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Abstract 

Background: Understanding the anatomical pathway and variations of the facial artery helps maxillofacial 

surgeons and otolaryngologists reduce surgical complications. This study aimed to investigate anatomical 

variations in the facial artery pathway and to determine sex differences. 

Materials and Methods: This descriptive-analytical study was conducted in 2021 at Ali Ibn Abi Taleb 

Hospital, Rafsanjan, on 150 patients who underwent CT angiography. The arterial path was evaluated and 

classified into four types: (1) termination in the upper lip, (2) nasolabial fold, (3) nasal ala or corner of the 

eye, and (4) two terminal branches. Percentage frequency was used to determine the dominant pattern, and 

the chi-square test was applied to assess sex differences (α = 0.05). 

Results: The mean age of participants was 58.69 ± 9.15 years; 21.3% were women and 78.7% men. On the 

right side, the most common arterial pattern was type III (40.7%), and the least common was type IV 

(7.3%). On the left side, the most frequent pattern was also type III (40%), and the least was type IV (7.3%). 

No statistically significant differences were found between males and females (P = 0.45 and P = 0.35, 

respectively). 

Conclusion: The predominant termination pattern of the facial artery was at the nasal ala or corner of the 

eye (angular artery). Awareness of these variations is important in surgical procedures, especially when 

angiographic evaluation is not feasible, to prevent iatrogenic vascular injury. 
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Introduction 

Anatomical variations refer to atypical anatomical 

structures that, in most cases, do not cause significant 

functional dysfunction in individuals (1). Studying 

these variations and being prepared to encounter them 

during surgeries play a crucial role in reducing 

unintended surgical complications. Although no 

precise studies have been conducted to determine the 

prevalence of variations based on tissue type, 

considering the chronology of embryological 

development, vascular variations—particularly 

venous ones appear to have a higher prevalence 

compared to other variations such as neural, muscular, 

or skeletal variations (2, 3). The facial artery branches 

off from the external carotid artery slightly above the 

lingual separation (above the greater horn of the 
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hyoid). This artery passes deep into the posterior belly 

of the digastric and stylohyoid muscles and enters the 

digastric triangle. It then ascends from the posterior 

side of the submandibular gland and enters the face by 

crossing the inferior side of the mandible. In the face, 

it ascends in front of the masseter and buccinator 

muscles and ends at the medial angle of the eye as the 

angular artery. The branches of the facial artery are 

divided into two groups: the cervical branches and the 

facial branches. The cervical branches of the facial 

artery include: ascending palatine, glandular, tonsillar, 

and submental, and the facial branches include the 

upper labial, lower labial, alar, and septal (4- 6). 

Given the various documented anatomical routes and 

branches of the facial artery, along with the necessity 

for performing emergency surgeries in facial trauma 

cases, understanding the anatomical course and 

variations of the facial artery can significantly assist 

maxillofacial surgeons and otolaryngologists in 

reducing unintended surgical complications (7, 8). The 

Present study aimed to investigate the anatomical 

variations of the facial artery in the face, based on their 

termination point. 

 

Materials and Methods 

This descriptive-analytical study aimed to determine 

the predominant pattern of the facial artery based on 

angiographic findings. The department approved our 

study of Basic Medical Sciences, School of Dentistry, 

Islamic Azad University of Isfahan (Khorasgan) 

(KHUISF), Isfahan, Iran. Also, our study was 

approved by the ethics committee of the KHUISF 

(IR.IAU.KHUISF.REC.1400.230). Our investigation 

was conducted on patients referred to Ali Ibn Abi 

Talib Hospital of Rafsanjan (Rafsanjan, Iran) during 

the spring and summer of 2021. These patients 

underwent computerized tomography (CT) 

angiography for various reasons. Inclusion criteria 

involved patients aged 20 to 70 years who had 

indications for CT angiography. Exclusion criteria 

included a history of facial trauma or surgeries, 

previous malignancies in the facial or neck region (as 

malignant masses can alter vascular patterns via 

angiogenesis), and patients with incidentally 

diagnosed abnormal angiogenesis. CT angiography 

images were retrieved from the hospital's radiology 

archive, and 150 cases were randomly selected based 

on the inclusion and exclusion criteria. The facial 

artery pathway was interpreted for both sides of the 

face. Demographic data, including age, sex, and the 

reason for CT angiography, were also recorded.   

Based on the study performed by Furukawa et al. (9), 

facial artery patterns were classified into four patterns 

based on their termination point in the face. The first 

type of facial artery terminated in the upper lip, the 

second type terminated in the nasolabial fold, the third 

type terminated in the nasal ala or the corner of the 

eye, and the fourth type terminated in two branches in 

the corner of the eye (Figure 1). The analysis was 

performed bilaterally, and CT angiography 

examinations were repeated twice for each patient to 

ensure accuracy. The pattern type for each individual 

(both right and left sides of the face) was recorded on 

separate forms.   

 

Figure 1. Schematic image for determining the four 

pathways of the facial artery 

In this study, the collected data were analyzed using 

SPSS software version 24 (SPSS Inc., Chicago, IL, 

USA). Percentage frequency was used to determine 

the dominant arterial pattern. The chi-square statistical 

test was used to determine sex differences in arterial 
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path, and P < 0.05 was considered a statistically 

significant difference.          

 

Results 

This study examined the facial artery pathway in 150 

patients based on CT angiographic findings, analyzing 

a total of 300 arteries (150 on each side). The arterial 

patterns were evaluated and categorized, and their 

frequency was assessed across sex. The minimum age 

of the patients was 38 years, and the maximum age 

was 77 years. The mean age of the patients was 58.69 

± 9.15 years. Among the participants in the present 

study, 21.3% were women (32 out of 150) and 78.7% 

were men (118 out of 150). The mean age of the 

women participating in the study was 56.13 ± 9.23 

years, and the mean age of the men was 59.39 ± 9.04 

years. Based on the reviewed patient records, 

neurological problems were the most common reason 

for performing CT angiography, with 64 patients 

(42.7%) 47 patients (31.3%) had CT angiography 

indicated for being candidates for facial surgeries, 26 

patients (17.3%) due to carotid body tumors, and 

bleeding of unknown cause was the reason for 

performing CT angiography of the head and neck 

vessels in 13 of them (8.7%).  

In 23.3% of patients, the right facial artery ended in 

the upper lip, in 28.7% of them in the nasolabial fold, 

in 40.7% it ended in the lateral nasal ala or as the 

angular artery in the medial corner of the eye, and in 

the fourth pattern, where the facial artery ended in two 

branches on the medial side of the eye, this rate was 

7.3%. As can be seen, on the right side of the face, the 

most common arterial pattern was the third pattern, 

which ended in the lateral nasal ala or the corner of the 

eye, and the least common was the fourth pattern, 

which ended in two branches on the medial canthus.  

In 23.3% of patients, the left facial artery terminated 

in the upper lip, in 29.3% in the nasolabial fold, in 40% 

the facial artery terminated in the nasal ala or the 

medial corner of the eye, and in 7.3% of patients the 

facial artery ended in two branches on the medial side 

of the eye. Based on the information presented above, 

the most common arterial route in the left half of the 

face was the third route, and the least frequent was the 

fourth route. 

Table 1 shows the frequency of each pattern of the 

right facial artery in both males and females. Based on 

the chi-square test, there was no statistically 

significant difference in the pattern of the right facial 

artery between males and females (P=0.45).  

Table 1. The frequency of each pattern of the right facial 

artery in both males and females  

Gender Pattern 1 Pattern 2 Pattern 3 Pattern 4 P value 

Males 25.4% 28.8% 39.8% 5.9% 
0.45 

Females 15.6% 28.1% 43.8% 12.5% 

 

Table 2 shows the frequency of each pattern of the left 

facial artery in both sexes. Based on the chi-square 

test, there was no statistically significant difference in 

the pattern of the left facial artery between males and 

females (P=0.35).  

Table 2. The frequency of each pattern of the left        

facial artery in both males and females  

Gender Pattern 1 Pattern 2 Pattern 3 Pattern 4 P value 

Males 25.4% 30.5% 38.1% 5.9% 
0.35 

Females 15.6% 25% 46.9% 12.5% 

 

Discussion 

Many studies have been conducted on fascial artery 

variations, most of which have been conducted on 

cadavers (10, 11). These studies are less reliable due 

to small sample sizes and have the difficulties of static, 

non-living, surface anatomy. Some other studies have 

also been based on injecting dye into the facial artery 

and then performing CT (12, 13). In addition to the 

value and, of course, the high cost of these studies, this 

method cannot reflect the physiological state of blood 

supply and arterial pattern, because blood vessels 

thicken when filled with dye. CT angiography is a 
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minimally invasive, highly accurate method for 

determining the arterial pattern in a patient and is also 

capable of noting anatomical structures and 

landmarks. In the present study, we investigated 

various variations in the course of the facial artery 

after it passes through the pre-angulated notch and 

enters the face. For this purpose, four routes that were 

mentioned as common routes of this artery in the face 

(based on previous articles) were examined. In our 

study population, the predominant pattern for the 

facial artery was to terminate in the nasal ala or corner 

of the eye (angular artery). Furukawa et al. (9) in Japan 

investigated the course of the facial artery in the face 

based on angiographic findings. The results of their 

study showed that the facial artery typically ended in 

the nasolabial fold in most cases, which was 

inconsistent with the findings of our study.  

In our study, the pattern of the facial artery on both the 

right and left sides did not differ statistically between 

the two sexes. These results were consistent with those 

of a study by Koh et al. (14). In their study, the 

researchers investigated possible asymmetry in the 

course of the facial artery between the two sexes. For 

this, they dissected 47 Korean cadavers. They reported 

that sex did not play a crucial role in variations in the 

course of the facial artery. They reached this finding 

through autopsy, which naturally has a higher 

accuracy than angiographic studies; however, the 

number of samples in our study was significantly 

larger than that in Koh et al. (14). 

In another study, Wang et al. (15) investigated 

variations in the facial artery among Asians at Tongji 

Hospital, Wuhan, China, using CT angiography. They 

also used the four paths used in the present study to 

determine the dominant pattern. They also examined 

the relationship between the nasolabial fold and the 

facial artery. In their study, the second path (the artery 

ending in the lateral nasal) was the most common, and 

the fourth path (the artery bifurcating and ending in the 

medial canthus) was the least common. In our study, 

the third pattern, where the artery ends in the nasal ala 

or the corner of the eye, was more common, which was 

not consistent with Wang's results. One of the 

differences between the present study and Wang's 

study was the comparison of the artery paths on the 

right and left sides, which was done in our study.  

In another study, Hong and colleagues (16) examined 

fascial artery variations based on conventional 

angiography. Based on the results of their study, which 

was conducted on 284 patients, type 1 (angular 

branch) made up 36.6%, type 2 (lateral nasal branch) 

made up 48.6%, type 3 (superior labial branch) made 

up 8.5%, and type 4 (inferior labial branch) made up 

6.3%. Additionally, Koziej et al. (17) created an 

anatomical map of the facial artery for use in cosmetic 

surgery. They used CT angiography of the head and 

neck on 131 patients to determine the above map. 

Their results showed that the most common facial 

artery pathway was the classic path situated medially 

to the nasolabial fold, which is consistent with our 

results. Additionally, Lee et al. (18) investigated the 

relationship between facial arterial depth and the facial 

musculature layer. Their study was conducted on 54 

Korean cadavers, and three arterial patterns were 

examined. Based on their results, the arterial 

distribution frequencies were as follows: pattern 1, the 

nasolabial pattern (51.8%); pattern 2, the nasolabial 

pattern with an infraorbital trunk (29.6%); and pattern 

3, the forehead pattern (18.6%).   

The results of the present study play a significant role 

in preventing unwanted surgical complications. 

Because in many facial surgeries that occur following 

sudden trauma, there is no opportunity to perform CT 

angiography. Naturally, if the surgeon is aware of the 

possibility of these arterial variations in the face, they 

can prevent unwanted vascular damage. Additionally, 

in many cases of abnormal bleeding that occur 

following facial surgeries, where the bleeding site is 
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unclear, it is essential to be aware of these variations 

(19, 20). There were two significant limitations in our 

study. One limitation was the small sample size, as this 

type of study typically has higher validity when the 

sample size is larger. The other limitation was its 

single-center design. One of the strengths of the 

present study was its exclusion criteria, especially in 

the case of facial malignancies, which can cause 

difficulties for the researcher in identifying the arterial 

path due to abnormal angiogenesis.  

 

Conclusion 

In our study population, the predominant pattern for 

the facial artery was to terminate in the nasal ala or 

corner of the eye (angular artery). Since in many 

emergency surgeries, there is no opportunity to 

perform facial vascular angiography, attention to the 

possibility of other variations in the course of the 

artery prevents many unwanted surgical injuries. It is 

recommended to conduct a study with a larger sample 

size and a multicenter study.  
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