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Abstract: Background and Objectives: Facial vascular anatomy plays a pivotal role in both physiological
context and in surgical intervention. While data exist on the individual course of the facial artery and
vein, to date, the spatial relationship of the vasculature has been ill studied. The aim of this study was
to assess the course of facial arteries, veins and branches one relative to another. Materials and Methods:
In a total of 90 halved viscerocrania, the facial vessels were injected with colored latex. Dissection
was carried out, the relation of the facial vessels was studied, and the distance at the lower margin of
the mandible was measured. Furthermore, branches including the labial and angular vessels were
assessed. Results: At the base of the mandible, the facial artery was located anterior to the facial vein
in all cases at a mean distance of 6.2 mm (range 0-15 mm), with three cases of both vessels adjacent.
An angular vein was present in all cases, while an angular artery was only present in 34.4% of cases.
Conclusions: The main trunk of the facial artery and vein yields a rather independent course, with the
facial artery always located anterior to the vein, while their branches, especially the labial vessels,
demonstrate a closer relationship.

Keywords: anatomical variation; clinical significance; face anatomy; facial artery; facial vein; labial
and angular vessel

1. Introduction

Accurate knowledge of facial vascular anatomy plays an important role for maxillo-
facial, plastic-aesthetic, and ENT surgeons whenever performing procedures in the facial
region. For surgical reconstruction of facial defects following traumatic injury or tumor
resection, a facial artery flap may be used, or the facial vessels may be utilized as a pedicle
for microvascular anastomosis [1-6]. The portfolio of reconstruction helps treat facial and
perinasal defects [5] and defects of the tongue [4] the oral lining, and the oropharynx [2]. In
rare cases, even partial [7] or near total [8,9] facial transplantations may be performed in
which the facial artery and facial vein are involved as part of vascularized pedicles [10-12].

Aside from reconstructive surgical procedures, facial vascular anatomy also plays a
pivotal role in aesthetic medicine to ensure that injections of fillers or botulinum toxin in
aesthetic medicine are performed safely, as intravascular injections may result in severe
complications, including tissue necrosis or even blindness [1,13-17]. To minimize such
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risks and iatrogenic complications, profound anatomical knowledge of vascular regional
anatomy is necessary.

Among the features typical for the facial artery as a main feeder to the viscerocranium [18-22]
is its branching of the external carotid artery [23] and its crossing of the stylohyoid and digastric
muscle medially [24-27]. It further traverses the mandible anterior to the masseter muscle directed
to the medial angle of the eye, while giving off its branches [28,29]. However, there is plenty of
literature describing the different variations of the facial artery regarding its course, its pattern,
and its branching [1,3,12,22,26,29-40].

Less is known about the anatomy of the facial vein, the main drainage for the blood of
the face region [41,42]. The facial vein in most studies on the vascular anatomy of the face
so far has been ill studied [29,31,33,43,44]. Its course has been described as rather straight
from the angular vein in the medial angle of the eye in a latero-caudal direction towards
the margin of the mandible [12,42,45-47]. The location of the facial vein at the level of the
mandible has been described as being dorsal to the anteriormost fibers of the masseter with
an overlap of up to 10 mm [42,48]. The branching pattern of the facial vein is described as
rather variable [42].

Though much is known about the course, pattern, and branching of the facial
artery [1,3,12,22,26,29-40], the literature is sparse on the facial vein [12,42,48]. Further-
more, there is limited knowledge of the relation between the facial artery and facial vein
and their branches in the facial region. A thorough integration of knowledge on the facial
vasculature may help further improve the clinical practice regarding surgical reconstructive
procedures [8-11,48], as well as injections of fillers and botulinum toxin [14-16,49,50], to
further improve patients’ outcomes and reduce iatrogenic complications.

The aim of this study was to provide information on the relationship between the
facial artery and facial vein, as well as their branches, including the labial vessels and
angular vessels.

2. Materials and Methods

For this study, 90 halved viscerocranium specimens were included. Specimens con-
sisted of 43 male specimens (thereof 21 left and 22 right sides) and 47 female specimens
(thereof 20 left and 27 right sides). Age at the time of death of the underlying individu-
als ranged between 39 and 96 years. While alive, all body donors gave their informed
consent for the use of their postmortem tissues for research purposes. All body donors
were bequeathed to the Division of Macroscopic and Clinical Anatomy of the Medical
University of Graz (Austria) under the approval of the ongoing body donation program
of the Medical University of Graz and in accordance with the Styrian Death and Funeral
Act. All specimens were embalmed using a modified Thiel technique [51,52]. For enhanced
visualization and discrimination purposes, the main trunk of the facial artery and facial
vein were injected with colored latex in red and blue color, respectively. For this purpose,
the vessels were exposed below the level of the mandible, an incision was made in the
vessel, and the latex mass was injected via a cannula. The injection mass consisted of
70% distilled water and 30% nature latex GIVUL MR (Fa. Helmut Bergk, Frankfurt/Main,
Germany) and was mixed with red color for arterial injection and blue color for venous
injection (Figure 1).

Specimens were only included if, upon visual inspection and further dissection, they
were void of major pathological lesions, including tumors or surgical intervention. Further-
more, vessels were only included in the data acquisition if the condition of the tissues and
the completeness of latex filling allowed for data acquisition without potential errors.

Further dissection was performed similar to the approach published in a recent study
by our group [42] in a way that after the main trunk of the vessels was dissected and
injected with latex, the skin was incised laterally, anterior to the auricle. Skin flaps were
elevated medially. Thereafter, the injected facial artery and vein were dissected to the level
of the mandible, and the main vessels and their branches were carefully dissected cranially,
ensuring not to damage any smaller branches.
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Figure 1. (a,b) A dissection of the facial vessels is demonstrated for a right (a) and left (b) hemivisce-
rocranium of an anatomical specimen. The facial vein (FV) is injected with blue latex and located
dorsal to the facial artery (FA), which is injected red. ant., anterior; post., posterior.

Here, the relationship between the facial artery and vein was described. For the
main stems of the facial artery and facial vein, their distance at the inferior margin of the
mandible was measured using calipers, and the results were rounded to whole millimeters.
Descriptive statistics were deployed for the distance between the facial artery and vein; for
the other vessels, relations were described qualitatively (Figure 2).

Figure 2. A schematic depiction of the course of the facial artery (red color) and facial vein (blue
color) in a left hemiface. The black arrows mark the measurement taken between the facial artery and
vein at the base of the mandible.

3. Results
3.1. The Facial Artery Is Always Located Anterior to the Facial Vein

Data on the spatial relations between the facial artery and facial vein at the inferior
margin of the mandible were assessed in 90 hemiviscerocrania. Overall, the facial artery
was consistently located anterior to the facial vein. Only in three cases (3%) were the artery
and vein in direct contact, so the distance between the two was zero. Overall, the distance
measured between the facial artery and vein averaged 6.2 mm (0-15 mm).
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The entire group was then divided into two subgroups based on gender. The female
subgroup consisted of 20 left and 27 right half-faces. The average distance between the
facial artery and vein was 5.8 mm (0-13 mm), with 7.3 mm (0-13 mm) for left sides and
4.8 mm (2-8 mm) for right sides.

In the male subgroup, the average distance between the facial artery and vein was
6.5 mm (0-15 mm), with 6.8 mm (0-10 mm) for the left and 6.2 mm (2-15 mm) for the right
side. An overview of the distances can be found in Table 1.

Table 1. A detailed overview of the distance between the facial artery and vein depicted for sex and side.

Sex Side Average Range
E ) left 7.3 mm 0-13 mm
emate right 4.8 mm 2-8 mm
Mal left 6.8 mm 0-10 mm
ale right 6.2 mm 2-15 mm

3.2. Facial Artery Demonstrated a More Variable Course Than the Vein

In all cases, the facial artery was located anterior to the vein and consistently demon-
strated a more variable course than the vein. With relations at the inferior margin of the
mandible as described above, the two vessels diverged in the buccal region (Figure 1). Here,
while the facial vein took a rather straight direction, the artery took a more tortuous course.
With the main vessels taking a rather independent course, smaller branches were seen to
take a course in which the arterial and venous branches come fairly close to each other.

3.3. Labial Arteries Branched off Medial to the Labial Veins

The relation of the labial vessels was assessed in 74 half-faces.

In 74 cases, the superior and inferior labial artery branched off the facial artery medial
to the vein and took a rather horizontal course. The superior labial vein in 58 cases
(78.4%) took a laterocranial direction, reaching the facial vein superior to the branching
of the superior labial artery (Figure 2). In 16 cases (21.6%), the superior labial vein took a
laterocaudal direction and, following the crossing of the superior labial artery, reached the
facial vein below the branching of the superior labial artery.

While the facial artery and vein in their course were separated, the superior and
inferior labial vessels converged as they approached the midline (Figure 3).
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Figure 3. A schematic depiction is shown for the relation of the labial vessels. The superior labial
artery (SLA) branches off the facial artery medial to the vein and takes a horizontal course, while the
superior labial vein (SLV) takes a laterocranial course. ant., anterior; post., posterior.

3.4. Angular Veins Were Present More Often Than Angluar Arteries

In all 90 hemiviscerocrania, an angular vein was present, while an angular artery was
only found in 31 (34.4%) hemiviscerocrania. The facial artery and vein took a separate
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course in the buccal region. At the level of the nose, they started to take a course in angular
direction, approaching each other and showing a very narrow course (Figure 4).
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Figure 4. A schematic representation of the relation of the angular artery (AA) and vein (AV), with the
dashed line indicating the relatively sporadic presence of the angular artery. ant., anterior; post., posterior.

4. Discussion
4.1. Facial Artery Types Are Well Described as Opposed to the Facial Vein

The contemporary literature entails a large amount of data resulting from dissection-
based and angiography-based studies on the branching pattern and type classification of
the facial artery. In most cases, such categorization is performed by the termination of the
facial artery and its branching pattern [1,3,12,21,26,29-32,35-37,40,53]. Typical categories
include a labial type, nasal type, and angular type [3,12,21,30,35,39]. However, an attempt
has been made to categorize the facial vessels based on their depth and relation to the facial
and mimic musculature [53]. In a previous study, a roundup of the different types of facial
artery branching could be shown [22].

The course of the vein has been described as being straight from the medial angle of the
eye to the lower margin of the mandible with very little variation [12,47,48,54]. However,
in a previous study assessing the tributaries of the facial vein, a rather large variability and
the possibility of classification based on these vessels could be shown [42].

4.2. Facial Vein Crosses the Mandible 20 mm Anterior to the Mandibular Angle

Koh and colleagues assessed the facial artery in 47 anatomical specimens and obtained
the distance between the facial artery and the stomion at the level of the oral commissure,
averaging 44.8 mm. Furthermore, measurements were taken for the facial artery at the
base of the mandible, averaging 27 mm anterior to the angle of the mandible [31]. This
can be backed by Koziej and colleagues, who, in their computed tomography-based study;,
obtained the location of the facial artery from various reference points in a detailed fashion
and found that the facial artery was located 27.2 mm (median) anterior to the mandibular
angle [1]. When comparing their findings to the given results, the facial artery is located on
average 6.2 mm anterior to the facial vein. It can, therefore, be deduced that the facial vein
is located approximately 20 mm anterior to the mandibular angle.

As little is known about the facial vein in general, this can also be said about the
location of the facial vein in the face. Cotofana and colleagues found the facial vein to
be located 0.2-1.0 cm dorsal to the anteriormost fibers of the masseter at the base of the
mandible [48]. These findings were backed by a previous study, in which the facial vein
was located on average 3.2 mm dorsal to the anterior margin of the masseter [42].
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4.3. Facial Vein Located in a Predictable Position

In their dissection-based study, Lohn and colleagues observed the relation of the facial
artery and the facial vein based on 112 specimens. They classified the facial artery based
on six different types, with the lateral-nasal type being the most frequent. Regarding the
relationship between the facial artery and vein, the vein was proven to be predictable in
position posterior to the artery at the base of the mandible and took a direct course to the
inner canthus [12]. This can be backed by our findings that show that the facial vein was
always located posterior to the artery at a distance of 6.2 mm on average. This predictability
is of special importance for the reconstruction of traumatic injuries or when tumor resection
facial artery flaps are used. In these cases, the facial artery and vein are used as vascularized
pedicles of these flaps; therefore, predictability in location helps with identification and
facilitation [10-12].

Furthermore, the predictability in the location and course of the facial vessels helps to
establish safe zones for the injection of fillers or Botox. Injection in these safe zones should
help reduce complications caused by accidental intravascular injections [1,13-16].

In addition, based on the findings of this study, it can be said that the main trunks of
the facial vessels show a rather independent course, while the smaller branches show a
close relation one to another.

5. Limitations

This given study was performed on embalmed tissues with chemical fixatives used,
leading to tissue acellularization and degreasing [52]; furthermore, there may be a change in
tissue pressure when comparing embalmed to non-embalmed and vital human tissues. This
may affect the here measured distances. Furthermore, the number of specimens used for
this study is limited; this is especially important when considering that body proportions
do influence the measured distances, leading to the possibility of an inadequate depiction
of the extremes in a limited number of specimens. Therefore, further studies with large
sample sizes, including fresh-frozen tissues, are needed to further back up our findings.

6. Conclusions and Clinical Significance

This study provides information on the relations of the facial artery and facial vein,
as well as their branches, including the labial vessels and angular vessels. It shows that
the facial artery is always located anterior to the facial vein, and both vessels diverge in
the buccal region. The angular vein was always present, while the angular artery was
only present in 34.4% of cases. The position and course of the facial vessels are rather
predictable, which may help with the planning of reconstructive surgeries of the face and
aesthetic procedures. Furthermore, these results may help radiologists interpret facial
vascular anatomy in angiographies. Therefore, these results may help improve patients’
outcomes due to a better understanding of the anatomy.
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