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Enhancing safety in upper face
injections: Anatomical considerations
for precision and eflicacy

he upper face, including forehead and temples, is often

overlooked in non-surgical cosmetic procedures with dermal

fillers. While horizontal forehead or glabella lines may be a
common complaint amongst patients, seldom do they attend with
concerns of loss of volume or contouring in the upper face. As
profiloplasty and three-dimensional facial analysis become more
common, attention is gradually focusing on this region, making it an
important area for consideration in any rejuvenation and aesthetic
treatment plan.

Despite the potential for harmonious outcomes, many clinicians
may feel apprehensive about approaching this area due to its
complex anatomy and the risk for serious complications, such as
vascular occlusion that could lead to skin necrosis and blindness.
This article will explore the intricate anatomy of the upper face
focusing on the layered arrangement, vascularisation, discuss
safer injection techniques using hyaluronic acid dermal fillers, and
emphasise the importance of prioritising patient safety in cosmetic
procedures.

When treating any facial region, it is crucial to recognise its
boundaries and topographical landmarks as these are key
references for injections (Figure 1).

The forehead is the area defined:

+ Superiorly by the hairline, which is more of a clinical or aesthetic
boundary than an anatomical one.

+ Inferiorly by the supraorbital rim, with the aesthetic boundary
being the eyebrows.

+ Laterally on both sides is the temporal crest, this can quite often
be visible and palpable.

The temporal area is defined:

+ Superiorly by the temporal crest.

+ Inferiorly by the superior border of the zygoma.

+ Anteriorly by the lateral external border of the orbital rim.

+ Posteriorly by the temporal hairline, considered a clinical not an
anatomical boundary.

Ageing of the upper face is a multifaceted process that involves a
complex interplay of all facial layers including fat compartments,
bone, retaining ligaments, musculature, and skin. This process
is not consistent across individuals, as factors such as genetics,
lifestyle, and environmental influences can all impact the rate and
severity of ageing signs [1].

One of the most noticeable changes is the loss of volume in
the central and lateral aspects of the forehead accompanied by
temporal hollowing. Additionally, alterations in the positioning of the
eyebrows can occur leading to a depressed appearance.

Volume deflation of the temporal fossa can lead to a
skeletonised appearance with an emaciated look to the upper face

Figure 1: Forehead and temple boundaries.

and accentuated bone prominences of the lateral orbital rim and
zygomatic arch. Other visible signs are the outline of the temporal
crest and vasculature. However, this skeletonisation is not always
age-related and can also be present in young patients.

Restoring volume and shape can address some of these changes,
but one should not overlook important factors such as gender and
ethnic background. For example, in Asia, a very rounded forehead
and temples are considered more attractive while for Caucasians a
flat or discreet convexity is typically preferred. Male patients have a
more pronounced supraorbital bossing therefore presenting with a
flat area before the convex curvature of the upper forehead begins.
In the female, the supraorbital bossing is usually less or quite often
non-existent, leading to a more continuous mild curvature [2,3].

In general, there is no ideal shape nevertheless a youthful and
balanced upper facial contouring shows a gentle convexity of the
forehead with a smooth transition to the temples, extending to the
lateral midface.

A recent study re-evaluated the anatomy of the forehead using
cadaveric dissections and ultrasound imaging of live subjects,
revealing a novel concept by identifying additional layers
(suprafrontalis fascia, retrofrontalis fat and subfrontalis fascia)

to the already recognised layered arrangement. Additionally,
reinforcing the deep fat compartments or supraperiosteal plane as
the preferable location for dermal filler injections to address loss
of volume and contour, as nerves and arteries travel deep to the
frontalis muscle but superficial to the subfrontalis fascia [4]. The
temple, also referred to as the temporal fossa, has a more intricate
anatomical arrangement compared to other facial areas.

Current literature shows the presence of 13 layers [5], all already
described by previous cadaveric studies [6] but with a somewhat
different nomenclature. The superficial temporal fascia (STF)
encases the superficial temporal artery within its laminae (layers 3
and 4) and it represents the superficial musculoaponeurotic system
(SMAS) in this region. The deep temporal fascia (DTF) separates
into a superficial (layer 8) and a deep layer (layer 10) before their
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Layer 1 Skin Skin

Layer 2 Superficial fat Subcutaneous fat

Layer 3 Suprafrontalis fascia Superficial lamina of the
STF

Layer 4 Frontalis muscle Deep lamina of the STF

Layer 5 Retro-frontalis fat Deep temporal fat

Layer 6 Subfrontalis fascia Innominate fascia

Layer 7 Supraperiosteal containing | Loose areolar tissue

loose areolar tissue and
deep fat compartments

Layer 8 Periosteum Superficial layer of the
DTF

Layer 9 - Superficial temporal fat
pad

Layer 10 - Deep layer of the DTF

Layer 11 - Deep temporal fat pad

Layer 12 - Temporalis muscle

Layer 13 - Periosteum

connection to the zygomatic arch, enveloping layer 9 (superficial
temporal fat pad).

The deep temporal fat pad that lies under the DTF is also known
as temporal extension of the buccal fat pad of Bichat. If injections
are too low in the temporal fossa, the product can spread to the
midface via this fatty connection.

Appreciation of this complex layered arrangement is essential
when selecting the injection technique; more superficial
injections with a less cohesive product are indicated for light to
mild correction, and deeper delivery of the material such as in
supraperiosteal for correction of moderate to severe depression of
the temple require a higher G prime product. Deep injections also
require a greater amount of product to fill the depression and ‘lift’
the overlying layers. A combination of techniques can provide a
better clinical outcome in selected cases [7].

A Brazilian study from 2023 questioned the safety of interfascial
injections after a high incidence of incorrect placement (89%) when
these were performed with no image guidance in fresh frozen
specimens, recommending the use of ultrasound imaging when
selecting this technique [8]. A detailed ultrasound image illustrates
the intricacy of this layered arrangement (Figure 2).

The plethora of anastomosis or connections between
the internal carotid artery (ICA) and external carotid
artery (ECA) is the main reason this is a treacherous
and risky area for adverse events if accidental
intravascular injection occurs.

A. Supratrochlear (STA) and supraorbital (SOA) arteries:
The STA and SOA are both terminal branches of the
ophthalmic artery, which itself is a branch of the
ICA, providing the primary vascular supply to the
forehead.

The STA emerges at the lower medial margin
of the orbital rim, piercing the corrugator muscle,
with superficial and deep branches supplying the
corresponding aspects of the frontalis muscle. The

SOA exits from the supraorbital foramen or notch at the lower
margin of the orbital rim, runs deep to the frontalis, then pierces

it to run superficially. One study demonstrated variations in the
distribution pattern of these vessels in the forehead, with the deep
branch of the STA occasionally not present [9].

After investigating 50 patients using ultrasound imaging,
Cotofana et al. confirmed that these arteries changed plane from
deep to superficial at a mean distance of 13-14mm from the
superior orbital rim. Notably, they demonstrated that both arteries
course deep to the orbital part of the orbicularis oculi muscle after
emerging from their respective foramen / notch and not in direct
contact with the periosteum. They provided clinically relevant
information for clinicians to perform safer frontal procedures by
suggesting that injections for the upper forehead should target
the deep supraperiosteal layer as vessels are located in a more
superficial plane here. Furthermore, they indicate that soft tissue
fillers can also be administered into the supraperiosteal plane in
the lower forehead with a certain degree of safety [10].

. Central and paracentral arteries:

Special attention should be given to these vessels as they supply
the inferior and middle third of the central forehead, a common
site for vascular complications due to the rich anastomosis with
the angular and supratrochlear arteries.

Although not always present or identifiable, they are recurrently
found within the superficial fat layer, therefore injections in
the glabella should be performed by using intradermal serial
punctures [11,12].

C. Superficial temporal artery:

This is a terminal branch of the ECA, located within the pliable
superficial temporal fascia and it has an important direct
connection by its frontal branch to the supratrochlear and
supraorbital artery of the forehead. Injections in the temple region
should avoid entering this fascia.

. Deep temporal arteries (DTA) and middle temporal arteries (MTA):

These are important vessels to consider when performing deep
temporal injections. The anterior and posterior DTAs are branches
of the internal maxillary artery. In a cadaver study, the DTAs were
identified bilaterally in all specimens, within the temporalis muscle
and superficial to the periosteum [13]. The anterior branch has a
direct connection to the lacrimal artery (branch of the ophthalmic
artery) via the zygomatico-temporal artery, posing a risk of
adverse events if intravascular injections occur. The posterior
DTA connects to the zygomatico-orbital and the anterior DTA.
Vascular complications can take place due to the zygomatico-

Figure 2: Ultrasound image of layered arrangement of forehead and temples.
Credit: Jair Mauricio Cerén Bohdrquez, MD, Medical Contour, Hamburg, Germany.
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Intradermal with a 4mm
needle, multipunctural with
microaliquots, no deeper than
3mm, for horizontal lines.

Recommended .
layer, approach
and indications

+ Subdermal / subcutaneous fat (layer 2) with blunt cannula. Entry point in the middle
of the lower boundary (zygomatic arch), advance cannula towards the temple, gentle
delivery of material, retrograde fanning technique.

Indication: mild volume loss.

+ Supraperiosteal plane with .
blunt cannula, entry point at
the level of temporal crest,
advance cannula towards
medial, perpendicular to
the vessel with a gentle
anterograde delivery of
material & fanning technique. | .

Interfascial (between STF and DTF) with blunt cannula. Entry point medial to the
temporal crest in the forehead, after reaching the frontal periosteum, advance

cannula towards the temple, gentle delivery of material, retrograde fanning technique.
Recommended a slower and more delicate movement of the cannula in the inferior 2cm
near the zygoma to reduce the risk of facial nerve trauma.

Indication: mild to moderate volume loss, droopy eyebrow tail.

Attention: sentinel vein emerges from this plane.

Supraperiosteal with needle, measure 1cm cranially in the temporal crest, then 1cm
lateral at 90°, this should be the access point, needle inserted perpendicular to the skin
until contact with bone, followed by aspiration and slow injection of a bolus with minimal
pressure.

Indication: moderate to severe volume loss of anterior temple, droopy eyebrow tail.
Attention: anterior deep temporal artery is in close proximity to this location.

Avoid + Superficial fat, mainly in the + Superficial temporal fascia: presence of the STA
glabella + Deep temporal fascia: presence of middle temporal vein
* Muscle + Lower temporal fossa: risk of migration of product to midface
Tips + Avoid overcorrection or + Use good lighting to mark venous structures prior to injections

delivery of large bolus atone | .,
injection, better to retreat if
necessary

+ Gentle massage

Ask patient to open their mouth to relax the temporalis muscle and reduce discomfort
during injection

+ Cannula injections should be perpendicular to the direction of vessels

+ Temporary increased venous visibility, reassure patient

+ Avoid overcorrection

+ Compression and gentle massage
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