side the origin was from the BCCA 

in 8% of cases, and directly from the CCA 

in 36% of cases [16]. 
 

Other authors have also bilaterally 

studied the origin of the STA and have 

presented that on the right side, it branches 

out from the CCA bifurcation or from the 

ECA, more frequently than from the CCA, 

in 67% of cases, compared to 13% of 

cases. On the left side it branches out from 

the CCA more frequently, in 57% of 

cases, and in 43% of cases from the 

BCCA and the ECA. Left-right variants in 

the origin of the STA are, therefore, very 

different in terms of percentage. No 

significant variations were noted between 

the sexes [25]. 
 

Gupta P. 2014 [26] analysed the 

variations in origin between the left and 

right STAs and found left-right 

differences, as well as a rare variant in 

origin of the STA, namely from the 

internal carotid artery (ICA). 

Anagnostopoulou S, Mavridis I, 2014 

[27], also showed that there are left-right 

differences in the origin of the STA. 
 

This left-right asymmetry could be 

attributed to differences in the CCA 

anatomy, to the dynamic of the thyroid 

vessels or to other factors, such as the 

control mechanisms of vascular formation. 

Recognising these variations is an 

important step towards reducing 

complications associated with surgical and 

radiological procedures on the anterior 

region of the neck [25]. 
 

Other analysed references 

presented clinical cases with isolated 

variations in the origin of the STA, such as 

studies completed by Won HS et al, 2011 

[28], Ganorkar YS et al, 2016 [29] and 

Sindel M et al, 2017 [30], who found cases 

of unilateral origin of the STA from the 

CCA. 
 

Rarer variations in the STA origin 

were also presented by other authors, who 

showed that, in most cases, 83.3%, it 

branches out from the ECA, the CCA or 

the BCCA, and in 16.7% of cases, the STA 

branches out from the thyrolingual trunk 

or from the linguofacial trunk [31]. Also, 

Ozgur Z et al, 2009 [10] showed that the 
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STA can branch out in 2.5% of cases from 

the thyrolingual trunk and in 7.5% of cases 

from the linguofacial trunk. Such 

observations were also presented by 

Vazquez T et al, 2009 [6], who showed 

that the STA has its origin in the 

thyrolingual trunk in 0.6% of cases or in 

the tyrolingual trunk in 0.3% of cases. This 

type of rarer variations was also described, 

with a varied incidence, by other authors 

[6, 32]. 
 

There were also studies which 

described the origin of the STA from the 

lingual artery or from other artery 

(unspecified), with a frequency of 0.7-

5.1% [6]. 
 

Very rarely, the STA may 

branch out from the subclavian 

artery or may be missing 
 
[33]. 
 

Besides the main patterns of the 

STA origin, there are secondary patterns 

(the STA originating in the thyrolingual 

trunk, in the thyrolinguofacial trunk, or 

from the lingual artery) and exceptional 

patterns (the STA originating from the 

ICA or from the subclavian artery). In 

exceptional cases, the STA may be 

missing. 
 

The previous observations 

contradict the normal pattern, namely the 

STA bilaterally branching out from the 

ECA. 
 

Due to such variety in origin of the 

STA, anatomical and surgical landmarks 

may be inefficient and can lead to surgical 

identification errors of this artery or of the 

external carotid artery. The inability to 

precisely anticipate the location of the 

STA origin makes surgical interventions 

potentially dangerous; therefore, arteries 

which have unpredictable origin may 

increase the percentage of iatrogenic 

complications. Being aware of these 

anatomical variations can reduce this 

iatrogenic injuries. Vascular trauma has 

high mortality; during certain thyroid 

surgical interventions, the ECA ligature 

will not always be enough to stop 

uncontrolled haemorrhaging [11, 25, 34]. 
 

Therefore, there is a wide range of 

variations in origin of the STA, and very 

many analysed references present as more 

frequent the origin of the STA from the 

CCA and from the BCCA (overall), and 

not from the ECA, as explained in classic 

anatomy handbooks. 
 

Commonly, the origin of the STA 

does not vary between the two sexes, 

although a small number of studies did 

show that the STA origin from the CCA is 

more frequent in women on the left side 

than on the right side [6]. There is no 

consensus between anatomists regarding 

the different STA origins. The discrepancy 

may be a consequence of different criteria 

used by the researchers, or of ethnic 
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differences [35]. 
 

Being aware of these variations in 

the STA origin is indispensable before any 

invasive surgical procedure because it will 

allow the surgeon to identify the vascular 

pattern and therefore avoid unexpected 

injuries [6]. 

 
CONCLUSIONS  

The present study shows great 

variations in the STA origin in the carotid 

triangle, anatomical region in which 

various surgical procedures, more or less 

invasive, are completed. These variations 

prove a lack of reliable anatomic 

landmarks unanimously accepted for STA 

identification. 
 

The observations regarding the 

STA origin are useful in improving 

surgery techniques in the anterior region 

of the neck, especially larynx and thyroid 

gland surgery techniques, in order to 

minimise post-operative haemorrhagic 

complications. 
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