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INTRODUCTION
The facial artery, which originates from the external carotid ar-

tery, plays a critical role in supplying the anterior face with the 
majority of its blood supply. It starts at the border of the lip, 
crosses the jaw, and ascends between the nostrils and the cheek, 
ultimately reaching the submandibular gland [1]. Although the 
facial artery has been the subject of numerous studies, there is 
still ongoing debate in the literature about its classification, 
branching structure, and termination points. Various authors 
have proposed classifications for the branching patterns of the 
facial artery across the face, but a consensus has yet to be estab-
lished [2-5].

Extensive anatomical investigations of dissected cadavers have 
provided valuable insights into the facial artery [2-14]. Previous 
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research has identified the angular, superior, and inferior labial 
arteries, as well as the lateral nasal arteries (LNAs) or alar arter-
ies, named for the anatomical regions they supply. However, the 
complexity of the branching patterns and the termination point 
of the facial artery has been obscured by the use of different ter-
minologies in various studies.

Several studies have attempted to categorize the facial artery 
based on its distribution. Pinar et al. [15], Loukas et al. [10], and 
Koziej et al. [7] identified five distinct types of facial artery dis-
tribution, while Yang et al. [16], Dickson et al. [2], and Niemann 
et al. [12] reported six types. Furukawa et al. [4] described four 
types. The identification of the ultimate branch of the facial ar-
tery is still a subject of debate in the field. In this study, we used 
the terminology from Terminologia Anatomica (2020), abbre-
viated as TA98, for the well-known tributaries of the facial ar-
tery: the inferior labial artery (ILA; TA2 code: A12.2.05.025), 
the superior labial artery (SLA; TA2 code: A12.2.05.026), and 
the lateral nasal branch (TA2 code: A12.2.05.028). Although the 
branch that supplies the ala of the nose is not listed in TA2, it is 
commonly referred to as the inferior alar branch.

Recent anatomical investigations have shed light on the branch-
ing patterns of the ILA. Two distinct patterns have been ob-
served. The first pattern follows the vermilion border of the low-
er lip and emerges from the facial artery at the cheilion (mouth 
corner). The second pattern, referred to as the horizontal labio-
mental artery (hLMA), descends along the labiomental crease 
and passes beneath the cheilion. Al-Hoqail and Meguid [1] and 
Kawai et al. [17] have noted that the submental artery can adopt 
the first pattern, giving rise to the vertical labiomental arteries, or 
it can divide into multiple vertical branches of the hLMA and 
anastomose with the ILA. The terminal tributary of the facial ar-
tery that enters the angular region is known as the angular artery 
(AA; TA98 code: A12.2.05.029). The AA can take two courses. 
The typical course runs along the side of the nose, while the AA-
OOc runs along the lower border of the orbicularis oculi muscle 
(OOc). Although the facial artery usually follows the first pat-
tern, there are instances where it follows an atypical path along 
the lower border of the OOc, referred to as the zygomatic branch 
[15], infraorbital trunk [8], dominant lateral branch [4], or de-
toured branch [8]. The objective of this study was to conduct a 
comprehensive and detailed analysis of the branching structure 
and the termination points of the facial artery throughout the 
face.

METHODS
Specimen collection and preparation 
This cross-sectional study was conducted in the Anatomy De-

partment of the University of Medicine and Pharmacy at Ho 
Chi Minh City, Vietnam, from March to December 2021. A to-
tal of 52 adult Vietnamese cadavers, which had been embalmed 
and fixed with formaldehyde, were selected for the dissection of 
the facial artery. The cadavers were sourced from various indi-
viduals who had donated their bodies for medical education 
and research purposes.

Dissection procedures 
A team of experienced anatomists and medical professionals 
conducted the dissections. Each cadaver underwent a thorough 
examination before dissection to ensure there were no craniofa-
cial anomalies or pathologies that might compromise the integri-
ty of the facial arteries. The dissection protocol adhered to the 
standardized anatomical guidelines detailed in Cunningham’s 
Manual of Practical Anatomy [18]. The dissections took place un-
der controlled laboratory conditions, with the team using appro-
priate personal protective equipment and surgical instruments.

To access the facial arteries, a midline incision was made along 
the neck and face. The skin, platysma, and superficial fascia 
covering the carotid triangle on both sides were meticulously 
reflected laterally. After reflecting the deep cervical fascia, the 
boundaries of the sternocleidomastoid muscles and the superior 
belly of the omohyoid were identified. Careful dissection tech-
niques were employed to avoid any damage to the surrounding 
structures.

Next, the submandibular gland was mobilized by delineating 
the boundaries of the posterior bellies of the digastric and stylo-
hyoid muscles. Upon opening the carotid sheath within the ca-
rotid triangle, the external carotid artery and its branches were 
identified. The external carotid artery in the neck features three 
primary branches, with the facial artery being the third. This ap-
proach improved visualization and access to the carotid sheath, 
enabling the clear identification of the external carotid artery and 
its branches. The facial artery, as the third branch of the external 
carotid artery in the neck, was carefully traced and dissected.

Throughout the dissection process, a × 2.5 magnification loupe 
was utilized to enhance precision and accuracy. The branching 
patterns and termination points of the facial artery within the 
face were meticulously observed and documented. Dissections 
were performed on a total of 102 hemifaces, obtained from 52 ca-
davers.

Data collection and analysis 
Detailed notes were taken and anatomical drawings were made 
during the dissection process to document the observed branch-
ing patterns and termination points of the facial artery. The data 
collected were then organized and analyzed to identify common 
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patterns and variations. Statistical analyses, including frequency 
distributions and descriptive statistics, were used to summarize 
the findings. The results were presented in tables and accompa-
nied by anatomical illustrations to offer a comprehensive visual 
representation of the branching patterns and termination points 
of the facial artery.

Quality control measures 
To ensure the accuracy and reliability of our findings, we imple-
mented quality control measures throughout the dissection pro-
cess. The dissection team engaged in regular discussions and 
consultations to address any discrepancies or uncertainties en-
countered. Additionally, cross-validation of observed patterns 

and measurements was performed by multiple experienced 
anatomists to enhance the validity of the data.

RESULTS
The study included 52 adult Vietnamese cadavers, with an aver-
age age at death of 74.31 years, ranging from 32 to 100 years. 
Among these cadavers, 17 were female and 35 were male. The 
researchers dissected a total of 102 facial arteries from the cadav-
ers. Of the 52 cadavers, 50 were used to obtain the 102 facial ar-
teries, with an equal number of 51 arteries dissected from both 
the left and right sides. Additionally, one artery from each side 
was included despite tissue injury. The majority of the facial ar-
teries, 95%, originated directly from the external carotid artery. 
In contrast, 6% arose from the linguofacial trunk, and 1% from 
the thyrolingual trunk.

The 102 evaluated facial arteries exhibited a range of branches 
by the following frequencies: one branch was observed in eight 
cases (7.84%), two branches in 13 cases (11.75%), three branch-
es in 28 cases (27.45%), four branches in 33 cases (32.35%), five 
branches in 18 cases (17.65%), six branches in one case (0.98%). 

The facial artery has eight types of branches (ILA, SLA, inferior 
alar artery [IAA], LNA, AA typical, AA-OOc, forehead branch, 
and duplex) in 35 combinations (Table 1). Importantly, the branch-
ing patterns and termination sites were found to be asymmetrical 
between the left and right sides. Additionally, these facial arteries 
provided arterial blood supply to the respective opposing sides of 
the face.

Among eight types of branches, the SLA was the most preva-

Table 1. Combinations of branching patterns of 102 FAs in our study
FA type Combinations of branching patterns No.

Inferior labial artery type ILA 5

Superior labial type ILA, SLA 3

SLA 2

Alar type ILA, SLA, IAA 5

SL, IA 2

Nasal type LN 1

IL, SL, LN 9

IL, SL, IA, LN 17

SL, LN 2

SL, IA, LN 4

Angular type: At IL, LN, At 1

IL, IA, LN, At 1

IL, At 1

IL, SL, LN, At 4

IL, SL, IA, LN, At 8

IL, SL, IA, At 2

IL, SL, At 1

SL, IA, LN, At 3

Angular type: AA-OOc IL, AA-OOc 1

IL, SL, IA, LN, AA-OOc 2

IL, SL, IA, AA-OOc 1

IL, SL, AA-OOc 3

SL, IA, LN, AA-OOc 2

SL, AA-OOc 1

Angular type: forehead branch IL, SL, LNA, F 1

SL, F 1

Duplex type IL, IOT 1

IL, LN, IOT 1

IL, SL, IOT 3

IL, SL, LN, IOT 1

IL, SL, IA, LN, IOT 8

ILA, SLA, IA, LN, A, IOT 1

SL, IOT 1

SL, IA, IOT 1

SL, IA, LN, IOT 1

Hypoplastic type FA short course 1

FA, facial artery; IL, inferior labial; ILA, IL artery; SL, superior labial; SLA, SL artery; 
IA, inferior alar; IAA, IA artery; LN, lateral nasal; LNA, LN artery; At, angular artery 
typical; AA, angular artery; AA-OOc, AA along the lower border of the orbicularis oc-
uli muscle; F, forehead branch; IOT, infraorbital trunk. 

Fig. 1. Facial artery, duplex type. (1) The inferior labial artery (ILA), 
typical ILA. (2) The superior labial artery. (3) The inferior alar ar-
tery (IAA), IAA from facial artery. (4) The lateral nasal artery. (5) 
The infraorbital trunk.
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lent branch, accounting for 89 specimens (87.25%), followed by 
the ILA 80 specimens (78.43%), LNA 67 specimens (64.71%), 
59 specimens IAA (57.84%), AA typical 22 specimens (21.57%), 
AA-OOc 10 specimens (9.80%), forehead branch two speci-
mens (1.96%), and duplex 18 specimens (17.65%). In one speci-
men (0.98%), the facial artery exhibited a brief course in the in-
ferior labial area. On the other hand, one specimen had AA and 
duplex together (Table 1).

Of the 80 ILAs observed, nine displayed the first typical ILA 
pattern (Fig. 1), while 71 displayed the second pattern known as 
hLMA or ILA with a hLMA pattern (Figs. 2-7).

Furthermore, out of 59 IAAs from facial artery (Figs. 1, 4, 5, 8), 
there were 13 IAAs not a branch of the facial artery. These IAAs 
originated from the SLA in six cases (Fig. 7), the contralateral 
SLA in four cases, the contralateral LNA in two cases, and the 
infraorbital artery in one case.

Figs. 1-9 show the branching patterns of 102 facial arteries ac-
cording to their terminations. Eight distinct termination points 
are ILA, SLA, IAA, LNA, AA, forehead branch, duplex and un-
der the inferior labial area (hypoplastic type). The results showed 
that the facial artery terminated as ILA in five cases (4.90%) in 

Fig. 2. Facial artery, inferior labial type. (1) The inferior labial artery 
(ILA) horizontal labiomental artery (hLMA) or ILA with a hLMA 
pattern. (2) The transverse facial artery.

Fig. 3. Facial artery, superior labial type. (1) The inferior labial ar-
tery (ILA) horizontal labiomental artery (hLMA) or ILA with a 
hLMA pattern. (2) The superior labial artery.

Fig. 4. Facial artery, alar type. (1) The inferior labial artery (ILA) 
horizontal labiomental artery (hLMA) or ILA with a hLMA pattern. 
(2) The superior labial artery. (3) The inferior alar artery (IAA), 
IAA from facial artery.

Fig. 5. Facial artery, nasal type. (1) The inferior labial artery (ILA) 
horizontal labiomental artery (hLMA) or ILA with a hLMA pattern. 
(2) The superior labial artery. (3) The inferior alar artery (IAA), 
IAA from facial artery. (4) The lateral nasal artery. 
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Fig. 2, as SLA in five cases (4.90%) in Fig. 3, as IAA in seven cases 
(6.86%) in Fig. 4, as LNA in 33 cases (32.35%) in Fig. 5, as AA in 
31 cases (30.39%) in Figs. 6 and 8, as forehead branch in two cas-
es (1.96%) in Fig. 7. Notably, in the duplex of 18 cases (17.65%) 
in Fig. 1, a prominent lateral angular branch traveled down the 
nasojugal groove, along the lower border of the OOc before ter-
minating at the nasion. The duplex facial artery type exhibited 
nine combination patterns (Table 1). In one instance, the facial 

artery terminated under the inferior labial area after a brief 
course (Fig. 9).

Furthermore, 48 out of 102 cases (47.05%) had an ophthalmic 
artery with a dorsal nasal artery. Among these cases, there were 
three instances of the ILA type, two instances of the SLA type, 
37 instances of the nasal angular type, and eight instances of the 
duplex type. Additionally, in three out of five cases, the trans-
verse facial artery (Fig. 2), which is a kind of ILA, supplied blood 
to the lip and nose. In the case of the hypoplastic facial artery, 
the contralateral facial artery supplied the full remaining course.

Fig. 6. Facial artery, angular typical type. (1) The inferior labial ar-
tery (ILA) horizontal labiomental artery (hLMA) or ILA with a 
hLMA pattern. (2) The superior labial artery. (3) The lateral nasal 
artery. (4) The angular artery typical type.

Fig. 7. Facial artery, angular type with forehead branch. (1) The in-
ferior labial artery (ILA) horizontal labiomental artery (hLMA) or 
ILA with a hLMA pattern. (2) The superior labial artery (SLA). (3) 
The inferior alar artery (IAA), IAA from SLA. (4) The lateral nasal 
artery. (5) The angular artery. (6) Forehead branch.

Fig. 9. Facial artery, hypoplastic type.

Fig. 8. Facial artery, angular AA-OOc type. (1) The superior labial 
artery. (2) The inferior alar artery (IAA), IAA from facial artery. (3) 
The lateral nasal artery. (4) The angular artery along the lower bor-
der of the orbicularis oculi muscle type (AA-OOc type).
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DISCUSSION
The findings of our study lead to several significant conclusions. 
First, we have identified eight distinct termination points on the 
superior/distal aspect of the facial artery. Second, Table 1 pro-
vides a comprehensive overview of the 35 different branching 
patterns observed in the facial artery. Third, it is important to 
note the asymmetrical characteristics between the left and right 
sides of the face. Fourth, in rare cases, the facial artery may cross 
the midline to supply arterial blood to the opposite side of the 
face. Additionally, our study reveals discrepancies between our 
findings and those from previous studies regarding the branch-
ing patterns and termination points of the facial arteries. These 
differences raise questions about the reliability and utility of ex-
isting categorization schemes.

In our investigation, we observed a range of 1 to 6 visualized 
branches in the assessed frontal arteries, with the percentages of 
occurrence ranging from 0.98% for one branch to 31.37% for 
four branches. When compared with other studies, there are no-
ticeable variations in the number of branches identified. For in-
stance, Koziej [7] utilized computed tomographic angiography 
to analyze 255 facial arteries and found the following distribu-

tion: 35 cases (13.7%) had one branch, eight cases (3.1%) had 
five branches, 45 cases (17.6%) had four branches, 88 cases 
(34.5%) had three branches, 72 cases (28.2%) had two branches, 
and seven cases (2.7%) exhibited the hypoplastic type. An ana-
tomical cadaver study of Kulkarni and Geetha [19] reported dif-
ferent branch counts: six branches in two cases, seven branches 
in 18 cases, eight branches in 43 cases, nine branches in 36 cases, 
and 10 branches in one case. These discrepancies underscore the 
necessity for additional research to achieve a consistent under-
standing of the branching patterns of the facial artery.

The reported prevalence of certain branch of FA, such as the 
AA, SLA, and ILA, also varies across studies [6,8] from 32.5% to 
73.5% for the AA, from 77.5% to 98.0% for the SLA, and from 
57.5% to 100% for the ILA. Our study yielded prevalence rates 
of 33.33%, 87.25%, and 78.43% for these arteries, respectively.

Recent anatomical investigations have shed light on the 
branching patterns of the ILA. Two distinct patterns have been 
observed [8]. The first pattern follows the vermilion border of 
the lower lip and emerges from the facial artery at the cheilion 
(mouth corner). The second pattern, referred to as the hLMA, 
descends along the labiomental crease and passes beneath the 
cheilion. Kawai et al. [17] and Al-Hoqail and Abdel Meguid [1] 

Table 2. Summary of facial artery branching patterns
Author (year) No. ILA SLA IAA LNA AA/F D H

Our study (2023)   102 (52 cadavers) 5 (4.9) 5 (4.9) 7 (6.9) 33 (32.4) 33 (32.4)a) 18 (17.7) 1 (1.0)

Koziej et al. (2022) [6]   2,119 (meta-analysis) 15.6 15.6 5.9 69.8 1.7 0.8

Wang et al. (2022) [20]   300 (150 CTA cases) 70 (23.3) 163 (54.3) 49 (16.3) 18 (6.0) -

Tansatit et al. (2021) [21]   62 (31 cadavers) - 3 (4.8) - 5 (8.1) - - -

Hong et al. (2020) [22]   284 (198 CTA cases) 18 (6.3) 24 (8.5) - 138 (48.6) 90 (31.7)b) - -

Niemann et al. (2019) [12]   39 (20 cadavers) 1 (2.6) 1 (2.6) - 25 (64.1) 7 (18.0) - 1 (2.6)

Koziej et al. (2019) [7]   255 (131 CTA cases) 63 (24.7) 63 (24.7) 80 (31.4) 102 (40.0) 4 (1.6) 6 (2.3)

Vasudha et al. (2018) [23]   50 (25 cadavers) - 15 (30.0) - 6 (12.0) 28 (56.0) - 1 (2.0)

Pilsl et al. (2016) [14]   60 (30 CTA cadavers) 11 (18.3) - 16 (26.7) 25 (41.7) 8 (13.3) -

Lee et al. (2018) [8]   60 (36 cadavers) 4 (6.7) 9 (15.0) - 47 (78.3) - -

Dickson et al. (2013) [2]   40 (21 cadavers) - 17 (42.5) 3 (7.5) - 20 (50.0) - -

Furukawa et al. (2013) [4]   187 (94 CTA cases) - 64 (34.2) 74 (39.6) 45 (24.1) 4 (2.1) -

Kulkarni et al. (2013) [19]   100 (50 cadavers) - 20 (20.0) - 44 (44.0) 36 (36.0) - -

Lohn et al. (2011) [9]   201 (112 cadavers) 6 (3.0) 20 (10.0) 35 (17.0) 96 (48.0) 40 (20.0) - 4 (2.0)

Loukas et al. (2006) [10]   284 (142 cadavers) 24 (8.5) - 110 (38.7) 135 (47.5) 11 (3.9) 4 (1.4)

Pinar et al. (2005) [15]   50 (25 cadavers) 1 (2.0) 2 (4.0) 6 (12.0) 30 (60.0) 11 (22.0) - -

Koh et al. (2003) [24]   91 (47 cadavers) 5 (5.5) 6 (6.6) 3 (3.3) 40 (44.0) 26 (28.5) 11 (12.1) -

Gardetto et al. (2002) [5]   44 (22 cadavers) - 2 (4.5) 6 (13.5) - 34 (77.4) 2 (4.5) -

Dupoirieux et al. (1999) [3]   20 (10 cadavers) - 7 (35.0) - 9 (45.0) 4 (20.0) - -

Niranjan (1988) [13]   50 (25 cadavers) - 2 (4.0) 1 (2.0) - 42 (84.0) 5 (10.0) -

Mitz et al. (1973) [11]   100 (50 cadavers) 8 (8.0) 10 (10.0) - - 78 (78.0) 4 (4.0) -

Values are presented as number (%) or %.
ILA, inferior labial artery; SLA, superior labial artery; IAA, inferior alar artery; LNA, lateral nasal artery; AA, angular artery; F, forehead branch; D, duplex type; H, hypoplastic type.
a)AA (31, 30.4%)/F (2, 2.0%); b)AA (56, 19.7%)/F (34, 12.0%).
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have noted that the submental artery can adopt the first pattern, 
giving rise to the vertical labiomental arteries, or it can divide 
into multiple vertical branches of the hLMA and anastomose 
with the ILA. The use of different terminologies and classifica-
tions by researchers may contribute to these discrepancies. Fur-
thermore, there is no consensus on which branch of the facial 
artery should be considered as the ultimate termination point. 
While the AA is commonly regarded as the final branch, it can 
also arise from the ophthalmic or infraorbital arteries. 

Regarding the termination vessels, studies have reported varying 
prevalence rates for different types, such as from 0% to 80% for an 
IAA, 0% to 15% for a LNA or AA, 0% to 95.16% for a duplex ar-
tery, and 0% to 8.33% for a hypoplastic facial [6-8]. In our study, 
out of 102 assessed facial arteries, the termination was AA/F in 33 
cases (32.35%), LNA in 33 cases (32.35%), IAA in seven cases, 
SLA in five cases, and ILA in five cases. Furthermore, we observed 
nine combination patterns with a duplex artery in 18 facial arteries 
(17.65%). These findings provide the most recent information 
about facial artery termination. In our study, the traditional defini-
tion of the AA as the facial artery’s terminal tributary only had a 
success rate of 32.35%. Therefore, our results suggest that the LNA 
and AA are the primary terminations of the facial artery, which is 
consistent with findings from other studies (Table 2). The termi-
nation point of the facial artery exhibited remarkable consistency 
in its characteristics, suggesting its potential utility in categorizing 
the branching pattern of the facial arteries. In our investigation, we 
have identified seven distinct types as follows: (1) angular type: fa-
cial artery terminates at the AA or forehead branch; (2) nasal type: 
facial artery terminates at the LNA; (3) alar type: facial artery ter-
minates at the IAA; (4) superior labial type: facial artery terminates 
at the SLA; (5) inferior labial type: facial artery terminates at the 
ILA; (6) duplex type: facial artery terminates as a duplex artery 
with the infraorbital trunk; and (7) hypoplastic type: hypoplastic 
facial artery.

In conclusion, eight termination points of the facial artery were 
observed, with 35 different branching patterns that showed asym-
metries between the left and right sides. The usual description of 
the AA as the facial artery’s terminal tributary was accurate in 
only 32.35% of cases. The duplex type was found in 18 facial ar-
teries (17.65%). Differences according to the branching pattern 
and termination points of the facial artery should be considered 
to reduce complications during while performing head and neck 
surgery, facial plastic surgery, and facial aesthetic procedures.
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