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The anatomy of the external carotid artery and its variations are of ground sig­
nificance in head and neck surgery. During a dissection of a male cadaver, an 
undescribed common trunk between superior thyroid, superior laryngeal, and 
lingual arteries was found. The variations of the anterior cervical branches of the 
external carotid artery and their clinical implications are discussed. The described 
unusual branching pattern of the external carotid artery must always be consi­
dered in invasive or non-invasive procedures because it may lead to unexpected 
complications. (Folia Morphol 2024; 83, 2: 439–443)
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INTRODUCTION
The common carotid artery (CCA) is the main 

source of blood supply to the neck and head. On the 
neck, CCA passes through the carotid triangle and 
usually bifurcates at the level of the upper border 
of the thyroid cartilage and the intervertebral disc 
between C3 and C4 vertebrae [31]. Sometimes, it 
may divide at the inferior border of the thyroid car-
tilage or in level of the upper or lower border of the 
hyoid bone [17, 19]. The CCA gives off two terminal 
branches — the external carotid artery (ECA) and the 
internal carotid artery (ICA). ECA supplies neck and 
head, and the ICA — portions of the brain and head.

The cervical branches of the ECA are distributed 
into anterior and posterior divisions, except the as-
cending pharyngeal artery, which originates from the 
medial (deep) surface of ECA. The anterior division 
consists of the superior thyroid artery (STA), the lin-

gual artery (LA) and facial artery (FA). The posterior 
division includes the occipital artery and posterior 
auricular artery. In the neck, initially the ECA is loca
ted medial and anterior to the ICA, superiorly it runs 
lateral to it [26, 29]. 

The LA is the second branch of the ECA and 
through its course, it supplies the adjacent tissues, i.e. 
the tongue and the floor of the mouth together with 
the sublingual gland, suprahyoid muscles, the lingual 
alveolar mucosa. It appears anteromedially from the 
ECA at the tip of the greater horn of the hyoid bone, 
between the STA and the FA [5]. The vessel runs 
medially to the hyoid bone, crosses the hypoglossal 
nerve (CN XII), and courses deep to the stylohyoid 
and digastric muscles, passing subsequently between 
the middle constrictor and the deep surface of the 
hyoglossus muscle [25] to reach the posterior part 
of the tongue where it continues as the deep lingual 
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artery to the lingual tip. The major branches of the 
LA include the suprahyoid artery, the dorsal lingual 
artery, the sublingual artery, and the deep lingual 
artery, also known as the ranine artery [27].

Usually, the LA originates as a single branch but 
in some cases, it can form common trunks: with the 
STA — thyro-lingual trunk (TLT), with the FA — lin-
guo-facial trunk (LFT), and with the STA and FA — 
thyro-linguo-facial trunk (TLFT) [4, 31]. The variations 
of the ECA are of great clinical significance and they 
must be considered during the preoperative, radio-
logical and ultrasonic assessment [18]. 

CASE REPORT
A male human cadaver, aged 76 years old, was 

prone to detailed neck dissection at the Department 
of Anatomy, Histology and Embryology at the Medical 
University — Plovdiv, exposing the CCA, ICA and ECA 
together with the corresponding branches. The dissec-
tion of human cadavers at the Anatomy Labs for edu-
cational and scientific purposes was approved by the 
Local Ethic Committee and Medico-Legal Office of the 
University. The cadaver was preserved in a liquid com-
posed of 96° denatured alcohol, 36% formaldehyde, 
glycerol, carbol and water for a period of 3 months.

During the direct observation of the CCA, the ECA 
and its branches, a common trunk between the supe-

rior thyroid, lingual and superior laryngeal arteries – 
thyro-linguo-laryngeal trunk (TLLT), that has not been 
yet described, was found. The length and diameter 
of the vessels were measured by an electronic calliper 
RoHS (manufactured by KWB) with a measurement 
accuracy up to 0.02 mm and a measurement speed 
of 1.5 m/s, powered by 1.45 V battery. The measure-
ments were recorded in millimetres. 

The trunk was located on the left side of the neck 
and it arose from the medial aspect of the ECA, 6 mm 
above the carotid bifurcation. The superior laryngeal 
artery (SLA) originated directly from the common TLLT 
and not from the STA. The common trunk trifurcated 
and gave origin to the STA, SLA and LA (Fig. 1). The 
length of the TLLT and its diameter as well as the 
diameters of the STA, SLA, and LA are summarized in 
Table 1. The course of the three arteries after the tri-
furcation was typical. The FA appeared 22 mm above 
the carotid bifurcation without any variations. The 
branches of the ECA on the right side of the cadaver 
did not show any variations (Fig. 2).

DISCUSSION
Head and neck surgical procedures require detailed 

knowledge of the vascular supply and the possible 
variations. The anatomical variations of the STA and 
LA may lead to misdiagnosis, difficulties in the exact 

Figure 1. Thyro-linguo-laryngeal trunk — a common trunk between superior thyroid artery, superior laryngeal artery and lingual artery (1 — 
thyro-linguo-laryngeal trunk; 2 — superior thyroid artery; 3 — superior laryngeal artery; 4 — lingual artery; 5 — common carotid artery;  
6 — external carotid artery).
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identification of the arterial branches, and intra- and 
postoperative complications as vascular injuries, and 
profuse haemorrhage during and after many surgical 
procedures such as thyroidectomy, neck dissection, 
catheterization of the common and external carotid 
arteries, glossectomy, etc. These variations are also 
important for establishing the proper diagnosis in 
radiology and for preventing of fatal errors in cases 
when the branches are mistaken with each other [17].

Deviations in blood supply are usually asympto-
matic. Different diseases and pathologies may reveal 

the clinically silent abnormalities and variations of  
the vascular network and cause a manifestation  
of complaints and symptoms. In most cases, they 
can be visualized during angiographic examinations 
or surgical treatment [8, 31].

The variations of the branches of the ECA are well 
known. As a rule, they arise separately but, in some 
individuals, common trunks may be formed. 

Lucev et al. [17] showed that the STA may arise 
from the CCA (47.5%), ECA (30%) or the carotid bifur-
cation (22.5%). Sanjeev et al. [24] found that the LA is 
a separate branch of the ECA in 78.38% of the cases. 
Its position varies between 4–10 mm above the carotid 
bifurcation. Other authors stated that the individual 
branching pattern of the LA varies between 77% and 
90% [6, 9, 19, 21]. The LA may also appear from the 
CCA [13] or from its bifurcation [17, 31]. 

The lingual artery forms more often LFT than TLT 
or TLFT. Zümre et al. [31] found that the prevalence 
of the LFT is about 20% (10% on the left and 10% on 
the right side), of the TLT — 2.5% (on the left side), 
and the TLFT — 2.5% (on the right side).

The LFT is the most common variation with 
estimated frequency of about 10–20% [1, 4, 19].  
Sirbu et al. [28] reported that the occurrence of 
the LFT varies between 3.29% and 44.7%, average 
16.39%. In most cases the variation is unilateral. 
The high frequency of this variation should always 
be considered because it may lead to uncontrolled 
bleeding because of trauma, pathology or surgical 
interventions [28]. 

Thyro-lingual and thyro-linguo-facial trunks are 
rare variations. The TLFT usually occurs in about 2.2% 
of the cases [28]. Some authors reported it has uni-
lateral appearance [9, 22, 31], while others found it 
bilaterally [3].

The TLT may arise from the CCA [14, 16, 20, 23], 
the carotid bifurcation [11, 14], or the ECA [23]. 
Its prevalence is between 2.5% and 9.5% [14, 19, 
21, 31]. Ozgur et al. [21], Zümre et al. [31] and 
Mata et al. [19] found TLT in 2.5% of the cases. 
Sanjeev et al. [24] reported TLT frequency of 2.7%, 
and Patel et al. [22] — of 3%. In most cases, the 
trunk is located unilaterally, but it can be bilateral 
[12], as well. TLT may be the cause for damage of 
the LA during thyroidectomy [28]. TLT can appear 
at a different distance from the carotid bifurcation. 
Ergur and Icke [7] reported that it originates 7.6 mm  
from the carotid bifurcation; Babu [2] found it 2 cm 
below the bifurcation. Surgery of tongue malignan-

Table 1. Dimensions of the thyro-linguo-laryngeal trunk (TLLT) 
and its branches

Vessel Diameter [mm] Length l [mm]

TLLT 3.0 3

STA 1.0 -

SLA 1.0 -

LA 2.5 -

TLLT – thyro-linguo-laryngeal trunk; STA – superior thyroid artery; SLA – superior laryn-
geal artery; LA – lingual artery

Figure 2. Right side of the same cadaver without any variations 
(1 — superior belly of omohyoid muscle; 2 — internal jugular vein; 
3 — common carotid artery; 4 — carotid bifurcation; 5 — external 
carotid artery; 6 — internal carotid artery; 7 — vagus nerve; 8 — 
superior thyroid artery; 9 — superior laryngeal artery; 10 — supe-
rior laryngeal nerve; 11 — hypoglossal nerve).
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cies demands preservation of its blood supply. In 
advanced cases treatment may require ligation of 
the ECA above the origin of the STA. Preoperative 
visualization of the TLT is of crucial importance in 
patients undergoing tongue surgery. The ligation 
of the common trunk may compromise the blood 
supply to the tongue and/or the thyroid gland; the 
ligation of the ECA above the common trunk may 
induce profuse bleeding when tongue surgery is 
performed [12].

The origin of the SLA is also variable. Vazquez 
T et al. [30] classified the appearance of the SLA in  
4 different types. In type I the SLA arises from the 
STA (78%), in type II — from the ECA (9%), in type 
III — from the CCA (5%), in type IV — from the CB 
(4%). In 2022, Landzhov et al. [15] proposed a new 
classification of the variations of the SLA. The clas-
sification determines the variations of the SLA into 
5 types: Type I — variations in the SLA arising from 
branches of the ECA; type II — variations of the SLA 
arising from the carotid tree; type III — variations 
of the SLA arising from a common trunk; type IV — 
doubled SLA; type V — absent SLA.

We did not observe the familiar variations of the 
branches of the ECA. However, we discovered a com-
mon trunk between STA, SLA and LA — a variation, 
which is not described in the literature. We chose the 
name — thyro-linguo-laryngeal trunk — according to 
the current edition of the Nomina Anatomica, and by 
adding the name of the SLA to the name of the TLT.

CONCLUSIONS
The variations of the branches of the ECA are 

well-known but they must be always taken under 
consideration when radiological examination, surgery 
and other invasive or non-invasive procedures are 
performed. Deviations in blood supply predispose to 
confusion and poor identification of the branches of 
the ECA in the neck which can be the cause for unex-
pected complications such as profuse bleeding and 
impaired blood supply to occur. Preliminary assess-
ment of the anatomy of the neck is the basis for sound 
treatment planning and prevention of complications. 
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