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Abstract

Introduction: Vascular variations are congenital morphological differences that arise in the human body.
Although, for the most part, do not cause injury to the individual, may be important in cases where it is
necessary a specific access to the vascular system. The anatomic understanding of the facial artery and its
branches are especially important in the practice of medical and dental care, in the surgeries of neck and
face; and also for the radiologist to understand and interpret facial artery imaging when undertaking head
angiography. The variations found in the formation and trajectories of the facial artery are described, however
in the case studied, we described a morphological aspect until then not documented. In this sense, the objective
of this study was to report a variation of the facial artery and to analyze it in relation to the literature state of
the art. Case Report: During a head dissection of an adult male human cadaver fixed in 10% formaldehyde we
identified a variation of the facial artery branches. We reported, in the right hemiface, a supernumerary branch
of the facial artery emerged between the origins of submentual and inferior lip arteries, close to the bottom
edge of the mandible body, going towards the infra-orbital region. Discussion: The report of a considerable
caliber atypical branching of the facial artery deserves attention because of the large number of interventions
in this region, not only in cases of trauma, but also in cases of elective surgeries of face pathologies.
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1 Introduction

Vascular  variations are congenital morphological
differences that arise in the human body. Although, for
the most part, do not cause injury to the individual, may
be important in cases where it is necessary a specific access
to the vascular system. It is very important for surgeons to
know the exact frequency and variations of the arteries in the
areas where they have to operate on (DI DIO, 1999).

The anatomic understanding of the facial artery and
its branches are especially important in the practice of
medical and dental care, in the surgeries of neck and face;
and also for the radiologist to understand and interpret
facial artery imaging when undertaking head angiography.
Moreover, anatomical information on the head and neck
arteries is important for less invasive treatment of diseases
in those regions. In general, knowledge of angioarchitecture
contributes to skillful segmentectomies, helping to preserve
tissue, perform better surgery, and reduce both anesthesia
and hemorrhage (HOLLINSHEAD, 1982; KRUGER,
1984).

The facial artery normally arises from the external carotid
artery, just above the lingual artery, at the level of greater
cornu of hyoid bone in the carotid triangle. It then passes
upwards and forwards medial to the ramus of the mandible.
It passes deep to the superficial part of the submandibular
salivary gland making a characteristic loop, winds around
the base of the mandible to enter the face at anteroinferior
angle of the masseter muscle. In the face, it runs upwards
and forward, laterals to angle of the mouth, and terminates
as angular artery at medial angle of eye. Its branches in the
face include: inferior labial artery, to the lower lip; superior
labial artery, to the upper lip; lateral nasal artery, to supply
the ala and dorsum of the nose (STANDRING, 2008).

The reported variations of the facial artery include: its
intra parotid origin (NAYAK, 2006); arising as a common
trunk with the lingual artery as linguofacial trunk (MIDY,
MAURUC, VERGNES et al., 1986); its function being
taken over by maxillary artery, transverse facial artery
or the nasal branch of ophthalmic artery when absent
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(BERGMAN, THOMPSON, AFIFI et al., 1988); its
termination as submental artery, labial artery or lateral nasal
artery (BERGMAN, THOMPSON, AFIFI et al., 1988);
and, a case of duplex artery (KOH, KIM, OH et al., 2003).

However, in the case studied, we noticed a morphological
aspect until then not documented. In this sense, the objective
of this study was to report a variation of the facial artery
and to analyze it in relation to the literature state of the art.
The present case may provide useful information in different
fields of oral and maxillofacial surgery.

2 Case Report

We used donated and unclaimed dead bodies for the
purpose of medical education and research from the
collection of the Department of Anatomy, State University
of Rio de Janeiro, Brazil. The study involved the head and
neck dissection of an adult male human cadaver fixed in 10%
formaldehyde. The dissection was made by planes and it
was identified a variation of the facial artery branches. We
reported, in the right hemiface, a supernumerary branch of
the facial artery emerged between the origins of submentual
and inferior lip arteries, close to the bottom edge of the
mandible body (Figures 1 and 2).

3 Discussion

The arterial supply to the face is based on three main
arterial trunks: the facial, transverse facial, and infraorbital
arteries. The facial artery is usually the largest and dominant

artery and plays a major role in supplying blood to the face
(LASJAUNIAS, BERENSTEIN and DOYON, 1979).
However, there are huge variations in its size and its extent
between different individuals and even between different
sides of the face (KOH, KIM, OH et al., 2003). The
anatomic study of the facial artery and its branches has two
important aspects of interest: first, surgical anatomy in plastic
and reparative surgery of the face and lip in cases of trauma
and congenital malformation (PICCIONE, MANGANARO
and ALMONY, 2010; ASAHINA, SAKAKIDARA,
MIYASHIN et al., 1997), and in the surgery of malignant
disease (PARRETT, PRZYLECKI and SINGER, 2012);
second, radiological anatomy in the treatment of certain facial
tumors by embolization procedures and in cases of facial
reconstruction in plastic surgery (FURUKAWA, MATHES
and ANZAI, 2013; FORBES, EARNEST, JACKSON et al.,
1986).

The facial artery is extensively used in facial surgery as
a pedicle in a number of flaps, such as nasolabial skin flaps
(WEE, HRUZA and MUSTOE, 1990), oral mucosal
flaps (RAYNER, 1984), buccal mucosal flaps (TEZEL,
2002), and more recently, facial artery musculomucosal
flaps (XIE, LAVIGNE, RAHAL et al., 2013); and is also a
crucial anatomic structure in other types of facial surgery,
such as rhinoplasty and orofacial surgery (AROSARENA,
2007). As such, the facial artery has been extensively
studied. The successful design and execution of flaps to
reconstruct defects encountered in the midface is dependent
on a thorough understanding of the location and the

Figure 1. a) Overview picture of the dissection of a right human hemiface. b) Close-up view picture of the selected area showing a
supernumerary branch (SB) of the facial artery (FA) emerged between the origins of submentual (SA) and inferior lip arteries (ILA),
close to the bottom edge of the mandible body.
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Figure 2. Schematic drawing of Figure 1 showing a
supernumerary branch (SB) of the facial artery (FA) emerged
between the origins of submentual (SA) and inferior lip arteries
(ILA), close to the bottom edge of the mandible body.

variations observed in facial artery anatomy (NIRANJAN,
1988; MITZ, RICBOURG and LASSAU, 1973). The
reconstruction of lip defects using the abbe flap and other lip
flap procedures involves surgical manipulation of one of the
major branches of the facial artery, specifically the superior
labial artery (MOMOH, KELLEY, DIAZ-GARCIA et al.,
2013; PRIBAZ, MEARA, WRIGHT et al., 2000).

The facial artery ascends along the side of the mouth and
nose and terminates at the medial palpebral commissure,
where it joins the dorsal nasal branch of the ophthalmic artery.
The facial artery is shown to give off two major branches near
the oral commissure: the superior labial artery and the lateral
nasal artery (the latter terminating as the angular artery). In
addition, this angular artery is depicted to be of significant
size. However, cadaveric studies have demonstrated
significant anatomical variations in the course of the facial
artery, especially distal to the oral commissure (LOUKAS,
HULLETT, LOUIS JUNIOR et al., 2006; PINAR, BILGE
and GOVSA, 2005; NAKAJIMA, IMANISHI and AISO,
2002). In this sense, our report of a considerable caliber
atypical branching of the facial artery deserves attention. But
in our case, the supernumerary branch arises proximally to
the oral commissure instead of distally as described by many
authors.

Many authors have attempted to describe the facial
artery termination and its clinical and surgical importance.

According to a study of 40 facial arteries by Midy, Mauruc,
Vergnes et al. (1986), the facial artery has terminated as
angular artery in 27.5% cases, labial (superior) in 40%, nasal
in 30% cases and abortive artery in only one case. When
the facial artery terminated before reaching the lower lip,
it has been called abortive artery (MIDY, MAURUC,
VERGNES et al., 1986). Examination of 284 hemifaces
by Loukas, Hullett, Louis Junior et al. (2006) showed
five types of facial artery termination labeled “A” through
“E”. Type A (135 cases, 47.5%): facial artery terminated
by bifurcating into superior labial artery and lateral nasal;
type B (110, 38.7%): facial artery terminating as superior
labial artery and lateral nasal and lateral nasal continuing
as superior alar artery; type C (24, 8.4%): facial artery
terminating as superior labial artery; type D (11, 3.8%): facial
artery ending as superior alar artery; type E (4, 1.4%): facial
artery terminating as a rudimentary twig without providing
any significant branches (LOUKAS, HULLETT, LOUIS
JUNIOR et al., 2006). Koh, Kim, Oh et al. (2003) studied
the topography and the course of the facial artery in 91 faces
of 47 Korean cadavers. Thirty-three of the specimens were
male and 14 were female, with an average age of 56 years
(ranging 18-94 years). They reported that the final branch of
the facial artery was the lateral nasal branch in 44.0% whereas
it was the angular branch in 36.3% of the cases. In 54.5% of
the cases, the facial artery ended symmetrically. They found
no difference in the distribution pattern of the facial artery
according to age or sex (KOH, KIM, OH et al., 2003).
The facial artery termination in our case may be considered
similar to the nasal termination described by Midy, Mauruc,
Vergnes et al. (1986) and Koh, Kim, Oh et al. (2003) and
Type A of Loukas, Hullett, Louis Junior et al. (2006) study.
Because a previous dissection of the other side of the face did
not preserved the vasculature we don’t have any information
about the symmetries described by Koh, Kim, Oh et al.
(2003).

Some authors reported facial artery branching variations.
Marx, Kumar, Reddy et al. (2008) described bilateral
anomalous facial artery. The right facial artery taking origin
from the external carotid artery did not make any loop in the
submandibular region, entered the face by winding round
the lower border of mandible, and terminated as the inferior
labial artery. The upper part of the right side face in this case
was supplied by various branches of transverse facial artery,
infra orbital artery and dorsal nasal artery. The origin, course
and branching pattern of the left facial artery was normal
except the inferior labial artery was missing from it. This
case may be considered similar to the Type E of the Loukas,
Hullett, Louis Junior et al. (20006) study, the difference being
in their case the facial artery is providing branches to the
lower lip (MARX, KUMAR, REDDY etal., 2008; LOUKAS,
HULLETT, LOUIS JUNIOR et al., 2006). Lohn, Penn,
Norton et al. (2011) studied the course of the facial artery
and vein, branching patterns, terminations, and anomalous
variants. Cadaveric dissections of 201 facial arteries were
performed. All branches originated from a single facial
arterial trunk in 86% of specimens and branching patterns
were symmetrical in 53%. The facial artery predominantly
terminated as a lateral nasal artery (49%). In 5 cases, the
facial artery was undetectable with transverse facial arterial
dominance (1 case bilateral). Facial arterial dominance in
facial blood supply is common but unpredictable (LOHN,
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PENN, NORTON etal.,2011). Although many facial artery
branching previous descriptions, we reported a variation
not yet described: in the right hemiface, a supernumerary
branch of the facial artery emerged between the origins of
submentual and inferior lip arteries, close to the bottom
edge of the mandible body. Unfortunately, it was not
possible to describe its course and possible branches. Because
this material was for medical education purpose, when we
noticed this variation most part of the facial arteries branches
have already been dissected improperly.

Our anatomical variation report, as well as many
anatomical variations described in the literature, can impact
the surgeon’s ability to use certain local flaps and, with the
advent of facial transplantation, may become important
for the development of subunit transplantation. Although
there is significant disagreement among the findings in the
published cadaveric studies as to the distribution and the
frequency of variations in facial artery anatomy, there is
broad agreement that anatomical variation is the rule rather
than the exception. These studies have also demonstrated
the need for a noninvasive in vivo technique of evaluating
facial artery anatomy to facilitate preoperative planning in
complex facial reconstructions.
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