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The external carotid artery (ECA) is the major blood supply for structures in the 
head and neck. Typically, it has 8 separate branches; but there are many ana-
tomical variations, making it difficult to predict surgical outcomes and complica-
tions without 3-dimensional imaging. This case study focuses on a cadaver with 
multiple anatomical variations in the ECA, i.e., lingual, facial, occipital, ascending 
pharyngeal, and posterior auricular arteries, found during routine dissection of 
the right cadaveric neck. We also discuss the incidences of several other anatom-
ical variations of the ECA branches and their surgical implications and potential 
complications. (Folia Morphol 2023; 82, 1: 205–210)
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INTRODUCTION
The external carotid artery (ECA) forms at the 

bifurcation of the common carotid artery (CCA) 
at the level of the fourth cervical vertebra. It has 
eight major branches that supply areas around the 
head, neck, and face. It terminates as it bifurcates 
into the maxillary artery, which supplies the max-
illary region and several adjacent regions such as 
the oral cavity, and the superficial temporal artery, 

which supplies the area of the scalp overlying the  
temporal region [12, 13].

The ascending palatine artery is a branch of the 
facial artery, diverging soon after the facial artery 
branches off the ECA. It runs along the superior 
pharyngeal constrictor muscle and travels between 
the styloglossus and stylopharyngeus muscles. As it 
arrives at the levator veli palatini muscle it divides 
into two branches [12, 13]. One continues along the 
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pharynx to supply the palatine glands and the muscles 
of the soft palate, eventually anastomosing with the 
descending palatine branch of the maxillary artery. 
The other immediately pierces the pharynx to supply 
the palatine tonsil and auditory tube and later anas-
tomoses with the tonsillar branch of the facial artery 
and the ascending pharyngeal artery [6].

The purpose of this case presentation is to dis-
cuss an anatomical variation found during a routine 
dissection that has important clinical implications for 
surgeries at the level of the angle of the mandible.

CASE REPORT
During routine dissection of the right cadaveric 

neck of a 72-year-old at death female, multiple ana-
tomical variations of the ECA were noted (Figs. 1, 2).  
The cadaver had a history of endarterectomy of the 
right internal carotid. There was adhesion of the 
common facial vein and the hypoglossal nerve.

Lingual and facial arteries

A small branch arose from the lingual artery at 
the depth of the submandibular gland and bifurcated 
into the ascending palatine artery and a branch to the 
submandibular gland (Fig. 3). The ascending palatine 
artery ran laterally to the stylohyoid and styloglossus 
muscles. This is an atypical presentation, as the as-

cending palatine artery and the branch to the sub-
mandibular gland did not arise from the facial artery. 

Ascending pharyngeal artery

The sternocleidomastoid branch arose from the 
ascending pharyngeal artery instead of the occipital 
artery (Fig. 4). 

Occipital and posterior auricular arteries

The occipitoauricular trunk arose from the ECA 
at the level where the stylohyoid and styloglossus 
crossed it (Fig. 5).

DISCUSSION
Embryology of the ECA

The development of the ECA begins at weeks 3–5 
in utero. The aortic sac gives rise to the aortic arches 
and the third aortic arch gives rise to the CCA, which 
later bifurcates into the internal and external carotid 
arteries. Most branches of the ECA originate from 
the third arch except for the maxillary artery, which 
arises from the first aortic arch [5].

Other anatomical variations of the branches of 
the ECA

There have been many studies aimed at identifying 
the incidences of different ECA variations. In an ana-

Figure 1. Right external carotid artery (ECA) with multiple variant branches; CCA — common carotid artery; ICA — internal carotid artery; 
IJV — internal jugular vein; SCM — sternocleidomastoid muscle.
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tomical study of 40 cadavers, Devadas et al. [4] iden-
tified and quantified various anatomical variations of 
ECA branching. They observed that only 75% of their 
specimens had an ECA origin at the level of the upper 
border of the thyroid cartilage, where it is expected.  
A higher-than-expected ECA origin was present in 
25% cases; there were no cases with a lower-than-ex-
pected origin. It was noted that 78.75% of cases 
displayed separate origins for the anterior branches. 

On the other hand, the linguofacial trunk was seen in 
16% of the specimens, making it the most commonly 
observed variation, while a thyrolinguofaical trunk 
was seen in 1 (1.25%) case; no thyrolingual trunks 
were present. Notably, a case with a thyrolinguofacial 
trunk was also reported by Baxla et al. [1]. The ascend-
ing pharyngeal artery was normal in 97.5% of their 
cases, but 1 (1.25%) case had an unusually high origin 
above the carotid bifurcation, and another (1.25%) 
displayed double pharyngeal arteries at the poster-
omedial aspect of the ECA. Other notable variations 
were a muscular branch to the masseter muscle from 
the ECA in the parotid region, a slender branch to the 
internal jugular veins from the ECA above the superior 
thyroid artery origin, and a superior laryngeal artery 
emerging directly from the ECA in 3.75% of cases [4]. 

Several anatomical variations of ECA branching 
patterns have also been described by Navakalyani et 
al. [10]. In their report, the facial and lingual arteries 
arose from a common linguofacial trunk in 8% of 
cases, and the superior thyroid and the lingual arteries 
arose from a common thyrolingual trunk in 1%. They 
also observed the superior thyroid artery originating 
from the bifurcation of the CCA instead of the ECA 
in 8% of cases, and the ascending pharyngeal artery 
emerging from the occipital artery instead of the 
ECA in 1%. In 5% of cases there was a variation in 
which the posterior auricular artery branched off the 

Figure 2. Right external carotid artery (ECA) with multiple variant branches after resection; CCA — common carotid artery; ICA — internal 
carotid artery; SCM — sternocleidomastoid muscle.

Figure 3. Ascending palatine artery arising from the lingual artery 
(arrow).
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Figure 4. Sternocleidomastoid (SCM) branch arising from the ascending pharyngeal artery (APhA); A. SCM branch goes over the hypoglossal 
nerve (arrow); B. After resection of the hypoglossal nerve. The origin of the SCM is seen clearly; APaA — ascending palatine artery; ECA — 
external carotid artery; FA — facial artery; ICA — internal carotid artery.

Figure 5. Occipitoauricular trunk.

BA

occipital artery instead of branching separately off 
the ECA. They found no variations in the origin of 
the ECA, but like Devadas et al. [10] they noted the 
origin at a higher level than expected in 2% of cases. 

In a study of 302 patients, Yamamoto et al. [14] 
determined the incidences of ECA branching pat-
terns by analysing 532 ECAs using digital subtrac-
tion angiography. They classified these arteries into 
three categories (A, B, C) based on the number of 

branches (two, three, four or more) emerging from 
the proximal ECA at a common point, the distal ECA 
counting as 1 branch [14]. Using this criterion, type A  
(2 branches) is defined as all individual branches aris-
ing separately from the proximal ECA. They observed 
type A in 344 (64.6%) ECAs in 237 (78.5%) patients, 
type B in 134 (25.2%) ECAs in 110 (36.4%) patients, 
and type C in 54 (10.2%) ECAs in 49 (16.2%) pa-
tients. Although type C was the least prevalent, it had  
a shorter distance (14.7 ± 6.6 mm) between the CCA 
and the bifurcation of the first branch of the ECA than 
type A (21.8 ± 15.6 mm) or type B (20.6 ± 8.9 mm).  
They also found that 96.3% of type C ECAs had  
a CCA bifurcation at the level of the junction of the 
third-fourth cervical vertebrae or higher, which was 
significantly higher than the bifurcation in type A or B.  
Because there are several anatomical variations, it 
is imperative that surgeons be aware of the type C  
variation to avoid unexpected complications [14].

An anatomical variation of the ascending palatine 
artery, branching from the lingual artery instead of 
the facial artery, has been noted in previous literature. 
Unfortunately, we could find no more details of this 
variation [11]. 

Our present case contains several variations that 
have not yet been reported and are not the most 
commonly encountered. While variations such as 
the linguofacial, thyrolinguofacial, and thyrolingual 
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trunks are gaining more exposure amongst surgeons, 
many others are possible. Each variant has important 
implications for surgeries of the head and neck such 
as thyroidectomies or reconstruction of a cervical 
aneurysm, so increasing our knowledge of these vari-
ations is imperative for reducing risks associated with 
head and neck surgery. 

Blood supply to the posterior palate

The ascending palatine artery provides the main 
source of perfusion to the soft palate, specifically sup-
plying the uvula, palatoglossus, palatopharyngeus, 
and the levator veli palatini muscle. This artery splits 
into two branches, the anterior and the posterior 
ascending palatine arteries. However, some studies 
have shown that the two branches do not always 
supply the soft palate simultaneously, which could be 
surgically significant [3]. The ascending pharyngeal 
artery also has another role; it has been found to sup-
ply the palatopharyngeus muscle [7]. Other arteries 
to note are the lesser palatine, the palatal branch of 
the ascending pharyngeal, and the tonsillar, which 
emerge beneath the mucosal layer and anastomose 
with the branches of the ascending palatine artery. 
This rich and interconnected blood supply reduces 
the risk of necrosis during palatoplasty surgeries [7].  

Clinical relevance

The lingual and facial arteries are located in del-
icate regions of the head and neck, putting them at 
risk of causing life-threatening haemorrhages in the 
setting of trauma. Haemorrhages on the floor of the 
mouth can obstruct the airway and require emer-
gency tracheostomy to maintain airway patency, so 
anatomical variations are important for physicians to 
consider when they plan for surgery or treat trauma 
cases [9]. Although the main complication of sub-
mandibulectomies is sialadenitis, it is imperative that 
surgeons be wary of vessels emerging from the lingual 
nerve at the level of the sublingual gland [6]. In our 
case study, the anatomical variation of the ascending 
palatine vessel emerging from the lingual artery at 
the submandibular gland would result in necrosis of 
the palate if it were severed during surgery.

CONCLUSIONS
Anatomical variations in the arteries supplying 

the palate can affect the outcome of surgeries such 
as palatoplasty in cleft palate patients and Le Fort I  

osteotomies. A study of the risk of palatal necrosis in 
Le Fort I osteotomies showed that 90% of patients 
had normal anatomy in which both the ascending 
palatine and ascending pharyngeal arteries supplied 
the area, while 10% were dependent on the ascend-
ing pharyngeal artery alone for a blood supply to the 
palate. This reduction in vascular supply can pose  
a huge risk if the ascending pharyngeal artery is ligat-
ed in a patient with the variation, whereas in patients 
with normal anatomy the ascending palatine artery 
simply provides a supplement [2]. 
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