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Abstract: The aging process affects every anatomical layer of the face. Improved knowl
edge of how aging occurs in each anatomical layer of the face has helped evolve the facial 
rejuvenation strategies with HA fillers. Understanding the age-related changes in the anato
mical facial layers, including their time of onset and how the changes occur in the different 
tissue layers, an injector can provide much more targeted and refined HA filler treatments. As 
fillers’ use has increased, there has been a distinct shift away from procedures lifting the skin 
and SMAS. We can selectively target the anatomical facial layers with HA fillers for more 
refined and predictable outcomes. An extensive range of HA filler variants is now available. 
Each filler type is optimized and designed to be injected into specific tissue planes for the 
best results. Knowing the predictable aging changes in the different tissue layers of the face 
is crucial as this guides the optimum filler choice. Working knowledge of the individual 
characteristics of the numerous HA-based products allows for their effective placement in the 
correct layer. Familiarity with the correct HA product may also help to minimize the 
downtime and risk of adverse events. 
Keywords: facial aging, facial anatomy, filler injections, filler procedures, fillers, hyaluronic 
acid, filler complications

Introduction
The human face has a complicated and layered arrangement consisting of skin, 
subcutaneous fat, muscles, deep fat compartments, retaining ligaments, and bones. 
While the skin’s aging changes are visible, changes at the bone level can only be 
fully appreciated radiologically. When HA fillers were first used for cosmetic 
rejuvenation, aging of the fat pads, muscle layer, and retaining ligaments were 
largely ignored, and treatments were targeted in the skin layer. Recent studies have 
outlined changes in the remaining layers of the face, including superficial fat, deep 
fat, the muscle layer, and retaining ligaments. All of the facial layers change with 
age, and people in different age groups have individual needs. These broadly 
include correcting fine lines and wrinkles, improving skin sagging, and restoring 
facial volume loss. Treatments for facial aging should offer corrective techniques 
that address skin sagging, the repositioning, and restoration of fat pad volumes, 
impact the functioning of the muscles, and the reversal of fat and bone atrophy, 
tailored to each patient’s needs.1,2 The use of HA fillers has revolutionized the 
management of age-related changes in various layers of the face. We now have 
numerous subtypes of HA fillers with varying characteristics that can be used in 
each specific anatomical layer of the face.
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In this narrative review, the available evidence to iden
tify the aging changes of the facial layers and the role of 
HA filler injections are summarised. For each facial layer, 
the appropriate literature has been outlined and discussed.

Discussion
Age-Related Changes in Various Facial 
Layers
Aging Changes in the Skin Layer of the Face (Layer 1)
The biological clock affects the skin in the same way as it 
affects the internal organs. However, as the external and 
most visible layer, the skin shows the most commonly 
recognized aging signs. It is affected by intrinsic and 
chronological aging and extrinsic aging3 factors, including 
UV radiation, infrared and visible light, smoking, and 
nutrition. All these stimuli combined are called the aging 
skin exposome.4

HA is one of the prominent skin glycosaminoglycans 
produced by fibroblasts and keratinocytes. It can hold 
water molecules up to 1000 times the molecular weight5 

and is found in the epidermis, dermis, and extracellular 
matrix (ECM). Skin HA accounts for almost 50% of the 
total body HA. Skin HA cross-links with other ECM 
proteins, including collagen, improving the tissues’ robust
ness and has a shock-absorbing role in the skin.5,6

Reduced HA during aging manifests as dry, thin, and 
wrinkled skin. The significant findings related to aging 
skin are progressive fragmentation of the dermal ECM 
and decreased production of crucial ECM components, 
such as type I collagen. The dermal elastic fibers become 
disorganized, and the epidermal mitochondrial network 
becomes more fragmented with age.7 These changes result 
in a loss of skin elasticity and the formation of drier, 
thinner skin8 with more rhytids.

Loss of volume is a hallmark of aging and results from 
age-dependent degradation of ECM components, namely, 
HA and collagen. In addition to the skin changes men
tioned above, sagging and irregularities in the skin tone 
and texture are key signs of aging.9,10 Functionally, the 
skin barrier function is also compromised.

Aging Changes in Superficial Fat Layer of the Face 
(Layer 2)
The superficial fat of the face is found between the skin 
and the SMAS layer. It consists of the subcutaneous fat 
(adipocytes and extracellular matrix), which provides 
volume, and the fibrous network of collagenous fibers or 
retinacula cutis (RC) binding the dermis to the underlying 

SMAS. Rohrich and Pessa have shown that the superficial 
fat is arranged into distinct compartments defined within 
septal boundaries that correspond to the retaining liga
ments’ location, which pass superficially to insert into 
the dermis.12,13 These fibrous septae serve as sheltered 
transit pathways for cutaneous nerves, vessels, and lym
phatics. The subcutaneous fat compartments vary in size 
and extent and are continuous with the general fat in the 
body.14 The superficial fat compartments seem to have 
different morphological characteristics to the deep fat 
compartments.15

In youth, there is a smooth non-discernible transition 
between the compartments. With age, a series of concav
ities and convexities develop, which separate these 
compartments.16 It is proposed that with age, selective 
deflation of the deep fat and bony skeleton along with 
ligamentous fatigue leads to loss of support and the 
appearance of the descent of the overlying superficial fat, 
thereby contributing to the ptotic appearance of the aging 
face.11,14 It has been postulated that age-related volume 
loss begins in the superficial compartment laterally and 
transitions medially.17 However, there is no convincing 
research to suggest that aging affects any superficial com
partment preferentially.18 The perioral area’s superficial fat 
has small numbers of fat cells interwoven within 
a meshwork of collagen fibers that is much more adherent 
to the skin,14 and the septae separating the compartments 
in this region manifest as perioral rhytids.17 The change in 
the subcutaneous arrangement between the firm perioral 
attachment and the loose, layered arrangement of the 
remaining facial regions underlies the formation of the 
nasolabial and labiomandibular sulci.19

Aging Changes in the SMAS/ Muscle Layer of the Face 
(Layer 3)
The SMAS layer plays an integral part in facial aging due 
to its relationship with the mimetic muscles. In many 
regions of the face, the facial vasculature demonstrates 
an intimate relationship with the SMAS, particularly in 
the jawline, perioral, nasolabial fold, infrabrow, and tem
ple regions.20 The mimetic muscles connect the dermis to 
the deep facial structure and function to create facial 
expressions by contraction. The masticatory muscles con
nect bone to bone and influence the mandible movement.21

Dynamic (expression) lines of the skin are the result of 
muscle contraction in the SMAS layer. The skin, super
ficial fat, and muscle layers are tightly bound to each 
other, and muscle contraction gives rise to wrinkles in 
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the skin, perpendicular to muscle fibers’ direction. These 
are transient in youth but become permanent due to skin 
atrophy, superficial fat loss in some areas, and muscle 
hyperactivity. Wrinkles due to muscle actions are predic
tably observed in the glabella, forehead, periocular, and 
perioral regions, the chin, and depressor anguli oris (DAO) 
territories. The clinical effect of these changes is due to 
a general tightening of the facial muscles, with a limited 
amplitude of facial expression. These permanent contrac
tures result in a potential shifting of fat, an accentuation of 
skin creases, and permanent skin wrinkling. The dynamic 
facial lines eventually evolve into lines of a static nature.14 

It is essential to know a muscles’ location and depth to 
understand the dynamic movements of the face that dis
place the filler and make it visible with the action of the 
muscles.22

Aging Changes in Deep Fat Layer of the Face 
(Layer 4)
The deep fat layer appears to have a different tissue 
structure compared to the superficial fat pads. Deep facial 
fat pads include the deep pyriform, deep medial cheek, 
deep nasolabial (in the premaxillary space), retro- 
orbicularis oculi (ROOF), and both medial and lateral 
suborbicularis oculi (SOOF).

Volume deflation of the deep fat compartments with 
age is thought to be the primary mechanism that causes the 
loss of deep support of the face,13,24–27 leading to “pseu
doptosis” of the overlying superficial soft tissues. While 
inferior migration of the fat compartments and increased 
distance between the fat pads are thought to contribute to 
aging changes,12,13,23 more recently, it was found that the 
location and extent of the deep fat compartments remain 
relatively stable with age, once adjusted for age-related 
skeletal changes.26

Loss of volume in the deep compartments in the upper 
third - the retro-orbicularis oculi fat (ROOF), deep tem
poral fat, and temporal extension of the deep buccal fat 
pad – are thought to result in the hollowing of the temple 
and descent of the brow. The middle third displays the 
most visible signs of aging, primarily attributed to defla
tion of the deep medial cheek fat compartment (DMCFC). 
These changes result in loss of anterior projection of the 
cheek, sagging of the superficial compartments, deepening 
the nasolabial fold and nasojugal groove, and revealing the 
tear trough.13,23,25 The elasticity of the DMCFC gets 
reduced with age and increased BMI, suggesting changes 
to the fat ultrastructure and metabolism.27 Volume loss in 

the deep fat pads of the lower third of the face leads to loss 
of support for the lips (via the upper and lower sub- 
orbicularis oris fat pads) and deepening of the labiomental 
crease.23 Buccal fat descent and extension of the buccal 
space with age contribute to the jowls.28,29

Aging Changes in Retaining Ligaments of the Face
The facial retaining ligaments are strong and deep fibrous 
attachments that originate from the periosteum or deep 
facial fascia and travel perpendicularly through facial 
layers to insert onto the dermis.30 These ligaments are 
located in specific anatomic locations where they separate 
facial spaces and compartments. Their superficial exten
sions form the subcutaneous septa that separate facial fat 
compartments.31

As the skin of the face has consistent attachments to 
the underlying structures through the retaining ligaments, 
these points of attachment define most of the shadows that 
develop on the face due to age-related facial volume 
deflation.32 It has been postulated that ligaments might 
not undergo age-related changes.33 Most of the ligament- 
related change is in the multiple fine retinacular ligaments, 
which branch from the SMAS through the subcutaneous 
layer to the dermis, which is more prone to being wea
kened over time by repetitive movement.

The zygomatic and mandibular ligaments - two liga
ment structures that support the facial soft tissues - 
develop minimal, if any, laxity between their origin and 
their connection with the SMAS, although some weaken
ing of the mandibular ligament occurs superficially to the 
SMAS. Minimal aging change has been seen in the upper 
masseteric ligaments, in contrast to the masseteric liga
ments below the oral commissure. Since these are located 
in the most mobile area associated with jaw opening, they 
tend to weaken and stretch relatively early in the aging 
process.34 Due to age-related bone changes, the points of 
origin of ligaments and their firm adhesions to the skin and 
other adjacent structures are affected. These changes lead 
to alteration in the position of the ligament and its course. 
The lack of stability in the ligament, which serves as 
a hammock for the fat, promotes sagging of the respective 
fat compartment.14

Aging Changes in the Bones of the Face (Layer 5)
Bone forms the deepest layer of the face and provides the 
structural framework for the soft tissues. This structural 
component of the face creates a unique three-dimensional 
contour35 and is covered by the periosteal layer. The facial 

Clinical, Cosmetic and Investigational Dermatology 2021:14                                                                  https://doi.org/10.2147/CCID.S294812                                                                                                                                                                                                                       

DovePress                                                                                                                       
1107

Dovepress                                                                                                                                                         Kapoor et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


bones, like the rest of the skeleton, undergo continual and 
lifelong remodelling.14 Aging of the facial skeleton can be 
observed to start, independent of gender, between 20 and 
29. This aging process continues throughout our 
lifespan.36 Bone remodeling, irrespective of changes to 
the more superficial layers of the face, will directly corre
late to facial aging signs.

Many studies have demonstrated bony aging observa
tions but have often reported varying conclusions. Such 
studies are prone to high variability due to small sample 
numbers, inter-individual, gender-related differences,36 

and ethnic considerations.37 However, it is now agreed 
that several predictable signs can be seen in facial bone 
aging and occur in sequential order. These include 
changes to the facial angles, the maxilla, the pyriform 
aperture, and the mandible.38 Aging of the facial skele
ton involves selective remodeling at specific sites, 
including a change in the size and the contour of the 
orbit; a reduction in the glabellar angle (maximal promi
nence of glabella to nasofrontal suture), and maxillary 
angle (superior to inferior maxilla at the articulation of 
the inferior maxillary wing and alveolar arch); and an 
enlargement of the size of the pyriform aperture.39

The changes which can be observed in the facial ske
leton morphology are directly linked to the cosmetic 
changes of the face. The visible signs of skeletal aging 
include flattening of the mid-face bones, a gradual retru
sion of the bony chin and pyriform fossa, and blunting of 
the mandible angle and jawline shape. Indirectly, it follows 
suit that if the bony foundation of the face changes, the 
retaining ligaments’ position, the overlying fat compart
ments, and the other tissue layers will also be influenced.

Hyaluronic Acid Fillers and Their Role in 
Treating Various Anatomical Layers of the 
Face
Hyaluronic acid (HA) is a glycosaminoglycan (GAG), 
widely present in the extracellular matrix (ECM) of the 
connective tissue and epithelial tissue in the body. This 
mucopolysaccharide consists of repeating disaccharide 
units, which form long coiling threads that vary in length 
and molecular weight, ranging from 10 to 1000 kDa. HA 
is a biodegradable compound with hydrophilic properties 
and has very low immunogenicity.40 It has a cycle of 
synthesis and degradation, with a half-life in the dermis 
of about one day.

Viscoelastic and hydrophilic properties make HA a gel- 
like substance, and therefore HA is highly suitable for use 
as an injectable filler in aesthetic treatments. In manufac
turing, the individual chains of HA can be linked with 
chemical bonds in a process known as cross-linking. The 
degree of cross-linking affects the viscoelastic properties 
and lengthens the half-life of the HA filler compared to 
endogenous HA.41 In addition to the degree and type of 
cross-linking, HA fillers can also vary in concentration and 
particle size. These properties affect the viscoelastic char
acters and the half-life and, thus, the aesthetic treatments’ 
outcome and longevity. It means that the manufacturer can 
tailor the fillers to suit different types of aesthetic 
treatments.42

HA fillers exhibit both viscous and elastic behaviour. 
The science of deformation and flow of matter is known as 
rheology. The rheology of HA fillers is complex, but it can 
be simplified as the filler’s resistance to compression/ 
stretching, its resistance to shear forces, its ability to retain 
its shape after being subjected to these forces, its flow 
properties, and the stiffness of the filler.43

The elastic modulus is known as G’ and determines the 
filler’s ability to retain its original shape after being sub
jected to stretching. A rubber band is likely to return to its 
original shape after being stretched; this is elastic beha
viour. The viscous modulus is known as G” and deter
mines the material’s flow while it is deformed. A piece of 
chewing gum will not return to its original form after it has 
been stretched, which is related to the viscous flow prop
erty. Fillers tend to have a relatively low G” as they are not 
subjected to high forces in the tissue. However, G” is 
crucial as it will determine the extrusion force, which is 
the force needed to expel the filler from the syringe.44 G* 
is the complex modulus, the total energy needed to deform 
the HA gel using shear stress. The complex modulus can 
be considered the “hardness” of the filler and determined 
by G’ and G.” Cohesivity is the gel “stickiness” deter
mined by the forces between the chains of HA. A filler 
with high cohesivity will be able to maintain its shape 
even when subjected to compression.

The clinician must understand the HA filler’s rheological 
properties to choose the correct filler for the aesthetic treat
ment at hand (Table 1). The results must also last for 
a reasonable amount of time to have an acceptable cost- 
benefit for the patient. A filler placed superficially must be 
softer and smoother than a filler placed deep on the bone 
for volumization, which must be “stiff” to have a lifting effect 
for the overlying tissue. When using fillers more superficially, 
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for example, for fine lines, a filler with a relatively low 
cohesivity is needed; otherwise, the filler will not spread, 
and will not be mouldable, which will increase the chance 
of uneven results and superficial nodules in the skin.

Fillers placed deep in areas like the midface, the tem
poral fossa, or the jawline must have the high elasticity to 
retain their shape even when subjected to shear forces and 
the force of gravity (Table 2). Deeply placed fillers also 
require medium to high cohesivity to give the desired lifting 
effect and withstand the compression from the overlying 
tissue. Similarly, to have a long-lasting lifting effect, fillers 
placed in tight areas like the chin must have high cohesivity 
to withstand compression. Otherwise, the filler will spread 
laterally, losing the initial lift and resulting in poor longevity 
of effect, not because the filler is gone but because the filler 
has spread out. Fillers placed in highly mobile areas like the 

marionette lines must have a relatively high elasticity to 
withstand the shear forces due to the tissue’s movement. If 
a filler used in these areas has high cohesivity, very precise 
injections must be performed as this less mouldable filler 
may cause surface irregularities.

Role of Hyaluronic Acid Fillers in the Skin Layer of 
the Face
Hyaluronic acid fillers have a role in reversing the 
unwanted visible signs of aging and improving skin qual
ity. With age, there is less collagen and a more significant 
proportion of fragmented collagen in the skin. These 
changes lead to a reduction in mechanical tension of 
ECM and less collagen synthesis. With HA’s addition to 
the dermis of the aging skin, nearby fibroblasts become 
morphologically stretched and activated and produce 

Table 1 Filler Procedure, Target Facial Layer Injected, and Type of HA Filler Used

HA Filler 
Procedure

Outcome Layer Type of Filler Used Example

Skin 

Boosting

Enhancing skin quality Dermis Very Low viscosity; Low 

elasticity G′; Low cohesivity; 

Non or low crosslinked 
materials

Restylane vital, Juvederm volite, Teosyal RD1, 

Belotero Hydra

Smoothening Fine wrinkle correction Dermis, 
Superficial fat

Medium viscosity; Moderate 
elasticity G′; Low-medium 

cohesivity.

Juvederm Volite, Juvederm Volbella, Belotero 
soft, Restylane refine, Teosyal RHA1-2

Volumization Replacing the volume 

loss associate with aging

Superficial fat, 

Deep Fat Layer

Low viscosity; Low-medium G 

′; Low-medium cohesivity

Juvederm Volift, Juvederm Voluma, Teosyal RD3- 

4, Belotero Balance, Belotero volume, Restylane 
Define, Restylane Volyme

Lifting To give support for 
sagging facial layer 

associate with gravity

Deep Fat, 
Supraperiosteal, 

Retaining 

Ligaments

Low-medium viscosity; 
Medium-high elasticity (G′); 
Medium-high cohesivity.

Juvederm Voluma, Juvederm Volux, Teosyal RD 
4, Teosyal Ultradeep, Belotero Volume, 

Belotero Intense, Restylane Define, Restylane

Contouring Make a better face shape 

by taking light and 
shadow into 

consideration

Deep Fat, 

Supraperiosteal

Medium to high viscosity; High 

elasticity high G′; High 
cohesivity.

Juvederm Voluma, Juvederm Volux, Teosyal 

Ultradeep, Belotero Intense, Restylane

Table 2 Impact of HA Filler Injection Procedure for Different Facial Layers

Layer Injected Injected Volume Depth Device Outcome Layer Elevated

Skin Small Very superficial Mostly needle Localised 0

Superficial fat Small to medium Superficial Needle/cannula Localised 1

Deep fat Large Deep Needle/cannula Diffuse 3

Supra periosteal Large Very deep Mostly needle Diffuse 4 except temple, lateral cheek/ jawline
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extracellular matrix components, including new collagen. 
Increased mechanical tension in the ECM has also been 
shown to induce morphologic stretching of fibroblasts and 
initiation of collagen and HA synthesis.45

Kerscher proposed the term “skin-boosting”, a skin 
quality enhancement concept without directly targeting 
wrinkle/volume loss with HA injection into the dermis.46 

NASHA 20mg (Restylane Vital) or 12mg (Restylane Vital 
light) monthly for three sessions has been found to 
improve skin quality for up to 6 months.47 Also, digital 
photographic analysis has revealed objective skin quality 
improvement with low HA concentration, low G’ filler, 
VYC-12 HA (Juvéderm Volite)48 (Figures 1 and 2). The 
hydration retention effect was found to last for as long as 
nine months after a single treatment with VYC-12 HA 
(Juvederm Volite).49,50 Collagen density, Brillin-1, and 
AQP3 (Aquaporin 3)51 expression, and acidic GAG con
tent, were found to increase following VYC-12L 
injection.52

It was previously thought that HA-based skin- 
boosting acts by directly adding dermal volume and the 
ability of this newly injected HA to attract water from 
the surrounding tissue. Injected NASHA was shown to 
enhance the extracellular matrix’s structural support, 
resulting in fibroblast elongation, a subsequent increase 
in procollagen I, collagens I, and III production, and an 
increase in keratinocyte and fibroblast proliferation. The 
net result was overall epidermal thickening and the for
mation of new dermal vasculature.53,54 HA injected in 

the skin layer leads to the synthesis of new collagen, 
elastin, HA, and improved hydration, better texture or 
less roughness, less appearance of fine lines, and 
enhanced skin elasticity. As the restoration of structural 
ECM is the primary mechanism for rejuvenating the 
dermal component and its function, HA’s degradation is 
not the primary determinant of the treatment’s longevity.

Role of Hyaluronic Acid Fillers in Superficial Fat 
Layer of the Face
The superficial fat can be a target for filling with HA filler, 
as the volume within the superficial fat compartments may 
support and give turgor to the cutaneous structures and 
gauge the distribution of tension within the collagenous 
subdermal fibers (RC).17 It is recommended to inject per
pendicular to the skin tension lines when treating this 
layer.51

However, care should be taken as to which super
ficial fat compartments are injected, as fat compartments 
behave differently with the injection of filling material. 
The inferior aspect of the nasolabial, middle cheek and 
jowl fat compartments descend on filling, deepening the 
nasolabial and labiomandibular sulci appearance. In con
trast, injections of soft-tissue filler into the superficial 
temporal compartments or the superficial medial cheek 
compartment were associated with an increase in the 
local volume and an increase in the soft-tissue projec
tion that induced a lifting effect in the middle or lower 
face.55 Filling the lateral temporal-cheek fat can also 
have an indirect lifting effect on the mid and lower 

Figure 1 Before and after pictures of a patient treated for skin quality fillers. Treatment description: Neck- Juvederm Volite, 1mL per side, in the most superficial layer of 
skin using a needle. (contributed by Catherine Ellen Porter).
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face that has been shown by using skin displacement 
vector analysis56 (Figures 3 and 4). When filling the 
superficial fat of the temple in a subcutaneous plane, 
the lifting effect on the lower face was lost if a fanning 
technique was used, disrupting the binding septae, the 
temple skin was lax, or more than 1cc was used. 
Product choice depends on soft tissue coverage and 
degree of hollowing.

A recent study found that when treating the cheek, if 
injections were done lateral to the line of ligaments first, 
the volume injected into the medially located points to 
achieve an aesthetically pleasing outcome is less.57 

Perhaps this could be extrapolated to treating the lateral 
temporal cheek fat (now shown to be two separate 
compartments separated by the zygoma) before treating 
the midface to minimize the product’s volume needed.58 

The lateral temporal cheek fat can be injected inferior to 
the zygoma to improve pre auricular hollowing and have 
a lifting effect on the jowl.59 The stability of the super
ficial lateral cheek fat may be due to its position on the 
midfacial SMAS, which is firmly adherent to the under
lying parotid-masseteric fascia, limiting inferior displa
cement on filling.59 This area is prone to irregularity if 
large volumes of filler are injected per site. Injection of 
lower G’ and less cohesive products with a blunt can
nula is recommended.60

Submalar or buccal hollowing can also be addressed in 
the superficial plane in the lower portion of the medial and 
middle-fat compartments. Blunt microcannulas are recom
mended to inject HA with lower cohesivity and good tissue 

integration.60 However, care needs to be taken with the 
volumes injected in this area and not inadvertently inject
ing the NL fat compartment.

There are risks of edema when injecting superficially in 
the area between the ORL and ZC ligament, as there are 
minimal lymphatic channels in this area, predisposing to 
swelling. Damage to these vessels will disrupt drainage 
from the superficial fat to the deeper lymphatic channels.

The superficial fat of the lower face can be treated with 
HA filler. Perioral rhytids can be treated in a subcutaneous 
plane, as can the labiomental crease and marionette lines.61 

This treatment creates a smooth, uninterrupted subcutaneous 
layer. However, the pre-jowl sulcus and chin should be trea
ted with a dual-plane technique using HA filler, both above 
and below the muscle,62,63 using a combination of high G’ 
and softer fillers. All fillers with low G’ and low cohesive
ness, such as Juvederm Volbella, are less viscous and are 
likely to spread more in the surrounding tissue after injection, 
thus allowing for the achievement of a hydro lift effect.64

Role of Hyaluronic Acid Fillers in SMAS/ Facial 
Muscle Layer of the Face
The SMAS and facial muscle layer is quite a complicated 
layer with few studies about the use of HA fillers specifically 
for the aging changes in this layer. Levator and depressor 
muscles work in the opposite direction, and their interactions 
affect the facial appearance at rest and in dynamic expres
sion. In youth, levators are usually stronger than depressors. 
Due to aging processes and fat loss, the levator muscles lose 
their lifting power, so the depressor muscles act with 
reduced opposition.65 HA fillers can work mechanically to 

Figure 2 Before and after pictures of a patient treated for skin quality fillers. Treatment description: Neck- Juvederm Volite, 2mL total, in the superficial subcutaneous layer 
using a needle; Face- Juvederm Volite, 1mL each side, in the superficial subcutaneous layer using a needle. (contributed by Ligia Colucci).
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Figure 3 Treatment description: Lateral Cheekbone area- Juvederm Voluma, 0.1mL at 3 points each side, on periosteum with a needle; Temporal fossa: Juvederm Voluma, 
0.5mL each side, on periosteum using a needle; Cheekbone projection: Juvederm Voluma, 0.2mL each side, on periosteum using a needle; Malar region- Juvederm Voluma, 
0.5mL each side, in the deep malar fat pad, using a needle; Pre-auricular area- Juvederm Voluma, 0.5mL each side, in the subcutaneous layer using a cannula; Labiomental 
crease: Juvederm Voluma, 0.7mL each side, in the subcutaneous layer using a cannula; Chin/pogonion- Juvederm Volux, 0.3mL each side on the periosteum, using a needle; 
Posterior jawline//pre-auricular area- Juvederm Volux, 0.3mL each side in subcutaneous layer using a cannula; Medial to the angle of the jaw: Juvederm Volux, 0.4mL in the 
subcutaneous layer, cannula; Jawline- Juvederm Voluma, 0.5mL each side, in the subcutaneous layer of the pre-jowl sulcus and medial jawline using a cannula; Malar area- 
Juvederm Voluma, 0.5mL each side in deep malar fat pad using a cannula; Malar area: Juvederm Volift, 0.5mL each side, in SOOF layer using a cannula; Periorbital region- 
Juvederm Volbella, 0.5mL each side, in SOOF including tear trough using a cannula; Lips- Juvederm Volift, 0.5mL total, in the subcutaneous layer using a needle. (contributed 
by Ligia Colucci).

Figure 4 Treatment description: Lateral Cheekbones area: Juvederm Voluma 0.1mL in 3 points each side on periosteum with a needle. Pre-auricular area: Juvederm Voluma, 
0.7mL each side, in the subcutaneous layer using a cannula; Malar area: Juvederm Voluma, 0.5mL each side, in deep malar fat pad using a cannula; Malar area: Juvederm Volift, 
0.5mL each side, in SOOF using a cannula; Temporal fossa- Juvederm Voluma, 0.5mL each side, on periosteum using a needle; Labiomental crease- Juvederm Voluma, 0.7mL 
each side, in the subcutaneous layer using a cannula; Chin apex/pogonion- Juvederm Volux, 0.3mL each side, subcutaneous/intramuscular (mentalis muscle) plane using 
a needle; Medial to marionette lines- Juvederm Voluma, 0.5mL each side, in the subcutaneous layer using a cannula; Jawline: Juvederm Voluma, 1mL each side, in the 
subcutaneous layer of the pre-jowl sulcus and medial jawline using a cannula; Nasolabial folds- Juvederm Volift, 0.5mL each side, in the subcutaneous layer using a cannula. 
(contributed by Elian Elisabeth Anne Brenninkmeijer).
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change muscle movement by facilitating their action due to 
a lever or pulley effect or decreasing contraction by blocking 
their movement. A bolus of HA filler injected deeper to 
a muscle can increase its convexity and act as a fulcrum to 
cause mechanical advantage, causing increased pulling 
action. Conversely, injecting HA filler more superficially 
on the muscle may reduce contraction by impeding the 
muscle movement due to simple mechanical effects. HA 
filler treatment can help correct the structural deficiency by 
supporting muscles to facilitate their action and provide an 
obstacle to extreme muscle excursion and depressor 
contraction.65 However, more studies are required to under
stand the concept of myomodulation with fillers.

A recent review suggests that agents’ injection into the 
perioral and periorbital mimetic muscular layer may pro
duce clumping and displacement of the product, and ten
dency to late nodularity and swelling. Injecting into facial 
muscles also risks intravascular injection compared to 
injection in other layers of the face. Injection in the 
mimetic muscles, especially the sphincteric muscles, 
should be avoided to minimize the risk of complications.66

Role of Hyaluronic Acid Fillers in Deep Fat Layer of 
Face
The deep fat compartments of the face came to the attention 
of filler injectors when Rohrich and Pessa first demonstrated 
in their landmark 2008 paper that filling the newly defined 
“deep medial fat pad” of the face resulted in the recreation of 
a natural-looking cheek, along with effacement of the naso
labial fold, and improved anterior cheek projection.23

For restoring the deep fat pads of the face, the thicker, 
high G’ filler products are recommended, injected on the 
bone.24 Filler techniques used in these areas include layer
ing, depot injections, or towering.24 Replacing deep 
volume before filling superficially and starting from cra
nial to caudal is a common approach that is advocated.24

A recent study, using contrast materials with similar 
rheological properties to commonly used fillers, showed 
that increasing the volume injected did not cause inferior 
displacement of the injected material, supporting the pre
mise that deep supraperiosteal injection is ideal for improv
ing anterior projection of the midface, with support and 
“lifting” of the overlying tissues26 (Figures 4 and 5). For 

Figure 5 Treatment description: Lateral Cheekbones: Juvederm Voluma, 0.1mL in 3 points each side, on periosteum with a needle; Pre-auricular area: Juvederm Voluma, 
0.7mL each side, in the subcutaneous layer using a cannula; Malar area- Juvederm Voluma, 0.5mL each side, in the deep malar fat pad, using a cannula; Malar area: Juvederm 
Volift 0.5mL each side, in SOOF layer, using a cannula; Temporal fossa- Juvederm Voluma, 0.5mL each side, on periosteum using a needle; Labiomental crease- Juvederm 
Voluma, 0.7mL each side, in the subcutaneous layer using a cannula; Chin apex/pogonion: Juvederm Volux, 0.3mL each side, subcutaneous/intramuscular (mentalis muscle) 
using a needle; Medial to marionette lines- Juvederm Voluma, 0.5mL each side, in the subcutaneous layer using a cannula; Jawline- Juvederm Voluma, 1mL each side, in the 
subcutaneous layer of the pre-jowl sulcus and medial jawline using a cannula; Nasolabial folds- Juvederm Volift, 0.5mL each side, in the subcutaneous layer using a cannula. 
(contributed by Elian Elisabeth Anne Brenninkmeijer).
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those familiar with MD Codes filler injection technique, the 
deep fat compartments relate to CK3 (SOOF) and CK1* 
(Sub-SMAS along the zygoma), both of which are accessed 
with a cannula; while NL1 (Piriform space) and T1 (temple) 
are accessed with a needle.67 HA is postulated to have 
regenerative capacity when injected into the tissues,40 so it 
will be interesting to see if future studies show an improve
ment in DMCFC elasticity after repeated injections of volu
mizing HA fillers.

Role of Hyaluronic Acid Fillers for Retaining 
Ligaments of Face
The retaining ligaments of the face are attached to the 
periosteum that is firmly adherent to the bone. 
Reduction of anterior projection and volume of the 
aging facial skeleton results in ligament origins 
receding with the bone. Surgical correction can be 
achieved by restoring the missing volume immediately 
supra-periosteally, thereby repositioning the ligament 
origins.

A non-surgical solution is to place the HA filler deep in 
the supraperiosteal plane. This outward positioning pro
vides the benefit of improving facial shape through the 

muscle and ligament vectors lower in the face. This 
explains why deep filler placement, although effective to 
a degree, does not rejuvenate the way supra-periosteal 
volume placement does. An example is the tear trough 
correction, where a small to moderate volume of deep 
filler inferior to the tear trough ligament improves the soft- 
tissue projection and effectively reduces sag of the orbi
cularis inferior to the ligament.

There is a minimal attachment of the soft tissue to the 
underlying skeleton between the ligaments, and it provides 
an opportunity for lifting and repositioning of tissue through 
HA filler treatment. Retightening and stabilization of the 
ligaments result in repositioning of the fad pads, and this 
can be achieved using HA fillers with lifting capacity. Since 
the ligaments serve as a hammock for the fat within each 
compartment (superficial or deep), correct placement of HA 
filler can prevent and correct the appearance of sagging of the 
respective fat compartment. For example, with the malar fat 
pad injection, the lower lid vertical distance is decreased, and 
hollowness is eliminated in the infraorbital region.68 Treating 
the face with HA filler lateral to the retaining (zygomatic, 
mandibular, masseteric) ligaments, using its lateral vectors, 
correction of sagginess can be achieved (Figures 3–5).

Figure 6 Before and after pictures of a patient given filler treatment in various facial layers. Treatment description: Lateral and medial malar area- Juvederm Voluma, 0.2 and 
0.3mL per side, on periosteum using a needle; Labiomental crease: Juvederm Voluma, 0.5mL each side, in the subcutaneous layer using cannula; Chin- Juvederm Volux, 1mL 
total, on periosteum using a needle; Angle of the jaw- Juvederm Volux, 0.3mL each side, on periosteum using a needle; Posterior jawline/pre-auricular area: Juvederm Volux, 
0.3mL each side, in the subcutaneous layer using cannula; Medial to the angle of the jaw- Juvederm Volux, 0.4mL each side, in the subcutaneous layer using a cannula. 
(contributed by Catherine Ellen Porter).
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Role of Hyaluronic Acid Fillers for the Bony Layer of 
the Face
For many years, lifting the soft tissue layers of the face formed 
the mainstay of facial rejuvenation.69 However, our current 
understanding of facial bone remodelling and the specific 
patterns of change with age allows us to target this layer. HA 
fillers have evolved, and ranges of products exist for use at 
specific depths or layers of the face. Fillers for bone use 
typically have specific rheological characteristics and are 
injected onto the bone to create volume and contour to the 
face. It is often done in combination with soft tissue filler 
augmentation.

For fillers to shape the face, create projection from 
the bone, and have good longevity, they require specific 
properties, including a high elastic modulus (G’ prime) 
and a high cohesivity.70 VYC-25L (Juvederm Volux) has 
been demonstrated to improve the glabella –subnasale– 
pogonion facial angle,70 helping to advance the chin 
anteriorly forwards (Figures 6 and 7). Deep, supraper
iosteal injection is designed to correct bony structural 
deficiencies in such patients.61 In another study on 320 
young Asian women treated with 0.5–1 mL, Juvederm® 

Voluma in the chin from periosteal to subcutaneous 

layer with a 21 gauge cannula, approximately 95% of 
physicians and patients reported “very much” or “much” 
improvement on the GAIS at four weeks.71 However 
there is a need to avoid placing big bolus of filler in 
this area.72 Deep supra periosteal filler in the upper 
nasolabial fold aims to correct the maximal maxillary 
facial bone loss that occurs with age. Fillers with higher 
HA concentration and G’ are being used as a safe and 
effective alternative to surgical treatments by restoring 
facial volume and sculpting, shaping, and contouring the 
chin jawline and nose’s bony outline areas in 
particular.73

Conclusions
The age-related changes in the different anatomical layers of 
the face can be treated with hyaluronic acid fillers. 
Understanding the aging changes in the different anatomical 
layers of the face gives the injector the appropriate facial 
rejuvenation strategies with hyaluronic acid fillers. 
Knowledge of the hyaluronic acid fillers’ rheological proper
ties can help place the right filler within the correct layer to get 
more refined and predictable outcomes with minimal side 
effects.

Figure 7 Before and after pictures of a patient treated for lower face shaping and contouring. Treatment description: Labiomental crease- Juvederm Voluma, 0.7mL, each 
side, in the subcutaneous layer, using a cannula; Chin/pogonion- Juvederm Volux 0.3mL each side, on periosteum using a needle; Jawline- Juvederm Volux, 0.5mL each side, in 
the subcutaneous layer of the pre-jowl sulcus and medial jawline using a cannula; Angle of the jaw- Juvederm Volux, 0.5mL each side, in the subcutaneous layer using 
a cannula. (contributed by Jake Sloane).
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Abbreviations
HA, Hyaluronic Acid; SMAS, Superficial 
Musculoaponeurotic System; NASHA, Non-animal 
Stabilized Hyaluronic Acid; VYC, Vycross; GAIS, 
Global Aesthetic Improvement Scale; ECM, Extra 
Cellular Matrix; GAG, Glycosaminoglycan.
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