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Abstract
Midface rejuvenation is among the most valuable indications of hyaluronic acid dermal fillers, because malar projection and 

full upper cheeks significantly contribute to a youthful appearance. Hyaluronic acid fillers have evolved over the past 2 dec-

ades to meet specific clinical needs such as strong projection capacity and adaptability to facial dynamism. As a result, they 

now represent the treatment of choice for midface rejuvenation throughout age ranges by offering the potential for nonin-

vasive treatment, immediate results, and minimal downtime. Because the 5-layered structure of the midface plays a central 

role in the human face, injecting the midface area may also indirectly improve other aesthetic concerns such as infraorbital 

hollowing and nasolabial folds. Nonetheless, midface rejuvenation requires a tailored treatment approach and a thorough 

knowledge of anatomy to minimize procedural risks and achieve natural-looking results. This article provides an extensive 

anatomical description of the midface and of the usual course and depth of vascular structures circulating nearby to de-

lineate a treatment area and minimize procedural risks. Furthermore, considering the differential mobility and mechanical 

constraints of each layer of the midface, a multilayer treatment algorithm is proposed for adapting the treatment strategy to 

patient specificities (including age, gender, skin type, and morphology). Emphasis is also placed on desirable filler proper-

ties to create deep structural support on the one hand and accompany facial movement on the other hand.

Editorial Decision date: January 11, 2022; online publish-ahead-of-print January 17, 2022.

Desirable aesthetic features in the midface usually involve 

malar projection and full cheeks as well as a smooth con-

vexity from the lower eyelid down to the nasolabial fold, 

forming an ogee curve.1 Because aging results in volume 

changes throughout all tissues layers, this youthful midface 

shape tends to fade over time.1 A concavity may develop at 

the junction between the thin lower eyelid and the thicker 

cheek skin below. The upper cheek also flattens, and a 

prominent nasojugal groove may appear. Orbital and max-

illary bone resorption and atrophy or selective hypertrophy 

of the deep and superficial fat pads, potentially combined 
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with changes in muscular or ligamentous structures, can 

result in a sunken face with prominent folds.2

Dermal filler injections in the midface are now routinely 

performed in aesthetic clinics worldwide, representing an 

effective and minimally invasive alternative to surgery for 

malar augmentation or midface contouring.3-5 Specifically, 

hyaluronic acid (HA) gels have gained popularity over the 

past 20 years because they provide durable aesthetic im-

provement while staying biocompatible and reversible.6,7

Although manufactured from the same starting material, 

there is an ever-increasing number of HA filler formula-

tions available on the market, each exhibiting very specific 

physicochemical properties and mechanical behaviors.8,9 

To categorize these gels, numerous rheological concepts 

have been employed, the most well-known being the 

elastic or storage modulus (G’) representing a gel’s hard-

ness or ability to resist deformation.10 The G’, its counter-

part the viscous modulus (G’’), and other characteristics 

such as gels’ cohesivity, swelling propensity, etc, directly 

result from manufacturing parameters, including HA mo-

lecular weight, crosslinking process, degree of chemical 

modification, and final HA concentration.8,10 Furthermore, 

some manufacturers have categorized their fillers as ei-

ther “monophasic” or “biphasic” depending on the homo-

geneity of the final mixture and the presence of particles 

in the gel. These 2 categories have been purported to 

result in differences in tissue integration or longevity, al-

though evidence remains limited.11-14 More recently, Faivre 

et al. introduced new rheological concepts deemed more 

adapted to describe a gel’s behavior in vivo, namely the 

“strength” and “stretch” scores.15 The former represents an 

integration of the G’ curve over the range of stresses or 

deformations under which a gel retains its structural integ-

rity, probing the gel's resilience, and the latter defines its 

ability to deform and adapt under mechanical constraints. 

These 2 parameters may deepen the understanding of a 

gel’s behavior and evaluate its suitability to various clinical 

applications, particularly depending on the degree of mo-

bility and need for structural support in the treatment area.

Thus, HA fillers now encompass a broad variety of facial 

treatments, going further than their original “dermal wrinkle 

filling” role to being employed in sculpting and volumizing 

indications. This paradigm shift has been accompanied by 

the development of new formulations combining strong 

projection capacity and adaptability to facial dynamism.3,16

To guide aesthetic treatments in the midface and pursue 

natural-looking results, several clinicians proposed to rely 

on well-known anatomical landmarks of the face such as 

the Hinderer’s lines to divide the area into treatment sub-

units or the Frankfort’s horizontal plane to locate the malar 

eminence.4,17-19 While building on these global concepts 

derived from surgery, dermal filler injections are now tran-

sitioning to individualized treatment approaches adapted 

to specific patient needs.20

In this publication, we propose a multilayer treatment al-

gorithm aiming to adapt to individual patient needs and op-

timize outcomes, considering the 5-layered arrangement 

of the midface and age-related changes affecting all hard 

and soft tissues. Our algorithm takes advantage of spe-

cific filler properties designed for injecting deep static or 

superficial mobile fat compartments. Furthermore, based 

on an extensive review of the main anatomical characteris-

tics and dangers of the midface, we delineate a treatment 

area aiming to minimize procedural risks, including vas-

cular complications. We then provide technical guidelines 

for applying our algorithm in clinical practice with either 

a needle or a cannula, injecting deep fat compartments 

with a bolus or a fanning technique, and filling the subcuta-

neous fat employing a fan-like approach.

Anatomical descriptions and treatment guidance pro-

vided in this review combine evidence gathered from 

an exhaustive analysis of the medical literature, and ex-

pert opinions based on the authors’ own anatomical ob-

servations and clinical experience with the multilayering 

technique.

ANATOMY

To optimize procedural safety and achieve natural-looking 

results, injectors attempting to correct midface volume 

deficiency should master the 3-dimensional anatomy of 

this area. A  key anatomical concept is the 5-layered ar-

rangement of this region, spanning from bone to skin 

and featuring deep static fat compartments separated 

from superficial mobile fat pads by a thin muscular layer 

(Figure 1A).21,22 Understanding how aging affects each 

of these layers is also essential to restore a youthful ap-

pearance without resulting in an exaggeratedly full face.1 

Finally, awareness of anatomical dangers represented by 

neighboring vascular structures must guide the physician’s 

choices regarding injection technique, depth, as well as 

pre- and posttreatment precautions.

Video.  Watch now at http://academic.oup.com/asj/
article-lookup/doi/10.1093/asj/sjac007
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This section aims to provide an overall picture of the 

midface anatomy, focusing on structural and functional 

aspects deemed relevant for augmentation with fillers. Of 

note, extensive anatomical studies published in the litera-

ture have uncovered complex and variable arrangements 

and may have utilized different nomenclatures to describe 

these structures. Our simplified view may thus differ from 

other midface representations due to the variability of 

other denominations and anatomical descriptions, exacer-

bated by inter-individual variability.

Multilayer Anatomy of the Midface and 
Changes Due to Aging

Superficial Fat Compartments
Immediately deep to the dermis, superficial fat compart-

ments of the midface constitute a dynamic soft tissue 

layer moving along with the underlying muscles (Figure 1B). 

Through connective tissue fibers rising upwards to the 

dermis, superficial fat pads provide a strong attachment of 

the skin to the muscles.23-26 There are essentially 4 super-

ficial fat pads that contribute to midface aging through 

changes in volume distribution: the infraorbital fat compart-

ment (IOF), the medial cheek fat compartment (MCF), the 

middle cheek fat compartment (MiCF), and the nasolabial 

fat compartment (NLF).

The IOF is bound superiorly by the superficial extension 

of the orbicularis retaining ligament (ORL) and the inferior 

eyelid and connects with the MCF inferiorly. Atrophy of 

the IOF during aging causes the bony appearance of the 

lateral side of the orbital rim and may worsen tear trough 

deformity.27,28

The MCF occupies the middle portion of the cheek 

where it overlies the lateral part of the deep medial cheek 

fat (DMCF). Over time, MCF atrophy may accentuate the 

depth of the mid-cheek concavity and the appearance of 

the mid-cheek groove, contrasting with the increased full-

ness of the nasolabial fat.29

The MiCF bounds medially with the MCF, laterally with 

the temporal cheek fat, and superiorly with the superfi-

cial extension of the zygomatic cutaneous ligament (ZCL). 

Aging of the MiCF primarily results in volume loss, which 

accentuates the depression of the MCF.

Finally, the NLF is the most medial superficial fat com-

partment of the midface. This rectangular fat pad bounds 

medially with the nasal sidewall, the levator labii superior 

alaeque nasi muscle, and the nasolabial septum, and later-

ally with the medial cheek septum, the IOF, and the MCF. 

Compared with its neighboring fat compartments, the NLF 

increases in width and collapses inferiorly over time, re-

sulting in pronounced nasolabial folds and nasojugal 

grooves in older patients.28,30

Facial Muscles and Superficial Musculoaponeurotic 
System 
The superficial musculoaponeurotic system (SMAS) is es-

sential in creating facial expression through transmission 

of the muscles’ contraction to the skin. Because superfi-

cial fat pads are intricately connected to the underlying 

muscle layer, the dynamism of this area should be well-

understood when filling the superficial fat to avoid any 

unwanted lumpy appearance on muscle activation, for ex-

ample, when smiling.

Located just beneath the superficial fat compartments, 

this soft tissue layer includes both facial muscles and 

ligament-like tissue. Three laminae form the aponeurosis: 

(1) the thin fascia on the outer surface of muscles, (2) the 

mimetic muscles, and (3) the thicker fascia on the under-

side of muscles. Fasciae 1 and 3 fuse in the absence of 

muscles.29,31

In the midface region, the orbicularis oculi muscle 

(OOM), the levator labii superioris, the levator labii 

A B C

Figure 1.  (A) The multilayer anatomy of the cheek spanning from bone to skin. (B) The mobile superficial fat compartments: 1, 
infraorbital fat compartment; 2, medial cheek fat compartment; 3, middle cheek fat compartment; 4, nasolabial fat compartment. 
(C) The static deep fat compartments: 1, medial sub-orbicularis oculi fat; 2, lateral sub-orbicularis oculi fat; 3, deep medial cheek 
fat (medial and lateral deep medial cheek fat).
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superior alaeque nasi, the zygomaticus minor and major, 

the depressor anguli oris, the platysma, and the risorius 

constitute the superficial layer of facial muscles. The le-

vator anguli oris muscle and the buccinator constitute the 

deeper layer.32

Deep Fat Compartments
In the midface, 3 deep fat compartments adhere to the 

bone and provide structural support to the overlying soft 

tissue layers (SMAS and superficial fat). Atrophy of these 

compartments thus leads to deflation of the upper cheeks 

during aging (Figure 1C).33

Recent anatomical studies found the deep sub-

orbicularis oculi fat to be systematically divided into 2 sep-

arate compartments: medial and lateral.29,34 The medial 

sub-orbicularis oculi fat (mSOOF) is a triangular fat com-

partment extending from the lateral canthal line onto the 

maxillary bone. It is separated from the lateral SOOF by a 

vertical septum, and from the inferior eyelid’s pre-septal 

space by the ORL. Inferiorly, the mSOOF also connects with 

the medial ZCL. Finally, the deep fascia of the OOM cover 

the mSOOF and create a “hermetic” cover fusing with sur-

rounding ligaments.29 The lateral sub-orbicularis oculi fat 

(lSOOF) lies laterally to the vertical septum and covers the 

prominence of the zygomatic bone, meeting with the tem-

poral fat laterally. The lateral ZCL and the buccal fat pad 

constitute its inferior border.29 Although some interpret-

ations of the periorbital anatomy differentiate the SOOF 

from a deeper pre-periosteal fat, published anatomical ev-

idence, as well as the authors’ own observations, mostly 

support the idea of the SOOF directly adhering to the 

bone.29,34-36

Finally, underneath the superficial MCF and the SMAS, 

the triangular-shaped DMCF directly overlies the maxillary 

bone. The DMCF is occasionally represented as 2 com-

partments (medial and lateral DMCF) partitioned by the le-

vator anguli oris.37

The nomenclature and location of the deep fat pads 

may vary throughout the literature, occasionally leading to 

discrepancies in recommended target injection areas. Our 

recommendation is to specifically target the deep fat com-

partments, that is, the mSOOF, lSOOF and/or DMCF (as ap-

propriate depending on patient needs), which are directly 

affected by the aging process. In the following sections, 

the proposed treatment approach does not aim to fill 

spaces but rather to compensate fat atrophy and volume 

loss directly in the impacted areas.

Furthermore, because deep fat compartments have 

been shown to be relatively stable during aging (they are 

not displaced inferiorly onto the bone), deep filler implan-

tation in these compartments and in contact with the bone 

will provide support for the overlying structures and in-

crease anterior projection.34

Ligaments and Septa
In the midface, the ORL and tear trough ligament, the ZCL, 

the buccal-maxillary ligaments, and the mandibular liga-

ments originate from the facial skeleton and pierce the 

SMAS to finally insert and spread into the dermis, thus 

qualifying as “true” retaining ligaments.38-41 With age, 

loosening of this ligamentous system may contribute to 

the gravitational descent of superficial tissues.38 Though 

the role of ligaments in facial aging has not been fully eluci-

dated, weakening of the ORL may play a specific part in the 

formation of the tear trough deformity and palpebromalar 

groove.27

Importantly, several pre-septal spaces permit the mo-

bility of superficial tissue layers over deep ones and inde-

pendent movements of the orbital and perioral portions 

of the superficial fascia: the pre-septal space of the lower 

lid is separated from the prezygomatic space by the ORL, 

in turn separated from the masticator space by the ZCL.42 

These pre-septal spaces are generally exempt from blood 

vessels and nerves that pass through their boundaries, so 

the area is relatively safe for dermal filler injection.

Bone
With age, bone remodeling (resorption or augmenta-

tion) affects the facial skeleton at specific sites, thereby 

altering the location of all structures overlying the bone, 

that is, fat pads, ligaments, and muscles.43,44 Resorption 

of the superomedial and inferolateral aspects of the orbit 

contributes to the stigmata of periorbital aging, such as 

increased prominence of the medial fat pad, elevation of 

the medial brow, and lengthening of the lid-cheek junction 

(tear-trough deformity). In parallel, retrusion of the maxilla 

affects maxillary and pyriform angles, resulting in less sup-

port to the alar base and upper lip part of the nasolabial 

groove.43

Anatomical Dangers

Extensive knowledge of the depth and course of blood 

vessels circulating in or nearby the midface area, along 

with their anatomical variations, is paramount to minimize 

the risk of complications associated with vascular injuries. 

Based on the usual course of essential neurovascular 

structures, we propose to rely on 2 anatomical lines, re-

spectively running from the medial canthus to the man-

dibular angle (the mid-cheek safety line) and descending 

vertically from the middle of the zygomatic arch (the lateral 

safety line) (Figure 2).

In this section, the common pathway of the main ar-

teries and veins running in the middle third of the face is 

hence reminded and placed in perspective with the pro-

posed treatment area, as delineated by the 2 aforemen-

tioned “safety lines.”



Facial Artery
The facial artery (FA), the main blood supply to the face, 

arises from the external carotid artery and enters the face 

from the submaxillary region. When running up sinuously in 

the face, its course is highly variable among individuals.45-48

According to recent anatomical studies, the FA runs 

along the nasolabial fold in most individuals, finishing up 

to the angular artery (36.6%), lateral nasal artery (48.6%), 

or superior labial artery (8.5%). However, a few individ-

uals present a hypoplastic FA stopping at the inferior la-

bial artery (6.8%). Furthermore, in approximately 30% of 

individuals, the FA divides into a nasolabial trunk and an 

infraorbital trunk, with the latter going up vertically and run-

ning toward the nasojugal groove.46,47

In a cadaver study on 44 adult faces, Lee et al49 found 

several paths of the FA that were categorized as Type 

I  (51.8%), Type II (29.6%), and Type III (18.6%). Type II ar-

teries feature an infraorbital trunk running either superfi-

cial to the zygomaticus major and deep to the zygomaticus 

minor (Type IIa),or above the muscles (Type IIb), but in any 

case, going up vertically toward the nasojugal groove, 

close to the facial vein (FV), and never above the mid-

cheek groove.49

None of the other studies published in the scientific 

literature suggested that the FA could run laterally to the 

mid-cheek groove (including the Hong et al study on 284 

patients), and neither did any of the authors’ own cadaver 

dissections.45

Although this should not prevent the injector from ap-

plying other precautionary principles and monitoring 

signs and symptoms emerging during and after treatment, 

staying above the mid-cheek groove should thus minimize 

risks of vascular injury implicating the FA or FV.

Infraorbital Artery
The infraorbital artery emerges through the infraorbital for-

amen and divides into 2 to 3 main branches: the palpe-

bral branch, the nasal branch, and the labial branch). The 

2 latter branches are located within the DMCF and supply 

the lateral nasal and superior labial regions, respectively, 

but mainly circulate under the mid-cheek safety line.50

Importantly, the infraorbital foramen opening forms 

a downward angle with the maxilla; therefore, this area 

should never be approached from below with a tilt angle 

to minimize risks of slashing the artery.51

Superficial Temporal Artery
Originating in the parotid gland, the superficial tem-

poral artery supplies the temporal and parietal areas. It 

runs superficially upward along the matching vein and 

the auriculotemporal nerve, between the ear tragus and 

the posterior root of the zygomatic arch, then divides 

into 2 main branches: the frontal branch and the parietal 

branch.49 These vessels and nerves are theoretically not 

at risk if the injector refrains from injecting past the lateral 

safety line.

Transverse Facial Artery
Along with the FA, the transverse FA (TFA) constitutes one 

of the main blood supplies to the cheeks.52 Anatomical 

studies have shown that most individuals present a single 

TFA emerging from the superficial temporal artery and 

giving 2 branches: a superior emerging branch, and a 

deep emerging branch, which supplies the parotid gland, 

the parotid duct, and the masseter.53 Because the superior 

emerging branch lies in the subcutaneous tissue, caution 

should be exerted when filling the superficial fat of the lat-

eral cheek.54

Zygomaticofacial Artery
Finally, the zygomaticofacial artery (ZFA) originates 

in the SOOF from the lacrimal artery, emerging from 

the zygomaticofacial foramen. Although this foramen 

has been relatively rarely described, studies have lo-

cated it approximately 12 to 15 mm inferiorly and 5 to 

9  mm laterally to the lateral canthus. Some authors 

also noted the absence of ZFA and foramen in a few 

patients.35,55-57

The ZFA gives rise to many small branches either at 

the foramen level or soon after, which can anastomose 

with the TFA. Together with the zygomaticotemporal ar-

teries, they form a vascular network below the OOM. 

However, the size of these capillaries is theoretically 

too small to constitute a potential HA embolus’ entry 

door.

Figure 2.  Vascular dangers of the midface and proposed 
safety lines delineating a relatively avascular area. 1, facial 
artery; 2, infra orbital foramen; 3, superficial temporal artery; 
4, transverse facial artery; 5 facial vein 6, mid cheek safety 
line; 7, lateral safety line.
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Facial Vein
The FV is the main venous drainage pathway of the 

face. At the lower border of the mandible, it courses 

near the FA, then follows a direct path up to the medial 

canthus, always passing under the zygomaticus major 

and minor muscles. Because the FV lies underneath 

the mid-cheek groove, it is located below the mid-

cheek safety line.52

TECHNIQUES

The Multilayering Approach

Changes in midface volume and shape may be efficiently 

and effectively compensated for with HA filler injections. 

Depending on each specific patient’s anatomy, degree of 

bone resorption, midface volume loss, and ptosis of fat 

compartments, both subcutaneous and supraperiosteal 

injections may be performed and combined to reshape 

and replenish the upper cheek. Of note, though the ac-

tual “lifting effect” of midface augmentation remains con-

troversial, some clinicians reported indirect benefits to the 

nasolabial fold.33,58

Although young patients with limited volume deficit 

can generally be improved with injections limited to the 

deep fat compartments, older patients with significant 

volume loss and midface hollowing require double plane 

treatment to optimize outcomes. This “multilayering” ap-

proach starts with supraperiosteal injections targeting 

the deep fat pads (mainly the medial SOOF, lateral SOOF, 

and DMCF to create deep support for the cheek) and fin-

ishes with superficial injections into the mobile subcuta-

neous fat pads.

Anatomical differences between genders and ethnici-

ties should also guide the treatment strategy. For instance, 

high injection volumes in the lSOOF could feminize the 

face of a male patient. The treatment should respect the 

specific anatomy of the man’s cheek, which is generally 

flatter but more angulated than the female midface.59 

Briefly, midface injections tend to be more inferomedial 

in men compared with superolateral in women.60 On the 

other hand, patient ethnicity may also impact bony struc-

ture, fat distribution, or skin thickness, thereby requiring an 

adapted treatment strategy. For instance, in Asian patients, 

the anteromedial cheek should generally be injected be-

fore the zygomatic arch to avoid an exaggerated lateral 

projection.61,62

In this section, we describe deep and superficial tech-

niques consistent with previously described anatomical 

landmarks and “safety lines,” which may be combined to 

perform a multilayering midface treatment. The step-by-

step video of a midface augmentation procedure involving 

deep and superficial fat injection with a cannula is avail-

able online at www.aestheticsurgeryjournal.com.

Deep Fat Injection Techniques

The first step of a midface rejuvenation treatment is to 

provide structural support through injection into the deep 

fat layer, targeting the mSOOF, the lSOOF, and the DMCF, 

which can be mapped by tracing 3 lines on the patient’s 

face: the vertical facial line descending vertically from the 

lateral canthus, the mid-cheek line coinciding with afore-

mentioned safety line, and the zygomatic line (following 

the path of the zygomatic major muscle) spanning from 

the oral commissure to the lowest peak of the cheekbone 

(Figure 3).

Multiple Bolus Technique With a Needle
The original Tri-Site Bolus technique patented by Dr 

Wayne Carey63 was subsequently adapted by several au-

thors aiming to achieve a similar effect, that is, create deep 

pillars supporting the superficial mid-cheek structures.18,36

This technique involves the injection of 3 boluses respec-

tively targeting the mSOOF, lSOOF, and DMCF (Figure 3).  

The injection is performed slowly and at a low pressure, 

inserting the needle bevel-down with a 90° angle to the skin 

surface until touching the bone. Broadly speaking, injection 

volumes as low as 0.2 mL per fat pad may suffice to provide 

a visual improvement, but cases of severe volume deficit 

will likely require 0.3  mL or more per compartment. This 

may significantly vary depending on patient assessment 

and product choice. Of note, injecting higher amounts in the 

mSOOF than in the lSOOF will enhance anterior projection, 

Figure 3.  Deep fat injection technique: bolus. The medial 
sub-orbicularis oculi fat (1), lateral sub-orbicularis oculi fat (2), 
and deep medial cheek fat (3) can be located employing the 
following anatomical landmarks: (4) vertical facial line, (5) mid-
cheek line, (6) zygomatic line. Blue dots can be employed as 
needle entrance points. The red circle shows the lateral entry 
point that may be utilized to perform the bolus technique 
with a cannula.

http://www.aestheticsurgeryjournal.com


and even greater volume in the DMCF will create a fuller 

mid-cheek, thus allowing to customize each treatment to 

individual patient needs. Afterward, gentle digital massage 

helps smooth the product into place and reduce visible ir-

regularities, particularly in thin-skinned patients.29

Alternatively, Shamban et  al. described a close tech-

nique employing 2 three-point rows, found within a treat-

ment area delineated by 2 lines running from the oral 

commissure to the ear groove and from the lateral canthus 

to the hairline.18 Six supra-periosteal depot injections of 0.1 

to 0.2 mL were thus administered in a lateral-to-medial di-

rection, starting with the superior row.18

Multiple Bolus Technique With a Cannula
The deep bolus injection technique can also be performed 

with a 25G cannula from an entry point located laterally to 

the lSOOF (Figure 3) or medially at the bottom of the DMCF. 

The lateral entry point is positioned 1 to 2 cm below the lat-

eral canthus on a straight line from the lateral orbit, that is, 

in a relatively safe and poorly vascularized area.51 When en-

tering from the medial point, the injector should always stay 

above the mid-cheek safety line to avoid encountering the 

FV and potentially the infraorbital trunk of the FA.47

The pre-hole needle is pressed as deeply as possible 

into the entry point with an angle of 90°. Soft tissues are 

then lifted with the non-dominant hand to insert the can-

nula into the deep fat layer with an angle of approximately 

60°. A  reliable indication is that the cannula’s movement 

should not be visible on the skin surface when moving into 

the deep layer. The cannula is advanced along the bone 

until it reaches the mSOOF, where the first bolus is de-

posited, then slightly retracted until the lSOOF to inject a 

second bolus. To administer the final bolus into the DMCF, 

the cannula is entirely withdrawn and reinserted in the de-

sired direction. Failure to insert the cannula into the deep 

plane will result in inadvertent placement into the more su-

perficial mobile layers. This can result in an unnatural look 

on animation if using a poorly stretchable HA product.

Fanning Technique With a Cannula
The last option for injecting the deep fat layer of the 

midface is to perform a horizontal fanning technique with 

a cannula, accessing the area from similar entry points as 

for the deep bolus technique (Figure 4). Following cannula 

insertion, gentle retrograde or anterograde injection of the 

filler is performed employing a low pressure, with constant 

motion, evenly delivering 0.1 to 0.3 mL along each cannula 

track. The cannula is retracted and readvanced in several 

directions targeting the different fat compartments without 

completely withdrawing it from the skin.

Again, the cannula must not be advanced medial to the 

mid-cheek safety line when injecting into the DMCF and pro-

gressing medially. This should minimize risks of encountering 

the FV or branches of the infraorbital artery on the one hand 

and of overfilling the NLF region on the other hand.

Superficial Fat Injection Technique With 
a Needle or Cannula

In older patients, injecting into the mobile fat pads aims 

to create a roof above the structural support provided by 

deep injections. Fanning is the gold standard technique 

and may be performed with either a needle or a cannula.

Entry point(s) are the same as previously described 

for deep cannula injections (Figure 5), but needle or can-

nula insertion is performed at a more acute angle (30°), 

Figure 4.  Deep fat injection technique: fanning. Blue arrows 
represent cannula tracks from a lateral entry point (light blue) 
or a medial entry point (dark blue).

Figure 5.  Superficial fat injection technique: fanning. Blue 
arrows represent the fanning technique employing a needle 
or cannula from a lateral entry point (light blue) or a medial 
entry point (dark blue).
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stretching the skin with the fingers of the non-dominant 

hand to ensure the needle or cannula slides within the 

superficial fatty layer. The filler is delivered through sev-

eral gentle retrograde or anterograde injections, re-

directing the needle or cannula several times without 

completely withdrawing it and placing 0.1 to 0.3 mL along 

each track. The medial and middle-fat pads are the main 

targeted compartments and can be accessed from both 

entry points. Of note, employing a lateral entry provides 

access to the lateral infraorbital fat in case it needs to 

be filled.

As described in the Anatomy section, several important 

arteries running in the subcutaneous tissue of the midface 

must be borne in mind: the FA—which can be avoided by 

refraining from crossing the mid-cheek safety line—the 

ZFA in the upper lateral IOF, and the superior emerging 

branch of the TFA in the lower MiCF.

PRODUCTS

The last key aspect of our midface treatment algorithm 

resides in the product choice. Midface fillers should be 

carefully selected to ensure optimal and durable treat-

ment outcomes as well as a natural look both in static and 

dynamic expressions (eg, on smiling). Although several 

publications on randomized controlled trials support the 

utilization of HA products for midface augmentation,64,65 

none has precisely described a systematic and adapted 

multilayering approach targeting the deep and superficial 

planes with products of adapted rheological properties.

Depending on its composition (HA molecular weight, 

HA concentration, and crosslinking degree), every HA 

filler has unique viscoelastic properties that are commonly 

characterized employing rheological parameters such as 

the elastic modulus (G’). To alleviate shortcomings of the 

G’, which is measured in nearly static conditions, a re-

cent study introduced the new concepts of strength and 

stretch. The strength, specifically, reflects the ability of a 

gel to retain its characteristics when subjected to a wide 

range of mechanical stresses, and the stretch measures its 

propensity to deform under facial movement.66

A comparison of the rheological characteristics of 

several fillers approved for midface augmentation in the 

European Union and/or in the United States is provided in 

Table 1. Presented rheological scores were obtained ac-

cording to a previously described protocol.15

Generally speaking, “firm” HA fillers, characterized by a 

high G’ and a high strength, are ideal candidates for injec-

tions into the deep static fat pads to provide strong, per-

sistent structural support and malar projection. Therefore, 

TEOSYAL Ultra Deep (HAUD) and RHA 4 (RHA4) (Teoxane, 

Geneva, Switzerland), which exhibited the highest strength 

scores among commercially available midface fillers, are 

the logical choice. To avoid surface irregularities in thin-

skinned individuals, these may be replaced by softer and 

more malleable products characterized by slightly lower 

strength but superior stretch scores (eg, RHA3 [Teoxane]).

Although deep fat compartments are anatomically 

separated by septa and retaining ligaments, superficial 

fat pads are less divided and allow for distribution of the 

filler from one compartment to the other. In the dynamic 

superficial fat pads, the product should thus be relatively 

stretchable to accompany facial movements without pro-

ducing a “bumped” cheek that would look unnatural.67 

Fillers of the RHA line, specifically RHA3 and RHA4 man-

ufactured with the Preserved Network technology, are 

therefore suitable candidates because they provide a 

balance between high stretch and sufficient dynamic 

strength scores (Table 1).

Two different filler types can thus be combined within 

a multilayering approach, always considering patient 

morphology and skin type. Indeed, very stiff fillers that 

could effectively restore malar projection when placed 

supraperiosteally could create an unnatural look when in-

jected in the mobile subcutaneous plane, where only mal-

leable products are recommended.

Alternatively, if only 1 product is to be injected within 

both planes, dynamic fillers must be favored, seeking the 

Table 1.  Comparison of the Rheological Characteristics of Several Hyaluronic Acid Fillers Indicated for Midface Augmentationa

Manufacturer Product HA concentration   

(mg/mL) 

Strength   

(104 Pa2)b 

Stretch   

(10−6 s−1)b 

Teoxane (Geneva, Switzerland) TEOSYAL RHA 3 (RHA3) 23 28 ± 4 98 ± 13

TEOSYAL RHA 4 (RHA4) 23 80 ± 1 51 ± 5

TEOSYAL PureSense Ultra 

Deep (HAUD)

25 83 ± 5 28 ± 7

Allergan plc (Irvine, CA) Juvederm Voluma (VYC-20L) 20 33 ± 1 20 ± 3

Galderma Laboratories (Lausanne, 

Switzerland)

Restylane Lyft (RESLYFT) 20 35 ± 2 9 ± 2

aBased on instructions for utilization in force in Europe at the date of article writing.  bStrength and stretch scores were obtained according to mechanical and rheo-

logical testing protocols previously described by Faivre et al.15



best possible compromise between projection capacity 

and adaptability to facial movement. In that case, relatively 

higher volumes in the deeper places may be required to 

provide adequate support to the upper cheeks.

Considering all 3 aspects presented in this review 

(anatomy, techniques, and products), we therefore pro-

pose a midface treatment algorithm in Figure 6, adapting 

product type, injection volume and/or injection plane 

depending on patient’s age, gender, and skin type.

DISCUSSION

In this article, we present relevant age-related changes 

affecting the 5-layered arrangement of the midface and 

summarize the course of essential vascular structures cir-

culating nearby the area. To restore a youthful appearance 

involving malar projection and fuller cheeks, we delineate 

a relatively avascular HA filler treatment zone, bounded by 

a “mid-cheek safety line” and a “lateral safety line.”

In our view, the deep static fat compartments of the 

midface—the mSOOF, lSOOF, and DMCF—can be safely 

injected with either a bolus or a fan-like technique. 

Positioned deep onto the periosteum, filler depots will re-

main unaffected by muscle movements and hence provide 

structural support and malar projection and act as deep 

pillars elevating the cheek. In cases of severe volume def-

icit, additional fanning is advised in the dynamic superficial 

fat pads to finetune and optimize the desired correction.

When adopting a multilayering technique, the choice 

of filler may not be obvious because specific patient char-

acteristics (including bone structure, skin thickness, and 

degree of midface volume deficit) on the one hand and 

facial dynamism on the other hand must be considered. 

A  filler’s strength is the primary concern when targeting 

the deep static fat, but stretch is equally important when fil-

ling the mobile subcutaneous fat to ensure natural-looking 

results.66 Meeting these requirements may be achieved 

employing either 1 or 2 different products, depending on 

the injector’s preference and patient needs.

By limiting the injections within the delineated area, the 

risk of encountering essential arteries and veins should 

be minimal. Nonetheless, despite all safety precautions, 

vascular compromise remains a well-known and docu-

mented complication of HA filler injections. Therefore, 

any injector should be able to recognize the signs (eg, 

skin blanching, mottled discoloration, and/or pain) and to 

promptly manage cases of vascular occlusion. Immediate 

and repeated hyaluronidase injection at the treatment site 

and in the ischemic region must be performed until capil-

lary refill is restored.68-71

Our multilayer algorithm may overcome shortcomings 

of previously described “single-plane” injection tech-

niques, which may not address all aspects of the midface 

aging process.2,18 It should also minimize the risks of cre-

ating an unnatural look by choosing specifically designed 

products adapted to the different mechanical constraints 

of each soft tissue layer.66

In our clinical practice, the multilayering approach pro-

vided visible aesthetic improvements of the midface area 

while preserving the natural-looking appearance of pa-

tients of different age, gender, and skin type by adapting 

injection volumes and targeted fat pads to their individual 

needs. Clinical cases are presented in Figures 7 to 9.

A B

Figure 6.  Multilayer treatment algorithm for filling deep (1) and superficial (2) fat layers of the mid-cheek (A) with hyaluronic acid 
fillers adapted to specific patient needs depending on age, gender, and skin type (B).
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A B

C D

E F

Figure 7.  Before and after photographs of this 45-year-old male patient are shown from (A, B) a three-quarter view and from 
a frontal view, (C, D) in a neutral expression, and (E, F) during smiling. He received 1.2 mL of TEOSYAL Ultra Deep in the deep 
fat and 2.4 mL of RHA 4 (both Teoxane, Geneva, Switzerland) in the superficial fat of the midface (total volumes for both sides). 
A 25G, 38-mm cannula was utilized to perform both deep and superficial injections.



Because it is built on literature data and on the authors’ 

own experience and anatomical studies, this guidance ar-

ticle has inherent limitations and proposed concepts need 

to be validated through clinical investigations. However, 

its content reflects the opinion of 4 experts in the fields 

of aesthetic surgery or dermatology with several years of 

experience in midface augmentation with fillers.

Previously published clinical studies support the overall 

safety of HA injection into the midface.64,65 Nonetheless, 

stronger clinical evidence is needed to further support 

the added value of the multilayering technique, for ex-

ample, through randomized controlled trials comparing 

this approach with “deep-only” injections and evaluate 

differences in injection volumes and aesthetic outcomes.

A B

C D

Figure 8.  Before and after photographs of this 40-year-old female patient are shown from a frontal view in a (A, B) neutral 
expression and from a (C, D) three-quarter view during smiling. She received 0.7 mL of TEOSYAL Ultra Deep in the deep fat and 
3 mL of RHA 4 (both Teoxane, Geneva, Switzerland) in the superficial fat of the midface (total volumes for both sides). A 27G, 
13-mm needle and a 25G, 50-mm cannula were utilized to perform deep and superficial injections, respectively.
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A B

C D

E F

Figure 9.  Before and after photographs of this 50-year-old female patient are shown from a (A, B) frontal view and from a 
3-quarter view in a (C, D) neutral expression and (E, F) during smiling. She received 1.2 mL of TEOSYAL Ultra Deep in the deep 
fat and 1.2 mL of RHA 4 (both Teoxane, Geneva, Switzerland) in the superficial fat of the midface (total volumes for both sides). 
A 25G, 38-mm cannula was utilized to perform both deep and superficial injections.



CONCLUSIONS

Safe, effective, and natural-looking midface rejuvenation 

can be obtained with HA fillers when combining 3 essential 

criteria: extensive anatomy knowledge, appropriate injec-

tion techniques, and adequate product choices providing 

structural support and accompanying dynamic facial ex-

pression. The multilayering technique is the logical treat-

ment approach to address volume deficit and age-related 

changes affecting all layers of the midface. Targeting mul-

tiple planes for midface augmentation offers the possibility 

to adapt a filler’s rheology to the functional and mechanical 

specificities of each layer, favoring stronger products with 

high projection capacity in the deep static fat and stretch-

able fillers respecting facial dynamism in the superficial fat. 

Finally, employing the algorithm proposed in this article, 

the treatment can be fine-tuned to respect each patient’s 

anatomy and aging process by adapting product choice 

and injection volumes in each fat compartment.
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