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Summary
The external carotid artery originates branches to face structures. The superior thyroid, lingual 
and facial arteries are originated from this vessel as artery trunks or separately. The aim of this 
study was to determinate the arrangement frequency of these artery branches. For this, thirty 
six (36) hemi-heads of adult cadavers from both genders were studied. The anatomic parts were 
fixed in 10% of formalin and dissected. The superior thyroid, lingual and facial arteries were 
analyzed in terms of their origins. The superior thyroid, lingual and facial arteries originated 
separately from the external or common carotid artery in 77.8% of the cases. A linguofacial trunk 
was observed in 19.9% of the cases and a thyrolingual trunk in 2.8%. A thyrolinguofacial trunk 
was not observed. In 51.2% cases the superior thyroid artery originated directly from the exter-
nal carotid artery, in 45.3% from the bifurcation of the common carotid artery, and in 3.5% from 
the common carotid artery. Thus, the superior thyroid, lingual and facial arteries more frequent-
ly showed a separate origin from the external or common carotid artery. Among the combined 
artery trunks, the linguofacial trunk was most frequently observed, followed by the thyrolin-
gual trunk. The superior thyroid artery originated more frequently from the external or common 
carotid artery; however, it also could emerge from the bifurcation of the common carotid artery.
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Introduction

The two common carotids are the main arteries that supply the head and neck 
with blood (Standring, 2008; Dogan et al., 2010), and in the higher part of the neck 
they divide into two branches, the external and internal carotids. According to 
Standring (2008), in 8 possible levels between the second and the sixth cervical ver-
tebra, the common carotid supplies 1) the exterior of the head, face, and most part 
of the neck and 2) structures within the cranial cavity (Standring, 2008), with numer-
ous variations. Knowledge of the neck vessels anatomy is important for surgical and  
radiological purposes (Lucev et al., 2000).
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The right and left common carotid arteries differ in origin and size (Standring, 
2008), and generate the external carotid in the carotidal trigon lateral to the superior 
border of the thyroid cartilage in 50% of cases (Zümre, 2005; Standring, 2008), at the 
inferior border of this cartilage in 12.5%, at the inferior border of the hyoid bone in 
25%, and at the superior border of this bone in 12.5% (Lucev et al., 2000).

In general, the bifurcation level mentioned above is the same as the intervertebral 
disc between the third and fourth cervical vertebra (Zümre et al., 2005; Standring, 
2008), where the external carotid inclines laterally and posteriorly and passes through 
the space between the angle of the mandible and the mastoid process, then divides 
into the superficial temporal and maxillary arteries (Standring, 2008). 

While ascending, the external carotid generates branches to the face with many 
variations; in order, the thyroid superior, lingual and facial arteries (Lockhart et al., 
1983; Costa et al., 2000; Sobotta, 2000; Madeira, 2004; Wolf-Heidegger, 2006; Schunke 
et al., 2007). Variations have been reported; the superior thyroid, lingual and facial 
arteries can form combined arterial trunks (Figun and Garino, 1989; Gray, 1995; 
Dangelo and Fattini, 2000; Schunke et al., 2007). The superior thyroid artery is espe-
cially important since it may form a supra-isthmic anastomosis that supports blood 
flow to the brain in cases of occlusion of the common carotid artery (Macchi and 
Catini, 1995). 

A thyrolingual trunk or a thyrolinguofacial trunk are sometimes observed (Bas-
majian, 1993; Shangkuan et al., 1998; Shima et al., 1998; Lins et al., 2005; Zümre et al., 
2005; Schunke et al., 2007); however, a trunk including the maxillary artery instead of 
the lingual artery is rare (Gray, 1995).

These studies have indicated large variations in the neck vessels, in a region 
where many surgical procedures are conducted. For example, cervical artery dis-
section is an important cause of stroke due to intramural hemorrhage (Muller et al., 
2000). Therefore, it is very important for surgeons to know the exact frequency and 
variations of the arteries in the areas where they have to operate (Panagouli et al., 
2011). Variations are common in the neck vessels and may create danger to surgery 
(Sanjeev et al., 2010; Panagouli et al., 2011). Indeed, physicians must take care and 
consider all possible variation in the neck arteries before and during surgery and in 
cases of ultrasonic or radiologic examination (Mamatha et al., 2010); failure to con-
sider those variations may generate fatal errors (Lucev et al., 2000).

Moreover, anatomical information on the head and neck arteries is important for 
less invasive treatment of diseases in the neck and head region (Satogami et al., 2009). 
In general, knowledge of angio-architecture contributes to skillful segmentectomies, 
helping to preserve tissue, perform better surgery, reduce both anesthesia and hem-
orrhage, and consequently save human lives (Di Dio, 1999). However, despite varia-
tions in the carotid and its branches, only a few studies investigated these variations, 
mostly as case-reports (Sanjeev et al., 2010), and inconsistent information has been 
reported (Lo et al., 2006).

In the present study, the external carotid artery and its  anterior branches were 
studied  focusing on the prevalence of trunks and on the origin of the superior thy-
roid artery in reference to the bifurcation level of the common external carotid, using 
human cadavers in Brazil.
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Material and methods

Thirty-six hemi-heads (19 right and 17 left) of different adult cadavers from both 
genders were studied. These cadavers were initially fixed in formalin 10% and then 
kept in glycerin 5%. The hemi-heads were dissected to expose the arterial branches of 
the head and neck. The arrangement of the superior thyroid, lingual and facial arter-
ies was analyzed in terms of variations of origin. This study was conducted as previ-
ously approved by the Department of Morphology of the Institute of Biological Sci-
ences, Federal University of Goias, Brazil.

Statistical analysis was performed using the Biostat 2009 software [version 
5.8.4.3, 2010]. The present data and those from previous literature were compared by 
Kruskal-Wallis and non-parametrical χ2 tests (Vieira, 2003; Aversi-Ferreira, 2009; Aver-
si-Ferreira et al., 2011).

Results

Separate superior thyroid, lingual and facial arteries were observed in 77.8% cases 
(Table 1).

Separate origins were clearly identified for these vessels (Figs 1 and 2-I). How-
ever, formation of trunks was also observed (Fig. 2-II, Table 2). A linguofacial trunk 

Table 1 - Origin of the superior thyroid, lingual, and facial arteries in the hemi-heads of humans in Brazil.

Hemi-heads Separate
Arterial trunks

Linguofacial Thyrolingual
Right 15 (41.7%) 3 (8.33%) 1 (2.8%)
Left 13 (36.1%) 4 (11.2%) 0
Total 28( 77.8%) 7 (19.4%) 1 (2.8%)

A thyrolinguofacial trunk was never observed.

Table 2 - Prevalence of superior thyroid, lingual, and facial arteries in previous studies.

Trunks and respective frequencies (%)
Authors Country of ori-

gin of studiesThyrolingual 
trunk

Linguofacial 
trunk

Thyrolinguofacial 
trunk

- - 3 Adachi (1928) Japan
- 20 - Lucev et al. (2000) Croatia

2.5 7.5 0 Ozgur et al. (2008) Turkey
3.5 31 0 Shintani et al. (1999) Japan
2.7 18.92 0 Sanjeev et al. (2010) India
2.5 20 2.5 Zümre et al. (2005) Turkey
2.8 19.4 0 This work Brazil

p<0.05 by Kruskal-Wallis and χ2 test, indicating similarity between samples.
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was observed in 19.4% hemi-heads (Table 2). It most frequently originated from the 
external carotid artery (Table 3), and in some cases from the common carotid artery 
bifurcation (Fig. 2-III, Table 3). A thyrolingual trunk (Fig. 2-IV, Table 2) was observed 
only in one case (2.8%, Table 1, 2). A geminated origin of the three arterial branches 
to form a thyrolinguofacial trunk was not observed in the present study.

The origin of the superior thyroid artery occurred at three possible levels (Table 
3). The most frequent origin was, in 51.2% cases, the external carotid artery superi-
or to the common carotid artery bifurcation (Fig. 1). This vessel originated from the 
common carotid artery bifurcation (Fig. 2-I) in 45.3% cases, and from the common 
carotid artery in 3.5% cases (Fig. 2-II and III).

Figure 1 – Arrangement of the cervicofacial arterial branches in adult human. The superior thyroid (A), lin-
gual (B) and facial (C) arteries have separate origins from the external carotid artery (D). The internal carotid 
(E) and common carotid (F) arteries are also shown. Magnification of 1.9 times the natural size.  
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Figure 2 - Arrangement of the cervicofacial arterial branches in human adults. Magnification of 1.4 times the 
natural size.  
I - Superior thyroid (A), lingual (B) and facial (C) arteries with separate origins from the external carotid artery 
(D). The superior thyroid artery emerges at the common carotid artery bifurcation (F) into external and inter-
nal (E) carotid arteries.
II - Lingual (B) and facial (C) arteries originating close to each other from the external carotid artery (D). 
Superior thyroid artery (A) originating from the common carotid artery (F). 
III – Linguofacial trunk emerging from the common carotid artery bifurcation (F) and giving origin to the lin-
gual (B) and facial (C) arteries. Superior thyroid artery (A) emerging from the common carotid artery.
IV - Thyrolingual trunk emerging from the external carotid artery (D) and giving origin to the superior thy-
roid (A) and lingual (B) arteries. Facial artery (C) with separate origin.
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The comparison of these data with previous ones from the literature did not show 
any significant difference (Tables 2 and 3).

Discussion 

Statistical analysis

From statistical analysis, it may be argued that the great variability in the origin of 
carotid artery branches occurs in equal measure among different population and it is 
not yet possible to speculate which and how genetic, environmental and random fac-
tors influence the anatomical architecture of these vessels.

Separate origins

In the present study, separate origins of the superior thyroid, lingual, and facial 
arteries were observed in 77.8% cases, which was greater than in some previous stud-
ies (Zümre et al., 2005) but in agreement with Sanjeev et al. (2010), who reported that 
separate origins occur most frequently to these vessels. 

The present results are consistent with what one reads in the anatomic textbooks 
indicating separate origins for these vessels (Lockhart et al., 1983; Gardner et al., 1988; 
Costa et al., 2000; Sobotta, 2000; Madeira, 2004; Wolf-Heidegger, 2006; Standring, 
2008); some authors reported the origins without mentioning the existence of arterial 
trunks (Figun and Garino, 1989; Gray, 1995; Dangelo and Fattini, 2000; Schunke et al. 
2007). Researchers should take into account the different origins of cadavers (ethnic 
and genetic differences) and the methodologies employed, because large differences 
have been observed between data sets even from the same country (Table 3). 

In the present study, the superior thyroid artery most frequently originated from 
the external carotid artery (51.2%). In 45.3% of the cases, the origin of the superior thy-

Table 3 - Prevalence of the origin of the superior thyroid artery in relation to the bifurcation level of the 
common external carotid.

Level of origin (%)
Authors Country of ori-

gin of studiesCarotid  
bifurcation

External  
carotid artery

Common  
carotid artery

0 64.86 35.14 Sanjeev et al. (2010) India
2 46 52 Harrigan and Deveikis (2009) USA

1.5 46.2 52.3 Lo et al. (2006) New Zealand
22.5 30 47.5 Lucev et al. (2000) Croatia
22 68 10 Banna and Lasjaunias (1990) Saudi Arab
40 25 35 Ozgur et al. (2008) Turkey
70 25 5 Zümre et al. (2005) Turkey

45.3 51.2 3.5 This work Brazil

p<0.05 by Kruskal-Wallis and χ2 test, indicating similarity between samples.



71Branches of human external carotid

roid artery occurred at the level of the common carotid artery bifurcation, and least 
frequently from the common carotid artery (3.5%). The finding about the superior thy-
roid artery is important because, in case of occlusion of common carotid, the superior 
thyroid artery becomes a possible route of collateral circulation through the supra-isth-
mic anastomosis (i.e. a large anastomosis between the superior and inferior arteries), 
that can support substantial blood supply to the brain (Macchi and Catini, 1995).

Artery trunks 

The prevalence of each trunk in the present study was largely consistent with 
those in the previous studies. The linguofacial trunk was observed in 19.4% cases in 
this work. This frequency ranges from 7.5 to 31% according to other authors (Basma-
jian, 1993; Shangkuan et al., 1998; Shima et al., 1998; Shintani et al., 1999; Lucev et al., 
2000; Lin et al., 2005; Zümre et al., 2005; Ozgur et al., 2008; Sanjeev et al., 2010). The 
thyrolingual trunk has been reported in the previous literatures from 2.5 to 3.5% cases 
(Adachi, 1928; Zümre et al., 2005), while the prevalence observed in the present study 
was 2.8%. Substitution of the lingual artery by a branch from the maxillary artery has 
been described as a rare variant (Gray, 1995), which was never found in this study.

From a statistical point of view, the prevalence of each trunk is small and similar 
among the previous and present studies. Indeed, as shown by the frequencies of the 
arterial trunks, which ranged from 2.5 to 3.5% for the thyrolingual trunk, from 0.0 to 
3.0% for the thyrolinguofacial trunk, and from 7.5 to 31% for the linguofacial trunk. The 
variation among the studies in the different countries is small, except for the linguofa-
cial trunk because of two extreme data obtained from different countries (Table 2). 

Embryological consideration

When separate origins were observed, the maximum distance between the lin-
gual and facial arteries was 14.56 mm, and that from the lingual artery to the superior 
thyroid artery was 39.04 mm (Lins et al., 2005). The interval between these vessels is 
quite variable (Lins et al., 2005); sometimes no interval was observed in 2.5% of human 
fetuses (i.e., formation of the thyrolinguofacial trunk) (Zurme et al., 2005), as also 
reported in an atlas (Schunke et al., 2007). However, statistical analysis did not indicate 
any significant difference in the prevalence of the combined trunks among the differ-
ent studies, either by Kruskal-Wallis (p>0.748) or χ2 tests (p<0.5578). This would be in 
keeping with the angiogenesis theory, which suggests that confluence of the vessels 
and vessels with large diameter are more common in fetuses compared with adults.

This might depend on the higher body, and organ, surface-to-volume ratio in fetus-
es than in adults, which might favor proportionally larger vessels in fetuses. Aversi-
Ferreira (2008) have proposed that the exponential relation between increase in vol-
ume and increase in surface may explain the higher metabolism rate of small animals 
as compared with that of big ones and of children as compared with human adults; 
indeed, during body growth the area increases proportionally to the square and the 
volume proportionally to cube of the diameter (Penereiro, 2010). The area is strictly 
correlated with energy expenditure, feeding and gas distribution in organisms and 
this might explain why the area of arteries in fetuses is wider than adults. For exam-
ple, the thyrolinguofacial trunk occurs most frequently in fetuses and tends to disap-
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pear in adults. Moreover this region, where the common carotid divides into external 
and internal carotid arteries, is a site of marked histological transition since an elastic 
(type III) artery generates muscular (type I) arterial branches (Hughes, 1943).

Conclusions

Variations in the arrangement of the studied vessels have not been correlated with 
derangement of blood perfusion in the face and neck. From the stand point of surgi-
cal procedures and of radiological and ultrasonic examination, knowledge of arterial 
anatomical variations in the cervical region are required to avoid errors in invasive 
procedures in this region which can be fatal (Kruger, 1984; Bavitz et al., 1994; Lucev et 
al., 2000; Mamatha et al., 2010; Sanjeev et al., 2010, Satogami et al., 2009).

Acknowledgments

This work was supported by Core Research for Evolutional Science and Technology, 
Japan Science and Technology Agency, Japan, Japan Society for the Promotion of Sci-
ence Asian Core Program, and the Ministry of Education, Science, Sports and Culture, 
Grant-in-Aid for Scientific Research (A) (22240051); and by National Council of Tech-
nology and Development - Brazil. The funders had no role in study design, data col-
lection and analysis, decision to publish, or preparation of the manuscript. The authors 
thanks to anonymous reviewers by important contributions to improve the quality of 
this work.

References 

Aversi-Ferreira T.A., Maior R.S., Carneiro-e-Silva F.O., Aversi-Ferreira R.A.G.M.F., 
Tavares M.C., Nishijo H., Tomaz C. (2011) Comparative anatomical analyses of the 
forearm muscles of Cebus libidinosus (Rylands et al. 2000): manipulatory behavior 
and tool use. PLoS ONE 6: e22165. doi:10.1371/journal.pone.0022165.

Aversi-Ferreira T.A. (2008) Biologia Celular e Molecular. 1st edn. Átomo, Campinas. 
Pp. 27-29.

Aversi-Ferreira T.A. (2009) The new statistic method for comparative anatomy. Int. J. 
Morphol. 27: 1051-1052.

Banna M., Lasjaunias P. (1990) The arteries of the lingual thyroid: angiographic find-
ings and anatomic variations. AJNR Am. J. Neuroradiol. 11: 730-732.

Basmajian J.V. (1993) Anatomia de Grant. 10th edn. Manole, São Paulo.
Bavitz J.B., Ham S.D., Homze E.J. (1994) Arterial supply to the floor of the mouth and 

lingual gingiva. Oral Surg. Oral Med. Oral Pathol. 77: 232-235.
Costa C.A., Costa C.B., Savedra C.M. (2000) Sistema circulatório. In: Costa C.A., Costa 

C.B., Savedra C.M. (Eds). Fundamentos de Anatomia para o Estudante de Odon-
tologia. 1st edn. Atheneu, São Paulo. Pp. 115-149.

Dangelo J.G., Fattini C.A. (2000) Pescoço e cabeça. In: Dangelo J.G., Fattini C.A. (Eds). 
Anatomia Humana Sistêmica e Segmentar. 2nd edn. Atheneu, São Paulo. Pp. 391-491.



73Branches of human external carotid

Di Dio L.J. (1999) The importance of anatomy. Ann. Anat. 181: 455-465.
Dogan N.U., Cicekcibasi A.E., Fazliogullari Z., Yilmaz M.T., Uysal I.I., Salbacak A. 

(2010) Unilateral variations of vessels and nerves in the neck. Int. J. Morphol. 28: 
963-966.

Figún M.E., Garino R.R. (1989) Angiologia. In: Figún M.E., Garino R.R. (Eds). Anatomia 
Odontológica Funcional e Aplicada. 2nd edn. Panamericana, São Paulo. Pp. 79-118.

Gardner W.D., Gray H., O’Rahilly R. (1988) Anatomia: Estudo Regional do Corpo 
Humano. 3rd edn. Guanabara Koogan, Rio de Janeiro.

Gray H. (1995) Gray Anatomia. 29th edn. Guanabara Koogan, Rio de Janeiro.
Harrigan M.R., Deveikis J.P. (2009) Handbook of Cerebrovascular Disease and Neuro-

interventional Technique. Humana Press, New York. P. 11.
Hughes A.F.W. (1943) The histogenesis of the arteries of the chick embryo. J. Anat. 77: 

266-287.
Kruger G.O. (1984) Cirurgia Bucal e Maxilo-Facial. 5th edn. Guanabara Koogan, Rio 

de Janeiro.
Lins C.C.S.A., Cavalcanti J.S., Nascimento D.L. (2005) Extraoral ligature of lingual 

artery: anatomic and topographic study. Int. J. Morphol. 23: 271-274.
Lo A., Oehley M., Bartlett A., Adams D., Blyth P., Al-Ali S. (2006) Anatomical varia-

tions of the common carotid artery bifurcation. ANZ J. Surg. 76: 970–972.
Lockhart R.D., Hamilton G.F., Fyfe F.W. (1983) Anatomia do Corpo Humano. 2nd 

edn. Guanabara Koogan, Rio de Janeiro. Pp. 557-645.
Lucev N., Bobinac D., Maric I., Drescik I. (2000) Variations of the great arteries in the 

carotid triangle. Otolaryngol. Head Neck Surg. 122: 590-591.
Macchi C., Catini C. (1995) Clinical importance of the supra-isthmic anastomosis 

between the superior thyroid arteries in six cases of occlusion of the common 
carotid artery. Surg. Radiol. Anat. 17: 65-69.

Madeira M.C. (2004) Anatomia da Face: Bases Anatomo-funcionais para a Prática 
Odontológica. 5th edn. Servier, São Paulo.

Mamatha T., Rai R., Prabhu L.V., Hadimani G.A., Jiji P.J., Prameela M.D. (2010) 
Anomalous branching pattern of the external carotid artery: a case report. Roma-
nian J. Morphol. Embryol. 51: 593–595.

Muller B.T., Luther B., Hort W., Neumann-Haefelin T., Aulich A., Sandmann W. 
(2000) Surgical of 50 carotid dissections: indications and results. J. Vasc. Surg. 31: 
980-988.

Ozgur Z., Govsa F., Ozgur T. (2008) Assessment of origin characteristics the front 
branches of the external carotid artery. J. Craniofac. Surg., 19: 1159-1166.

Penereiro J.C. (2010) Some considerations about Galileo regarding the Physics likeness, 
theory of strength materials and bending theory. Cad. Bras. Ens. Fis. 27: 288-312.

Panagouli E., Lolis E., Veneriatos D. (2011) A morphometric study concerning the 
branching points of the main arteries in humans: Relationships and correlations. 
Ann. Anat. 19: 86-99.

Satogami N., Okada T., Koyama T., Kimio Gotoh K., Kamae T., Togashi K. (2009) Vis-
ualization of external carotid artery and its branches: Non–contrast-enhanced MR 
angiography using balanced steady-state free-precession sequence and a time-spa-
tial labeling inversion pulse. J. Magn. Reson. Imaging. 30: 678-683.

Sanjeev I.K., Anita H., Ashwini M., Mahesh U., Rairam G.B. (2010) Branching pattern 
of external carotid artery in human cadavers. J. Clin. Diagn. Res. 4: 3128-3133.



74 João R. Mata, Fabiana R. Mata, Márcio C. R. Souza et al.

Schunke M., Schulte E., Schumacher U., Voll M., Wesker K. (2007) Atlas de Anatomia 
Prometheus. 1st edn. Guanabara Koogan, Rio de Janeiro.

Shangkuan K.H., Xinghai W.,  Zengxing W., Shizhen J., Yishi C. (1998) Anatomic bas-
es of tongue flaps. Surg. Radiol. Anat. 20: 83-88.

Shima H., Luedinghausen M.V., Ohno K., Michi K. (1998) Anatomia da Anastomose 
microvascular no pescoço. Plast. Reconstr. Surg. 101: 33-41.

Shintani S., Terakado N., Alcalde R. E , Tomizawa K., Nakayama S., Ueyama Y., Ichi-
kawa H., Sugimoto T., Matsumura T. (1999) An anatomical study of the arteries 
for intraarterial chemotherapy of head and neck cancer. Int. J. Clin. Oncol. 4: 327-
330.

Sobotta J. (2000) Atlas de Anatomia Humana. 21th edn. Guanabara Koogan, Rio de 
Janeiro.

Standring S. (2008) Neck. In: Pandit J.J. (Ed.). Gray’s anatomy: The anatomical basis 
of clinical practice. London: Churchill Livingstone. pp 435–466.

Vieira S., Hossne W.S. (2003) Scientific methodology to health areas. Elsevier, Rio de 
Janeiro.

Zümre O., Salbacak A., Ciçekcibaşi A.E., Tuncer I., Seker M. (2005) Investigation of 
the bifurcation level of the common carotid artery and variations of the branches 
of the external carotid artery in human fetuses. Ann. Anat. 187: 361-369.


