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Facial artery supplies musculocutaneous tissue, visceral organs, and salivary glands at the
upper cervical and facial level. This artery has wide range of anatomical variations in its course.
Objective: To find the anatomical divergences in facial artery endings. Methods: It is a cross
sectional study conducted at Jinnah international hospital, Abbottabad from January 2023 to
July 2023 for duration of 6 months after taking approval from the ethical review committee. A
group of 86 people were selected and anatomical course of facial artery was categorized in to
four types. Angiographicimages of each participant were evaluated by radiologist to categorize
the course of facial artery. Results: The average Body Mass Index (BMI) of the participants was
28.3+5.6. The study of angiographicimages has concluded that 38.37% (n=33)has Type | course
of facial artery, 47.67% (n=41) participants has Type Il, 9.3% (n=8) participants has Type Ill and
4.65% (n=4) has Type IV category (p=0.01. Of the type | category of facial artery, 5 (15.2%)
participants met the criteria of type IA, 7(21.2%) has Type IB and 21(63.6 %) participants Type IC
course of facial artery (p=0.01). Conclusions: This study has concluded that there exists vast
variationin the anatomical course of facial artery inlocal population that streamlines with other
studies conducted internationally. Facial artery with a nasal branch with or without alar endings
isthe most commonanatomical variation.

INTRODUCTION

The human face is a complex anatomical area with a vast
network of blood vessels that are vital to the tissues'
nutrient and oxygenation. Facial artery supplies
musculocutaneous tissue, visceral organs, and salivary
glands at the upper cervical and facial level [1]. Thomas
Turner (1793-1873) laid the scientific foundation for
accurate anatomical study of the facial artery, which plays
a crucial role in facial anatomy and maxillofacial and
vascularsurgery[2]. Itis crucial to know the details of the
branching pattern and variations in termination of the
facial artery not only for surgical procedures in cosmetic
and reconstructive surgery, but also for understanding the
underlying anatomical differences that may impact clinical
results [3]. The high changeability in spreading patterns,

course, and profundity of facial artery, makes it difficult to
ensure wellbeing during negligibly obtrusive injectable
systems [4]. Additionally, huge varieties in orientation in
fanning and conveyance of facial artery, interregional
differences in distance across and thickness likewise
exists that ought to likewise be considered [5]. Physical
studies investigating the varieties in the endings of the
facial artery have been reported in the clinical writing, but
with differing accentuation and approaches. In the
ordinary pattern, the facial artery ends by bifurcating into
the unrivaled and sub-par labial corridors. The prevalent
labial artery supplies the upper lip, while the sub-par labial
artery gives blood to the lower lip. Nonetheless, in certain
occurrences, the facial artery end can appear as an
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unrivaled labial artery with a little parallel nasal artery
branch, and a pre-masseteric branch with little branches
starting from the infraorbital artery [6]. Varieties might
happen in the fanning pattern of the facial artery as it
moves toward the lips. Rather than bifurcating
straightforwardly into predominant and mediocre labial
veins, the facial artery might radiate extra branches or gap
into numerous more modest vessels prior to arriving at its
last objective. Studies have uncovered that Facial artery
ends most often as the precise artery with a prevalence of
82%. Different variations of facial artery incorporate
horizontal nasal artery that has a prevalence of 12%,
unrivaled labial and alar artery with a prevalence of 3% of
cases each, and pre masseteric in 18% of the cases [7].
These accessory arteries can contribute to the blood
supply of adjacent structures in the facial region, such as
the muscles, skin, or glands. Studies have found three pre-
masseteic branches of the facial artery were observed in
an elderly male cadaver [8]. There also exits unilateral
variation in the anatomy and course of facial artery. A case
report has revealed that the right facial artery can have an
anomalous course through the submandibular salivary
gland and form a redundant loop at the base of the
mandible, potentially impacting upper neck and face
surgeries[9]. In some cases, the facial artery may exhibit
anomalous connections or communications with other
arteriesin the facial region. These anomalous connections
canalterthe normaldistribution of blood flow and may have
clinical implications in certain medical procedures or
pathological conditions. A unique anastomosis exists
between facial and inferior alveolar arteries, providing
valuable information for oral and maxillofacial surgeons
and dentists performinginferior alveolar nerve blocks[10].
While the facial artery primarily arises from the ECA,
collateral connections between the branches of the ECA
and ICA can occur. These connections, known as the “rete
mirabile” or "wonderful network," may provide alternative
pathways for blood flow to the facial region, particularly in
cases of vascular pathology affecting the ECA or its
branches[11].

METHODS

It is a cross sectional study conducted at Jinnah
international hospital, Abbottabad from January 2023 to
July 2023 for duration of 6 months after taking approval
from the ethical review committee of women medical and
dental college Abbottabad Ref No: WMC Estb/19993 on
date 24/10/2022. Patients with age 21 years or older, both
male and female, with no known vascular abnormalities or
facial deformities that could significantly alter the normal
anatomy of the facial artery were included in this study.
Patients with a history of vascular diseases such as arterial
aneurysms, arteriovenous malformations, or arterial
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stenosis and congenital or acquired facial deformities,
such as craniofacial syndromes or significant trauma, were
excluded from this study. A total of 132 participants were
screened and after evaluation 86 patients full filled the
designed criteria and they were included in this study.
Assuming the total participant as the population of the
study, while using 95% confidencelevel, 5% margin of error
and 80% prevalence the final sample size was 86. The
selected sample was provided detailed information about
the steps and procedure involved in this study including
potential risk and benefits and informed consent was
taken. Complete bio data and clinical information of the
patients including age, gender, ethnicity, socioeconomic
status, clinical presentation and duration of symptoms
were noted. Vital signs including blood pressure, pulse and
temperature of every participant were noted. Functionality
and calibration of the equipment was verified before the
procedure. The angiographic images were acquired using
fluoroscopy and Digital Subtraction Angiography (DSA)
techniques. Multiple images from various angles were
collected to visualize the course and branching patterns of
the facial artery. The angiographic images were
systematically analyzed by two radiologists to identify the
divergences in facial artery endings. The anatomy of the
facial artery among patients undergoing unilateral carotid
angiography was assessed including effective assessment
for congenital anomalies, cerebral vascular related
malformations, and intra-arterial procedures, including
brain cerebral artery aneurysm coil embolization, and
tumorembolization, carotidartery stent graft, and cerebral
artery thrombolysis. Data were entered and analyzed to
identify patterns, variations, and correlations in facial
artery anatomy among participants using SPSS version
24.0. It was presented as mean, standard deviation, and
percentages. p-values of <0.05 will be considered
statistically significant.

RESULTS

Datawere collected from 86 patientsand the meanage was
49.2+5.4 years. The majority of participants were male
(58.14%) while females constituted the remaining 41.86%.
The average Body Mass Index (BMI) of the participants was
28.3+5.6. Diabeteswas presentin 38.37% of individuals and
36.04% of participants reported a diagnosis of
hypertension.
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Table 1: Demographic Characteristics of Study Sample(n=86)

Variable N(%)
Age (years)
Mean + SD | 492:54
Gender N (%)
Male 50(58.14 %)
Female 36(41.86 %)
BMI(mean + SD) 28.3+5.6
Diabetes 33(38.37%)
Hypertension 31(36.04%)
History of Smoking 37(43.02%)

In table 2 the study of angiographic images has concluded
that 38.37%(n=33)has Type | course of facial artery whichis
characterized by a facial artery that has an angular branch.
This angular branch terminates in the midline taking
different course around the orbit. The results have also
shown that 47.67% (n=41) participants has Type Il course of
facial artery. In this cohort, facial artery gives its branch
called lateral nasal artery which terminated with or without
alar branch. This was followed by third category of facial
artery which was found in 9.3% (n=8) participants (p=0.01).
The fourth category of facial artery was found in 4.65%
(n=4) participants with inferior labial artery as the final
arterialending.

Table 2: Outcomes of the Study

Type IN(%)

33(38.37%) Typell Typelll TypelV
TypelA  TypelB TypelC
5(15.2%) | 7(21.2%) | 21(63.6%)

Variables

41(47.67%)|8(9.3%) |4 (4.65%)

Results

DISCUSSION

The rise in aesthetic operations in recent years has
resulted in an alarming rise in complications related to
arterial artery and branch damage. With more people
turning to cosmetic modifications to get desired aesthetic
results, procedures like botulinum toxin injections, dermal
fillers, and other face rejuvenation methods have become
standard [12]. A case that highlights the potential dangers
of blood vessel injury during corrective treatments is the
facial artery, which is a huge vein that provisions the facial
elements. Keeping up with blood flow to the nose, lips, and
cheeks, among other face areas, is significantly subject to
this artery and its branches [13]. Serious results might
happen assuming the facial artery is harmed. An infusion
into the facial artery or in nearness to it, for instance, may
bring about vascular impediment, which compromises
blood flow to the encompassing tissues [14]. Vascular
trade off can impact a patient's quality of life and need
costly healing measures on the off chance that it brings
about tissue misfortune, scarring, and practical disability
[15]. Moreover, issues like tissue putrefaction might carve
out opportunity to show up, making harm to artery
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structures after superficial tasks more subtle from the
beginning. Hence, to limit negative results and stay away
from long haul outcomes, early location and timely
treatment of vascular issues are fundamental [16]. To
address these worries, healthcare providers carrying out
superficial methodology should have a complete
comprehension of facial anatomy, particularly the vascular
designs, and exercise intense watchfulness to limit the risk
of blood vesselinjury[17]. Despite the large number of prior
studies on the morphology, locations, and courses of the
facial arteries, the findings have been quite inconsistent,
and there hasn't been any agreement among researchers.
Moreover, some past studies have been constrained since
they concentrated on cadavericresearch[18,19]. Thereare
also vast inconsistencies present in the outcomes of the
present literature further stressing the exhaustive inquiry
onthedeviationsinthe course of facial artery. An American
study examining the deviations in facial artery by using
facial computed tomographic angiography has revealed
thatin 34% of cases facial artery terminates as Type |, 40%
participants has Type Il categorization while 24% has
shown Type lll categorization. Type IV was found in only 2%
of the cases [20]. The findings of the above study are
consistent with the outcome of this study which increases
itscredibility.

CONCLUSIONS

This study has concluded that there exists vast variationin
the anatomical course of facial artery in local population
that streamlines with other studies conducted
internationally. Facial artery with a nasal branch with our
without alar endings is the most common anatomical
variation. Facial artery with inferior labial artery as the
terminal branch is the least common anatomical variation
inthe study population

Authors Contribution

Conceptualization: AH
Methodology: SJ', SJ?
Formalanalysis: MSK

Writing, review and editing: HI, RS

Allauthorshaveread and agreed to the published version of
the manuscript.

Conflicts of Interest
Theauthorsdeclare noconflict of interest.

Source of Funding

The authors received no financial support for the research,
authorshipand/orpublication of thisarticle.

PJHS VOL. 5 Issue. 4 April 2024 Copyright ® 2024. PUHS, Published by Crosslinks International Publishers
[ This work is licensed under a Creative Commons Attribution 4.0 International License. 107




Hussain A et al.,

Divergence in Facial Artery Endings

REFERENCES

(1]

PJHS VOL. 5 Issue. 4 April 2024

Kiyosue H. Anterior (Visceral) Branches from the
Proximal ECA(Superior Thyroidal, Lingual, and Facial
Arterial System). External Carotid Artery: Imaging
Anatomy Atlas for Endovascular Treatment. 2020
Jun:7-36.doi:10.1007/978-981-15-4786-7_2.

Shihada A, SioulaM, Georgakopoulos P, Mavrommatis
E. The Facial Artery as a Branch of the External
Carotid Artery in Thomas Turner's (1793-1873)
Treatise on the Arterial System (1825) and a
Comparison with Modern Anatomy. Acta Medica
Academica. 2023 Mar; 52(1): 67. doi: 10.5644/ama200
6-124.405.

Nayak SB, Vasudeva SK, Pamidi N, Sirasanagandla
SR. Anomalous course of facial artery through the
submandibular gland and its redundant loop at the
base of mandible. Journal of Craniofacial Surgery.
2020 Oct; 31(7): 2015-6. doi: 10.1097/SCS.000000000
0006539.

Cotofana S and Lachman N. Arteries of the face and
their relevance for minimally invasive facial
procedures: an anatomical review. Plastic and
Reconstructive Surgery. 2019 Feb; 143(2): 416-26. doi:
10.1097/PRS.0000000000005201.

Barut C, Ogut E, Askin Z, Alicikus H. Branching
Patterns and Variations of Facial Artery and Clinical
Importance: A Cadaveric Study. Dubai Medical
Journal. 2023 Mar; 6(2): 81-96. doi: 10.1159/00052930
0.

Alharbi YA. Anatomical study of divergences in facial
artery endings. Anatomy and Cell Biology. 2023 Jun;
56(2): 211. doi: 10.5115/acb.22.262.

Rodrigues 1Q, Cunico C, da Silva AB, Brum JS, Robes
RR, da Silva Freitas R et al. Analysis In Vivo of the
Hemifacial Transplantation Surgical Technique.
Journal of Craniofacial Surgery. 2019 May; 30(3): 944-
6.doi:10.1097/SCS.0000000000005377.
Bhattacharya A, Sharma R, Armstrong C, Solis L.
Case report of unigque anastomosis between facial
andinferior alveolar arteries. Surgical and Radiologic
Anatomy. 2020 May; 42: 603-6. doi: 10.1007/s00276-
019-02375-9.

Pavithran R. Cadaveric Study of Branches of Facial
Artery in the Face. International Journal of Current
Research and Review. 2022 Jan; 14(01): 1-4. doi: 10.31
782/ijcrr.2021.14107.

Wang D, Xiong S, Zeng N, Wu Y. Facial arterial
variations in Asians: a study on computed
tomographic angiography. Aesthetic Surgery
Journal. 2022 May; 42(5): 527-34. doi: 10.1093/asj/sja
b380.

(18]

Copyright ® 2024. PJHS, Published by Crosslinks International Publishers
This work is licensed under a Creative Commons Attribution 4.0 International License.

DOI: https://doi.org/10.54393/pjhs.v5i04.1380

Prabhu A, Samuel DV, Balakrishnan V, Daniel P. An
unusual variationin the termination of facial arteryin
south Indian population: A human cadaveric case
report. Indian Journal of Clinical Anatomy and
Physiology. 2021 May; 8(2): 156-8. doi: 10.18231/j.ijcap.
2021.036.

Lee SH, Ha TJ, Koh KS, Song WC. External and
internal diameters of the facial artery relevant to
intravascular filler injection. Plastic and
Reconstructive Surgery. 2019 Apr; 143(4): 1031-7. doi:
10.1097/PRS.0000000000005428.

Hresko A, Chernogorskyi D, Vereshchagin S, Kopchak
A. Endovascular embolization of facial artery
pseudoaneurysmfollowinglancing of asubperiosteal
abscess: case report. 2019 Jan; 3(1); 18-26. doi: 10.23
999/j.dtomp.2019.1.6.

Trzeciak M, del Carmen Yika A, Gladys K, Ostrowski P,
Bonczar M, GoncerzM et al. The complete anatomy of
the transverse facial artery: a computed tomography
angiography analysis. Folia Morphologica. 2023 Oct.
doi:10.5603/fm.97002.

Kowalczyk K, Frackowiak H. The patterns of facial
arteries in the suiformes. Nauka Przyroda
Technologie. 2019 Dec; 13(1): 33-42.

Iwanaga J, Kim HJ, Wysiadecki G, Obata K, Harazono
Y, IbaragiSetal. Localizingthe nerve to the mylohyoid
using the mylohyoid triangle. Anatomy & Cell Biology.
20210ct;54(3): 304.doi: 10.5115/ach.21.019.

Abas R, Woon CK, Alias A, Kamaruzzaman MA, Noor
NF, Harun AM et al. Facial Muscles and Its Modiolus: A
Review of Embryology, Comparative Anatomy,
Morphology and Applied Anatomy. Malaysian Journal
of Medicine & Health Sciences. 2021 Oct; 17(4): 313-
319.

NiemannK, Lazarus L, Rennie C. An Anatomical Study
of the Facial Artery. International Journal of
Morphology. 2019 Dec; 37(4): 1310-1315. doi: 10.4067/
S0717-95022019000401310.

Cardinot TM, Vasconcellos HA, Vasconcellos PH,
Oliveira JR, Siqueira PB, Aragao AH. Anatomic
variation of the facial artery and its implications for
facial surgery: a case report. Journal of
Morphological Sciences. 2014 Jan; 31(01): 062-6. doi:
10.4322/jms.rc054813.

Gelezhe P, Gombolevskiy V, Morozov S, Melnikov DV,
Korb TA, Aleshina 00 et al. Three-dimensional
description of the angular artery in the nasolabial
fold. Aesthetic Surgery Journal. 2021 Jun; 41(6): 697-
704.doi:10.1093/asj/sjaal52.

108




	Page 1
	Page 2
	Page 3
	Page 4

