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Abstract

Introduction: Knowledge of the position and the variations of the external carotid artery and its branches are essential for facio-
maxillary surgery and surgeries of the neck. The variations in the branching pattern are also essential to avoid complications 
with catheter insertion of carotid arteries in various procedures and pre-operative angiography. The external carotid artery is 
an important route for administration of anticancer drugs for head and neck cancer, so the knowledge of anatomy of branching 
pattern of external carotid artery is clinically important.
Materials and Methods: Total 30 external carotid arteries were included in the present study. The dissection of the external 
carotid artery was carried in the dissection hall of the Anatomy Department, Manipal College of Medical Sciences. When all the 
branches and course of the external carotid artery was visible, variations was noted. The length of artery was measured with 
the help of thread, scale and vernier calliper. All the data were analyzed with Microsoft Excel 2007 software and represented 
as mean and standard deviation.
Results: Average length of the external carotid artery from its origin by bifurcation of the common carotid artery to its 
termination is 8.1 cm on the right side and 8.0 cm on the left side. 40 % of the external carotid artery shows variations in the 
branching pattern on right side where as 53.4 % of external carotid artery shows variations on left side.
Conclusion: The mean length of external carotid artery is more or less difference between right and left side. The prevalence 
of variations of external carotid artery was seen more on the left side as compared to the right side. The variations in the 
branching pattern of external carotid artery are important to the vascular surgeons as well as radiologists to prevent diagnostic 
errors and also to avoid complications while performing surgery in the head and neck region.
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Introduction

External carotid artery is the chief artery of head, face 
and neck region. The external carotid artery of both sides are 
the branches of common carotid artery begins lateral to the 
upper border of lamina of thyroid cartilage, at the level with 

the intervertebral disc between the third and fourth cervical 
vertebrae [1]. As it ascends, it gives off several large branches 
and diminishes rapidly in calibre. At its origin, it is in the 
carotid triangle it lies anteromedial to the internal carotid 
artery. It later becomes anterior, and then lateral, to the 
internal carotid as it ascends. In children the external carotid 
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is smaller than the internal carotid, but in adults the two are 
of almost equal size. A fingertip placed in the carotid triangle 
perceives a powerful arterial pulsation, which represents 
the termination of the common carotid and the origins of 
external and internal carotids [2].

The external carotid artery (ECA) has eight named 
branches distributed to the head, neck and face. The superior 
thyroid artery (STA), lingual artery (LA) and facial artery 
(FA) arise from its ventral aspect, the occipital artery (OA) 
and posterior auricular artery (PAA) arises from dorsal 
aspect and the ascending pharyngeal artery (APA) arises 
from medial aspect. Behind the neck of the mandible, within 
the substance of the parotid gland, it divides into superficial 
temporal artery (STA) and maxillary artery (MA) as its 
terminal branches [3,4].

The facial artery normally arises from external carotid 
artery, just above the lingual artery, at the level of greater 
cornu of hyoid bone in the carotid triangle. The reported 
variation of facial artery includes its intraparotid origin, 
origin as a common trunk with lingual artery as linguofacial 
trunk [5,6]. Another variation in branches of external carotid 
artery are as follows – the lingual artery form a common 
trunk with the facial (lingofacial trunk) in 10-20 % cases, a 
rare combination branch of the external carotid artery is a 
thyrolinguofacial trunk [7] also reported about the presence 
of linguofacial trunk, thyrolingual trunk, thyrolingualfacial 
trunk in human fetus [8].

Knowledge of the variations of the external carotid 
artery and its branches is essential for facio-maxillary 
surgery and surgeries of the neck. The branching pattern of 
external carotid artery and the knowledge of its origin are 
essential to avoid complications with catheter insertion of 
carotid arteries in various procedures [9]. The variations in 
the origins of external carotid artery can lead to significant 
possibility of wrong identification during surgery. The 
detailed insight of the gross and radiologic anatomy of 
external carotid artery with its branching is essential for 
applications of angiography in the diagnosis of lesions 
affecting the neck, face and scalp. The abnormalities most 
readily diagnosed are tumors, vascular malformations, or 
bony disorders. Therefore it is necessary to understand the 
anatomy of this vessel to carry out surgeries in a bloodless 
field and with minimum postoperative complications [10]. 

Since there are lots of variations seen in branches 
of external carotid artery and still many variations are 
unknown. Hence the present study was done to know the 
further anatomical variations in course, branching and 
distribution pattern of external carotid artery and also to 
correlate the findings with others.

Materials and Methods

After Ethical approval the study was carried out on 30 
external carotid arteries. The study was carried out on 15 
embalmed Nepalese cadavers irrespective of age and sex 
in the dissection hall of the Anatomy Department, Manipal 
College of Medical Sciences from March 2019 to November 
2019.

The dissection was done according to the “Cunningham’s 
manual of practical anatomy 15th edition [11]. A vertical 
midline incision was taken from the chin to the upper border 
of sternum. A horizontal incision from lateral side of eye was 
taken and followed above the tragus and auricle following 
posteriorly up to mastoid process. Another oblique incision 
from angle of the mouth to the posterior border of ramus of 
mandible was made. An oblique incision along the anterior 
border of the sternocleidomastoid was made from the upper 
border of sternum to the mastoid process. Skin was reflected 
carefully so as not to disturb the structures beneath it. The 
skin was reflected laterally towards the auricles, towards the 
base of mandible and then at neck region inferolaterally. After 
reflection of skin, platysma muscle was reflected upwards. 
All the fat and fascia was removed carefully while the vessels 
and nerves were kept safe. The sternocleidomastoid was 
reflected upwards to see the structures below it. The carotid 
triangle was exposed by clearing the fat over the posterior 
belly of digastrics and superior belly of omohyoid muscle. 
The common carotid artery was traced in the carotid sheath 
till its bifurcation and the external carotid artery was 
identified anteromedial to the internal carotid artery at the 
level of upper border of the thyroid cartilage. The external 
carotid artery was further dissected in the carotid and 
diagastric triangle. When all the branches & course of the 
external carotid artery was visible, variations in their origin 
and course were noted. The length of artery was measured 
manually with the help of thread, measuring scale and 
vernier calliper for both right and left sides. The data was 
analyzed with Microsoft software excel 2007 software and 
represented as mean ± SD.

Results

During routine dissection an unusual branching 
pattern of external carotid artery was observed in cadavers. 
Variations in the origin of branches of external carotid artery 
on both sides were also observed and noted. Average length 
of the external carotid artery from its origin by bifurcation 
of the common carotid artery to its termination is 8.1 cm on 
the right side and 8.0 cm on the left side. The mean results 
and standard deviation (SD) of length of various branches of 
external carotid arteries of both sides is summarized in Table 
1.
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Name of branches of external carot-
id artery

No of 
specimen

Right side Left side
Mean length SD Mean length SD

Superior Thyroid Artery 15 0.3 0.01 0.3 0.01
Lingual Artery 15 2.0 0.05 2.1 0.06
Facial Artery 15 3.0 0.07 2.8 0.05

Ascending Pharyngeal Artery 15 0.7 0.08 0.6 0.09
Occipital Artery 15 3.2 0.09 2.7 0.05

Posterior Auricular Artery 15 4.8 0.08 4.6 0.1
Superficial Temporal Artery 15 8.1 0.05 8.0 0.06

Maxillary Artery 15 8.1 0.05 8.0 0.06

Table 1: Variations in the length of branches of ECA in cm.

A variation in the Level of Carotid Bifurcation 

The ECA in majority of cases (21, 70%) took origin at the 
level of upper border of thyroid cartilage. Higher level origin 
of upper border of thyroid cartilage was noted in minority of 
cases (9, 30%). The ECA was antero-medial to the ICA at the 
level of the carotid bifurcation in all the cases.

Variations in the Branching Pattern of ECA

In present study on the right side we recorded 9 external 
carotid artery were showing the normal branching pattern 
i.e. 60% of the cases that includes absence of any kind of 
trunk or trifurcation present, where as we recorded Thyro-
lingual trunk was seen in only one case i.e. 6.6% of the total, 
Linguo-facial trunk was seen in 3 cases i.e. 20% of the total 

and Occipito-auricular trunk was seen in 1 cases i.e. 6.6% of 
the total, trifurcation of the common carotid artery was seen 
in only 1cases i.e. 6.6% of the total. While on the left side we 
recorded 7 external carotid were showing normal branching 
pattern 46.6% of the cases where as we recorded Linguo-
facial trunk was present in 4 cases i.e. 26.6% of the total, 
Occipito-auricular trunk was seen in 2 cases i.e. 13.33% of 
total and the trifurcation of common carotid artery was seen 
only in 2 cases i.e. 13.33% of total. The facio-lingual trunk 
was running medially and upwards, which was crossed by 
hypoglossal nerve. The thyrolinguofacial and faciomaxillary 
trunk were not observed in the present study in any of the 
cases. In comparison of both the sides, the prevalence of 
variations was more on the left side as compared to right side 
in the present study. The number and variations of various 
trunks of both sides is summarized in Table 2. 

Name of the trunk present No of Right side 
specimen

Percentage % No of Left side 
specimen

Percentage %

Thyrolingual trunk 1 6.66 0 0

Linguofacial trunk 3 20 4 26.66

Occipitoauricular trunk 1 6.66 2 13.33

Trifurcation at the origin of external 
carotid artery

1 6.66 2 13.33

Normal 9 60 7 46.6

Table 2: Showing the number and percentage of various trunks present in the specimens.
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Figure 1: Showing the trifurcation of the common carotid artery into superior thyroid artery (STA), external carotid artery 
(ECA) and internal carotid artery (ICA).

Figure 2: Showing external carotid artery having thyro-lingual trunk (TLT).

Figure 3: Showing external carotid artery having linguo-facial trunk (LFT) and occipito-auricular Trunk (OAT).
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Discussion

Numerous previous studies dealing with the level of 
carotid bifurcation and variations in the branching pattern 
of external carotid artery have been described. The level 
of carotid bifurcation forms an important anatomical 
and surgical landmark for the pathogenesis of carotid 
atheromatous and its consequent management by carotid 
stenting and endarterectomy [12]. The level of the carotid 
bifurcation has been studied by various authors Lucev, et al. 
[13], Ito et al. [14], Sanjeev, et al. [15], Al-Rafiah et al. [16]. 

Their results shows higher levels of carotid bifurcation 
which correlates with our studies. Our studies shows there 
was high carotid bifurcation in 30 % cases which was in 
accordance to Rafiah, et al.[16] and Mompeo and Bajo [17], 
Studies. Their studies shows high carotid bifurcation was 
seen in 25% and 36.85% cases respectively. Lower levels of 
carotid bifurcation as low as intrathoracic bifurcations was 
reported by Gomez CK [18], Gailloud P, et al. [19] studies 
however no lower level was seen in our studies. Comparison 
of the prevalence of branching pattern of external carotid in 
different populations with present study is shown in Table 3.

Author Year Population Method Sample size Prevalence %
Lohan et al., [20] 2007 American Angiography 46 82.6

Sanjeev et al., [15] 2010 Indian Dissection 37 56.8
Delic et al., [21] 2010 Turkish Angiography 91 84.6

Yonenaga et al., [22] 2011 Japanese Dissection 56 41.1
Mata et al., [23] 2012 Brazil Dissection 36 77.8

Musa Misiani et al [24] 2013 Kenyan Dissection 224 41.1
Current study 2019 Nepalese Dissection 30 46.7

Table 3: Prevalence of branching of external carotid in various populations is compared with present study.

Conclusion

The results of the variations of the external carotid 
artery and its branches in the present study corroborates 
with previous studies. In addition we have found some new 
variations. This knowledge of the variations of the branching 
pattern of the external carotid artery will be valuable to the 
head and neck surgeons. The prevalence of variations was 
seen more on the left side as compared to the right side. 
The mean length of external carotid artery is more or less 
difference between right and left side. The detailed insight 
and awareness of the anatomical variations of the external 
carotid artery is important and may be useful for vascular 
surgeons as well as radiologists to prevent diagnostic errors 
and also to avoid complications while performing surgery in 
the head and neck region.
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