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1.1  Facial Anatomy

A comprehensive understanding of facial 
anatomy is a critical component of any 
facial esthetic procedure. A comprehen-
sive review of facial anatomy is beyond the 
scope of this text, and this chapter will 
focus on regional anatomy as it pertains to 
minimally invasive rejuvenation. All aging 
changes manifest in different ways for each 
individual patient, thus an understanding 
of the changes pertinent for the individual 
must be understood when considering 
patient evaluation, planning, and treat-
ment. Incorporating the anatomic effects 
of aging into the treatment plan will allow 
the treating provider to target the specific 
areas to reverse those signs of aging.

1.2  Anatomy 
of Facial Skin

The face has a layered structure that is best 
described from superficial to deep and 
includes the following: skin, subcutaneous 
fat, superficial musculo‐aponeurotic sys-
tem (SMAS), deep fat, and deep fascia/
periosteum. This architecture is preserved 
throughout the head and neck, with some 

areas further subdivided into fascial or fat 
compartments that will be addressed indi-
vidually. These different compartments 
and layers may carry different names 
as  they cross anatomic barriers making 
nomenclature difficult. A special section 
of the chapter will focus on these terms 
and clarify some key relationships.

The skin layer is divided into epidermis 
and dermis. The epidermis is the outer-
most layer and contains a continually 
renewing, keratinizing stratified squa-
mous epithelium. The epidermis is 
anchored to the underlying dermis by 
hemidesmosomes and anchoring fibrils 
at the basement membrane. This dermal– 
epidermal junction provides the mechan-
ical support to the epidermis and acts as 
the barrier to chemicals and other sub-
stances. Immediately below the epider-
mis, the dermis is the connective tissue 
composed of collagen, elastin, ground 
substance, the pilosebaceous unit, and 
accommodates a complex neurovascular 
network.

The dermis gives the skin it’s pliability, 
elasticity, and tensile strength. The dermis 
is divided into two components: the papil-
lary and reticular dermis. The papillary 
dermis is the thin layer adjacent to the 
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1 Facial Anatomy and Patient Evaluation2

epidermal papillae and sits atop the 
thicker reticular dermis. The papillary 
dermis consists of loose connective tissue, 
fibroblasts, immunocytes, and a capillary 
network. The reticular dermis is thicker 
and is composed of more densely organ-
ized collagen (which runs horizontally) 
and elastin fibers (which are loosely 
arranged). Variation in the thickness of 
the dermis is what accounts for regional 
variation in skin thickness. Ground sub-
stance is composed of glycoproteins, pro-
teoglycans, and has a remarkable capacity 
to hold water.

These different subcutaneous arrange-
ments vary in thickness between individu-
als of different ages, ethnicities, and lines 
of demarcation into distinct compart-
ments [1]. There is heterogeneity of the 
facial fat in these compartments, with 
each compartment having different adi-
pocyte morphology, and extracellular 
matrix [2]. These different compositions 
provide unique and specific mechanical 
and histiochemical properties yet there is 
little known about the characteristics of 
facial fat tissue and how that relates to 
facial aging.

1.3  Anatomy of the 
Superficial Fat 
Compartments

The subcutaneous fat is immediately deep 
to the dermis and is a discrete anatomic 
plane superficial to the SMAS. There is 
also a deeper layer of facial fat below the 
SMAS that will be discussed separately. 
The superficial layer of fat, or subcutane-
ous fat, can be further subdivided into two 
different arrangements with different 
microstructures. In the medial and lateral 
midface, temple, neck, forehead and peri-
orbital areas, the adherence of the underly-
ing structures to the skin is loose and easily 
separated from the skin [3]. The fat is clas-
sified as “structural” with a meshwork of 

fibrous septa enveloping lobules of fat cells 
that act as small pads with specific viscoe-
lastic properties [4]. In the perioral, nasal, 
and eyebrow regions, there is a stronger 
linkage between the facial muscles, the 
collagenous meshwork surrounding the 
adipocytes, and the skin making any blunt 
dissection difficult. The collagenous and 
muscular fibers directly insert into the skin 
and connect the skin to the underlying 
muscles of facial expression. The fat is 
classified as “fibrous” with a meshwork of 
intermingled collagen and elastic fibers as 
well as muscle fibers.

The superficial fat compartments are 
partitioned as distinct anatomic compart-
ments (nasolabial, jowl, cheek, forehead/
temporal, and orbital [Figure 1.1]).

The nasolabial fat compartment lies 
medial to the cheek fat and while sepa-
rate, overlaps the jowl fat. The orbicularis 
retaining ligament (ORL) represents the 
superior border and the lower border of 
the zygomaticus major and is adherent to 
this compartment. The jowl fat is adher-
ent to the depressor anguli oris, bound 
medially by the lip depressors, and inferi-
orly is a membranous fusion with the 
platysma muscle in the area of the man-
dibular‐cutaneous ligament [5].

The cheek fat compartments contain 
three distinct compartments: the medial, 
middle, and lateral temporal cheek fat. 
The medial cheek fat is a small compart-
ment lateral to the nasolabial fold (NLF), 
bordered superiorly by the ORL and lat-
eral orbital compartment, and the jowl fat 
lies inferior. The middle cheek fat is a 
larger compartment found anterior and 
superficial to the parotid gland. At its 
superior portion, the zygomaticus major 
is adherent at a confluence of septa corre-
sponding to what has been described as 
the zygomatic ligament [6]. The lateral 
temporal‐cheek compartment is the most 
lateral compartment of the cheek fat. This 
fat lies immediately superficial to the 
parotid gland and connects the temporal 
fat to the cervical subcutaneous fat. There 
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1.4 Anatomy of the Facial Fasciae 3

is an identifiable barrier medially called 
the lateral cheek septum which is consist-
ent with the subcutaneous extension of 
the parotid‐cutaneous ligament.

The subcutaneous fat of the forehead is 
composed of three compartments. The 
central compartment is midline and abuts 
the nasal dorsum inferiorly, and the mid-
dle temporal fat laterally on either side. 
The middle temporal fat borders the 
orbicularis retaining ligament inferiorly 
and the superior temporal line laterally. 
Just lateral to this is the lateral–temporal 
cheek fat described earlier.

The orbital fat compartment consists of 
three compartments around the eye. The 
most superior compartment is bounded 
by the orbicularis retaining ligament as it 
courses around the superior orbit and sits 
immediately below the middle‐temporal 
fat. The inferior orbital fat lies immedi-
ately below the lower lid tarsus and is 
bound by the lower limb of the orbicularis 
retaining ligament. The lateral orbital fat 
lies below the inferior temporal septum, 
above the superior cheek septum just 
above the zygomaticus muscle. The lateral 
orbital fat compartment interdigitates 

superiorly and laterally with the lateral 
temporal cheek fat, and above the middle 
cheek fat.

1.4  Anatomy 
of the Facial Fasciae

Explanations of the facial and cervical fas-
ciae are often complex, inconsistent, and 
very confusing. The concept of the SMAS 
was first introduced by Mitz and Peyronie, 
and while it is a discreet anatomic layer 
surgically, there are many who debate or 
seek to adequately define the layer [3, 7]. 
The SMAS is an organized and continu-
ous fibrous network connecting the facial 
muscles with the dermis and consists of a 
three‐dimensional architecture in two dif-
ferent architectural models as described 
by Ghassemi. Type 1 is seen in the poste-
rior part of the face and is a meshwork of 
fibrous septa that envelops lobules of fat 
cells. The interconnecting fibrous network 
is anchored to the periosteum or con-
nected to the facial mimetic muscles and 
has dynamic properties. This morphology 

Central forehead
compartment

Middle forehead
compartment

Lateral temporal
cheek compartment

Lateral orbital
compartment

Medial cheek
compartment
Middle cheek
compartment

Inferior jowl
compartment

Superior orbital
compartment
Orbital retaining ligament

Inferior orbital compartment

Nasolabial compartment

Superior jowl compartment

Figure 1.1 The superficial fat compartments of the face.
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1 Facial Anatomy and Patient Evaluation4

is found in the parotid, zygomatic, infraor-
bital regions, and just lateral to the nasol-
abial fold. Type 2 is a meshwork of 
collagen and elastic fibers intermingled 
with fat cells and muscle fibers that reach 
up to the dermis of the skin. This SMAS 
morphology is found in the upper and 
lower lip/perioroal region where the 
action of the facial mimetic muscles has a 
direct relationship to movements of the 
lip/perioral skin.

The subcutaneous zone of the face is 
divided into superficial and deep strata by 
the facial muscles and superficial fascia 
which serve as their origin. In the neck, 
the space of the superficial fascia is occu-
pied by the platysma muscle and it’s thin 

investing fascia. The SMAS and the tem-
poroparietal fascia serve as the superficial 
facial fascia of the face (Figure 1.2).

The continuation of the temporopari-
etal fascia layer medial to the superior 
temporal line is the galea aponeurotica 
and fascia investing the forehead muscu-
lature. The galea is densely adherent to 
the overlying dermis with maximal adher-
ence at the transverse forehead rhytids, 
while the undersurface is separated from 
the underlying periosteum. Inferiorly, the 
deep galeal fascia splits to line the deep 
surface of the frontalis and a deeper layer 
is adherent to the underlying periosteum 
over the lower 2–3 cm of the forehead. 
This fascial construct creates a glide‐plane 

Temporoparietal fascia
(SMAS)

Temporoparietal fascia

Superficial temporal fat pad

Deep temporal fat pad
(Buccal fat pad)

Zygomatic

Facial nerve

Masseter

Parotid gland

Parotid masseteric fascia

Superficial layer
deep cervical fascia

Platysma

Deep temporal fascia

Temporalias

Branches of 
facial nerve 

Temporal

Zygomatic

Buccal

Marginal mandibular

Cervical 

Figure 1.2 Relationship of the facial fasciae in the lateral cheek/temporal region. The figure 
demonstrates the complex relationship between the fascia, facial nerve, and the often confusing 
nomenclature of the continuous layers.
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1.5 Anatomy of the Facial Mimetic Muscles 5

space between the fixation point at the tri-
chion and the lower fusion of the galea to 
the pericranium such that contraction of 
the frontalis elevates the brow.

A detailed description of the deep fas-
cial layers of the face and neck are beyond 
the scope of this chapter, but understand-
ing of the superficial layer of deep cervical 
fascia is pertinent. This layer of investing 
fascia is deep to the platysma muscle, con-
tinues above the mandible as the parotid‐
masseteric fascia, above the zygomatic 
arch as the deep temporal fascia, and 
above the superior temporal line as the 
pericranium. During the transit of this 
deep layer, there are many subdivisions 
and extensions that invest muscles, transit 
vessels, nerves, and lymphatics, and cre-
ate anatomic potential spaces.

1.5  Anatomy of the 
Facial Mimetic Muscles

The facial mimetic muscles are a complex 
balance of elevators, depressors, abduc-
tors, adductors, sphincters, that allow for 
facial expression, and certain facial func-
tions. These muscles originate from the 
underlying soft tissues (SMAS) and insert 
into the skin, not to move the body, but to 
move the skin and underlying structures. 
The actions of these muscles assist in 
mastication, vision, smell, respiration, 
speech, and communication. These mus-
cles are innervated by the extracranial 
branches of the facial nerve (Figure 1.3).

It is easiest to discuss the muscles in ana-
tomic groups. In the upper face, it is diffi-
cult to demarcate specifically the muscles 
of facial expression precisely from surface 
anatomy given the degree of overlap. The 
frontalis muscle comprises the only mus-
cle responsible for brow elevation, and it 
forms transverse forehead rhytids. The 
frontalis originates from the broad galea 
aponeurotica which anchors on the pos-
terior nuchal line and is fixed to the 
underlying pericranium of the  calvarium. 

Activation of the muscle only moves the 
frontal portion to raise the brow and cre-
ates transverse forehead rhytids. This mus-
cle has two halves and extends vertically 
downward to insert in the dermis at the 
eyebrow just above the supraorbital rim 
and glabella. The muscle lies at a uniform 
depth beneath the skin of the forehead, 
usually 3–5 mm deep. In the midline, there 
is no muscle, only a connecting fascial 
band or aponeurosis separating the two 
halves. The frontalis is counterbalanced by 
the glabellar complex (corrugators super-
cilii, procerus, and depressor supercilii) 
and orbicularis oculi muscles, all of which 
serve as the depressors of the brow.

The glabellar muscles consist of the 
paired corrugator supercilii, depressor 
supercilii, and the procerus. The corruga-
tors originate from the frontal bone near 
the superior and medial portions of the 
orbital rim. They pass through the galea fat 
pad before penetrating the frontalis and 
orbicularis to insert in the dermis. There 
are transverse and oblique heads of the 
muscle; the transverse head travels supero-
lateral to insert in the dermis above the 
middle of the eyebrow, and the oblique 
head terminates in the dermis just medial 

Frontal and temporal
branches

Marginal
mandibular branch

Zygomatic
branches

Parotid plexus

Buccal
branches

Cervical branch

Cervical
mandibular branch

Figure 1.3 The relationship of the facial nerve to 
the underlying facial musculature.
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1 Facial Anatomy and Patient Evaluation6

to the brow. The oblique head acts with the 
other brow depressors forming oblique 
rhytids, and the transverse head results in 
medial brow displacement with accompa-
nying vertical and oblique rhytids. The 
depressor supercilii originates from the 
bony prominence near the medial canthus 
and courses directly upward to insert in the 
skin of the medial brow. The procerus is a 
pyramidal muscle that originates in the 
lower nasal bone and extends vertically and 
inserts into the skin between the eyebrows 
merging with the frontalis. It is a depressor 
and forms a horizontal glabellar rhytid.

The orbicularis oculi muscle is the 
sphincter muscle encircling the globe and 
anchoring at the medial and lateral canthi. 
There are three portions of the muscle: 
the pretarsal portion which covers the tar-
sal plate, the palpebral part which covers 
the eyelid, and the orbital part which over-
lies the bony elements. The orbital por-
tion is responsible for the sphincteric 
action of the muscle, and the palpebral 
portion is involved in the blink reflex.

In the midface, the facial mimetic mus-
cles are deeper and the facial fat compart-
ments limit surface identification of 
individual muscles. The nasal muscles are 
the only group of muscles that have clear 
surface anatomy similar to the forehead. 
Just below the glabellar complex is the 
nasalis muscle, with the upper part trave-
ling transversely across the dorsum and 
vertically down the lateral sides of the 
nose. Contraction of the transverse head 
compresses the dorsum, the vertical heads 
dilate the nares. These muscles will form 
the “bunny lines” or oblique rhytids of the 
nasal dorsum. The depressor septi muscle 
is a muscle that originates in the columella 
and inserts into the upper lip which will 
rotate the nasal tip downward and elevate 
the upper lip.

The elevators of the upper lip are 
involved in speaking, eating, and the facial 
expressions of the upper lip. The zygo-
maticus major inserts at zygomatic body 
just below the lateral orbital rim and 

extends medial and inferior to insert into 
the lateral aspect of the upper lip. The 
zygomaticus minor is just medial to the 
zygomaticus major and both act to draw 
the lateral lip up and back. The principal 
elevator is the levator labii superioris 
which originates in the mid‐orbit medial 
to the zygomaticus minor and acts in con-
cert with the levator labii superioris 
alequea nasi, which originates from the 
lateral nose. The levator anguli oris (LAO) 
is a deep muscle originating in the area of 
the canine fossa and inserts near the com-
missure to elevate the corner of the mouth. 
The risorius muscle arises from the lateral 
cheek and is variably developed and pulls 
the commissure laterally. The orbicularis 
oris muscle is the sphincteric muscle of 
the mouth and consists of superficial and 
deep parts. The deep layers act as a con-
strictor and the superficial can bring the 
lips together and provide expression.

The lower lip depressors act to balance 
and oppose the elevators of the upper lip. 
The depressor anguli oris (DAO) arises 
laterally and inserts into the modiolus 
along with the orbicularis oris, risorius, 
and LAC. The DAO serves to depress the 
commissure and can be seen via surface 
anatomy as the melomental fold (mario-
nette line). The depressor labii inferioris is 
medial to, and covered by some DAO fib-
ers on its lateral surface. The depressor 
labii inferioris passes upward and medial 
to insert into the skin, mucosa, and 
orbicularis fibers to depress and evert the 
lower lip. The mentalis muscle is a paired 
midline muscle deep to the other depres-
sors and its action serves to elevate and 
protrude the lower lip. The platysma orig-
inates in the neck as a paired muscle that 
crosses the mandibular border and inserts 
into the dermis and subcutaneous tissues 
of the lower lip and chin.

It has been demonstrated that the 
mimetic muscles of the face are arranged 
in four layers [8] (Figure 1.4).

The interrelationship of the muscles 
has treatment implications regarding 
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1.6 Anatomy of the Deep Facial Fat Compartments 7

depth of injection of neuromodulator, 
facial reanimation, and understanding the 
relationship of the facial nerve to surgical 
dissection. In terms of the facial nerve 
course, the facial mimetic muscles are 
innervated from the deep surface in all 
muscles except for the mentalis, buccina-
tor, and levator anguli oris.

1.6  Anatomy 
of the Deep Facial Fat 
Compartments

The deep fat layers (Figure 1.5) are sepa-
rated from the more superficial fat by 
the platysma in the neck, SMAS in the 
midface and temporoparietal fascia in 
the temporal region. The deep fat layers 
also separate the deep cervical and facial 

Depressor labii inferioris

Depressor anguli oris

Depressor septi

Zygomaticus major
Zygomaticus minor

Nasalis

FrontalisUpper face

Midface

Corrugator supercilii 

Depressor supercilii
Procerus

alaeque nasi
Levator labii superioris

Levator anguli oris

Orbicularis oris 

Risorius 
Platysma 

Mentalis

Levator labii superioris

Pretarsal

Orbital
Palpebral

Obicularis oculi:

Figure 1.4 The relative depths of the facial mimetic muscles. The structures in the upper face are 
generally not overlapping to the degree seen in the lower face. This becomes important with 
neuromodulator injections as manipulation of lower facial musculature is dependent on depth of 
injection much more than in the upper face.

Deep galea 
fat pad 

Superficial 
temporal fat pad

Deep nasolabial 
compartment 

Deep medial
cheek fat

Buccal fat pad

Sub-orbicularis
oculi fat

Retro-orbicularis fat

Figure 1.5 The deep facial fat compartments. 
Evaluation and augmentation of these 
compartments is critical if volume loss is 
appreciated on physical examination.
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1 Facial Anatomy and Patient Evaluation8

fasciae (superficial layer of deep cervical 
fascia in the neck, parotid‐masseteric 
fascia in the face, deep temporal fascia in 
the temple). This layer is separated into 
compartments by fibrous septae, origins 
of muscles of facial expression, or bony 
boundaries.

Several deep fat compartments have 
been identified by cadaver dissection and 
imaging [2, 9–11]. The deep medial cheek 
fat is enclosed by the levator labii superio-
ris alequae nasi (LLSAN) and levator 
anguli oris, and lies near the infraorbital 
foramen. It is a triangular structure bor-
dered medially by the facial vein, laterally 
by the zygomaticus major, and superiorly 
by the zygomatic ligament. Medial to the 
deep cheek fat and lateral to the piriform 
rim is the deep fat space previously named 
Ristow‐space. The deep nasolabial com-
partment lies superficial to the LLSAN 
within the premaxillary space but below 
the orbicularis oculi muscle. Superior to 
the zygomatic ligament but inferior to the 
orbital retaining ligament, lateral to the 
facial vein, and deep to the orbicularis 
oculi is where the sub‐orbicularis oculi fat 
(SOOF) compartment can be identified. 
In the supraorbital region, bounded by the 
supraorbital foramen and extending to the 
lateral margin of the orbit, the retro‐
orbicularis fat (ROOF) compartment is 
located. The deep galea fat pad sits 
between the deep layers of the galea 
aponeurotica in the glide‐plane space and 
can joint with or be separated by small 
septae from the ROOF fat.

There are some discontinuous deeper 
fat compartments which are superficial to 
the deep fascia yet deep to the sub‐SMAS 
or deep facial fat. The buccal fat pad is 
located between the buccinators and mas-
seter muscles and has four extensions. 
The extensions are buccal, pterygoid, 
pterygopalatine, and temporal; the tem-
poral extension is continuous with the 
deep temporal fat pad which lies under 
the deep temporal fascia (DTF). There is 
also another fat compartment termed the 

superficial temporal fat pad, and this is 
found between the superficial and deep 
laminae of the deep temporal fascia supe-
rior to the zygomatic arch. The superficial 
lamina of the DTF is continuous with the 
orbital septum anteriorly, but not the 
infraorbital periosteum, and thereby pro-
vides a space for fat within the prezygo-
matic space. This compartment is deep to 
the SOOF and separated from it by the 
superficial lamina of the DTF [12].

1.7  Anatomy 
of the Ligamentous 
Structures (Retaining 
Ligaments) of the Face

The ligamentous structures of the face 
consist of true osteocutaneous ligaments, 
septae, and adhesions; fibrous attach-
ments that originate from the periosteum 
or deep tissues to insert into the superfi-
cial soft tissues or dermis (Figure 1.6).

They act as anchor points, relate the 
underlying hard tissue of the face to the 
surface, and separate fascial spaces and 
compartments. Surgically, these ligaments 
are addressed to mechanically redrape 

Superior
temporal septum

Orbicularis
retaining ligament

Zygomatic
cutaneous ligaments

Upper masseteric
cutaneous ligament

Masseteric
cutaneous ligaments

Mandibular
cutaneous ligament

Mandibular
Septum

Figure 1.6 The ligamentous structures of the 
face. These ligaments suspend the soft tissues of 
the face and can only be altered surgically. 
Injectables can manipulate the fat compartments 
of muscles around these points of fixation.
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1.7 Anatomy of the Ligamentous Structures (Retaining Ligaments) of the Face 9

and restore youthful contours. In mini-
mally invasive cosmetic applications, 
there is no means of alteration, only 
manipulation of muscle function and 
compartment volume to restore youthful 
contours. Understanding the surface anat-
omy that these ligaments influence allows 
for manipulation of the underlying struc-
tures to enhance the facial esthetic. For 
example, altering the functional balance 
between the frontalis and orbicularis oculi 
with neuromodulators at the lateral orbit 
allows for brow elevation around the 
underlying fascial attachments. A consen-
sus of precise terminology, location, and 
structure is lacking, yet regional descrip-
tion of these structures is relatively con-
sistent. The ligamentous structures of the 
forehead, temporal, periorbital, cheek, 
midface, mandible, and neck will be 
explored in this section.

The zone of fixation in the lateral fore-
head consists of fusion of the galea, peri-
osteum, and calvarium. At the caudal limb 
of the zone of fixation, there is a dense 
fibrous thickening known as the orbicula-
ris‐temporal ligament, which is comprised 
of three ligaments: the superior temporal 
septum, inferior temporal septum, and 
supraorbital ligamentous adhesion. The 
existence of ligaments in the forehead is 
controversial, but none are widely named 
or agreed upon. The galea and pericra-
nium fuse 2–3 cm above the supraorbital 
rim and the supraorbital and supratroch-
lear neurovascular bundles may act as a 
retaining ligament lending support to the 
medial two‐thirds of the brow [13].

To describe and refine the facelift pro-
cedure, numerous studies have evaluated 
and described the ligamenouts structures 
of the midface and periorbital region. In 
the periorbital region, the orbicularis 
retaining ligament (ORL) is a circumfer-
ential osteocutaneous ligament that origi-
nates from the periosteum of the orbital 
rim, traversing the orbicularis oculi, and 
inserting into the skin of the lid‐cheek 
junction. The ligament is ill‐defined 

medially and laterally terminates in an 
area of fibrous thickening, the lateral 
orbital thickening, that indirectly con-
nects the ORL to the canthus.

The zygomatic ligaments originate at 
the inferior border of the zygomatic arch 
and extend anteriorly to the junction of 
the arch and body of the zygoma [5, 6]. 
Zygomatic ligaments have been described 
more medially along the origins of the 
upper lip elevators (zygomaticus major 
and minor, levator labii superioris) though 
are not as strong as those more posteri-
orly [12]. McGregor’s patch is a variably 
described structure often used as synon-
ymous with the medial zygomatic liga-
ments. When described, there was no 
knowledge of the retaining ligaments 
of  the face or SMAS fusion zones. 
Anatomically, it is an adherent area over 
the malar eminence extending from the 
parotid‐masseteric fascia through the 
malar fat pad into the dermis of the cheek. 
It serves as a marker for a perforator of the 
transverse facial artery, the parotid duct, 
and is superficial to zygomatic branches of 
the facial nerve [5]. McGregor’s patch is 
an ill‐understood structure that should be 
considered only as it pertains to a histori-
cal understanding and benchmark of the 
amazing strides that have been made.

The masseteric cutaneous ligaments 
arise from the masseteric fascia overlying 
the masseter muscle [14]. These are septa 
that are oriented vertically and form a 
“T‐shaped” intersection with the zygo-
matic ligaments, with the origin near the 
zygomaticus major muscle. These liga-
ments, and the zygomatic ligaments are most 
tenacious near their intersection [15]. The 
mandibular ligament is an osteocutane-
ous ligament that arises from the anterior 
third of the mandible and inserts directly 
into the dermis after penetrating the infe-
rior portion of the depressor anguli oris 
[5, 15]. The parotid cutaneous ligament 
sits anteroinferior to the tragus in the per-
auricular area and is oriented vertically. 
At the inferior aspect of the parotid, the 

0004221132.INDD   9 12/24/2018   7:23:36 PM



1 Facial Anatomy and Patient Evaluation10

platysma‐auricular ligament arises from 
the parotid fascia anchoring the posterior 
border of the platysma to the anterior–
inferior preauricualr skin [16, 17]. The 
parotid cutaneous ligament located more 
superiorly varies in size, density, and 
 configuration depending on the size of 
the gland, and may interdigitate with the 
platysma‐auricular ligament to form the 
platysma‐auricular fascia [15, 18].

The superficial extent of these ligamen-
tous structures into the dermis allows for 
zones of fixation and mobility where facial 
movement takes place. These extensions 
from the deeper tissues allow for transit of 
nerves, vessels, lymphatics, and provide a 
construct that provides stability and mini-
mizes shear. Pessa described these exten-
sions as SMAS fusion zones which are 
bilaminar membranes that serve as fusion 
zones between the deep and superficial 
fascia [19]. These membranes occur at the 
boundaries between adjacent fat com-
partments, or between fat compartments 
and anatomic spaces. This latticework of 
membranes defines the anatomic bounda-
ries of the fascial spaces as well as the 
deep and superficial fat compartments of 
the face. Mapping and identification of 
the  fascial compartments fusion zones is 
incomplete, though likely to correlate to 
the fat and fascial compartments that have 
been described. Clinically, understanding 
of these compartments facilitates accurate 
volume augmentation, helps avoid injury 
to vital structures, and helps provide a 
structural understanding of facial aging.

1.8  The Blood Supply 
of the Face

When considering facial reconstruction 
or facial esthetic surgical procedures such 
as cervicofacial rhytidectomy, a thorough 
understanding of the angiosomes of the 
face is of critical importance as the flap’s 
viability is dependent. Most of the focus 
and study has been on the arterial supply 

of the major or named vessels. With the 
discovery and delineation of the substruc-
ture of the compartments of the face, such 
as the SMAS fusion zones, the arteries, 
veins, and lymphatics are found to transit 
these fibrous structures. In minimally 
invasive cosmetic surgery, the risk of vas-
cular compromise is minimal. The vessels 
of most concern are the superficial venous 
structures in the periorbital (crow’s feet) 
and forehead region. These are subcuta-
neous veins and can lead to significant 
bruising with needle impingement. Any 
injection or minimally invasive procedure 
can also impact the subdermal plexus. 
The vascular territories subdermal plexus 
anastomose with one another to form a 
continuous vascular network, though the 
transitions are characterized by reduced 
caliber choke anastomoses. There seem to 
be three different patterns of subdermal 
vessels; those arranged in a spoke‐like 
fashion, those with an elliptical skin terri-
tory with the vessels arranged in parallel, 
and those with small and circular skin ter-
ritory [20]. The orientation of these sub-
dermal zones loosely follows the relaxed 
skin tension lines, though the implication 
of the orientation and pattern of angi-
osomes is unknown.

1.9  The Aging Face

Aging is a perpetual process with an inter-
play of intrinsic and extrinsic factors, the 
impact clearly understood, universally 
applicable and others that are elusive in 
declaration of their role. Most of the 
 theories of facial aging involve atrophy, 
deflation, ligamentous laxity, and gravity. 
There is a genetic component to aging, 
and while the exact mechanism is 
unknown, it involves mutations, cumula-
tive DNA damage, free radical damage, 
and hormonal changes. Chronic disease, 
nutritional deficiency, smoking, sun expo-
sure, and other environmental factors also 
play a role. The ultimate effect of these 
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1.9 The Aging Face 11

extrinsic and intrinsic factors lead to the 
signs of aging including rhytids, pigmen-
tary dyschromia, descent of soft tissues, 
loss of volume, and atrophy of fat. With 
increased knowledge of these factors, a 
paradigm shift has come about; from a 
two‐dimensional focus on lifting and pull-
ing tissue, to a three‐dimensional per-
spective where not only the linear but the 
volumetric is considered.

In consideration of facial aging, just like 
facial anatomy, it is helpful to consider the 
regional and component parts that are 
affected. Aging of the skin is an important 
factor in overall facial aging. There is a 
progressive overall thinning of the epider-
mis along with cytologic atypia in the 
 epithelium, though no evidence of break-
down of the barrier function of skin [21]. 
Most changes that lead to the hallmarks of 
facial aging are in the dermis and dermal– 
epidermal junction. There is a flattening 
of the rete ridges from retraction of the 
epidermal papillae and loss of projection 
of basal cells into the dermis. This results 
in a more fragile junction which is less 
resistant to shearing forces. The main 
changes are in the dermis with loss of 
ground substance, elastolysis, and decreased 
organization of the collagen fibrils. Net 
effect is a less stretchable, less resilient, 
lax tissue that is more prone to develop-
ment of rhytids.

Facial aging results from a combination 
of soft tissue descent and volumetric 
deflation [22]. Loss of tissue elasticity 
combined with repetitive motion from the 
facial musculature and gravity may cause 
tissue descent; however, the role of the 
retaining ligaments is poorly defined with 
conflicting viewpoints. Some believe that 
laxity of the retaining ligaments results in 
laxity and descent of the soft tissues along 
with the known changes in the soft tissues 
[6, 16, 23, 24]. Others suggest the liga-
ments retain their strength and the unsup-
ported soft tissues in the adjacent 
compartments descends around these 
points of fixation leading to the bulges and 

grooves that are the stigma of facial aging 
[25, 26]. It is widely accepted that the bone 
undergoes changes with aging that has 
been described as a clockwise rotation 
with protrusion at the glabella and retru-
sion in the midface. The changes in the 
bone may critically impact the ligamen-
tous support, support of the fat, muscles, 
and skin.

In the brow and forehead of youth, there 
should be smooth skin, no static trans-
verse or glabellar rhytids. The ideal brow 
position is at or just above the supraorbi-
tal rim with an arch extending laterally 
that peaks at the lateral limbus in women, 
while in men, the brow sits at the supraor-
bital rim with minimal peak laterally. With 
aging, there are various patterns of trans-
verse forehead rhytids depending on their 
pattern of dermal insertion. The brow 
will  descend, typically more lateral than 
medial. This descent of the lateral brow 
leads to lateral hooding from descent of 
the tissues around the lateral orbital thick-
ening/temporal ligamentous adhesion. To 
prevent lateral hooding from interfering 
with peripheral vision, some patients will 
activate the frontalis leading to transverse 
forehead rhytids, seemingly at rest. In the 
glabella of youth, there is dynamic action 
of the glabellar muscles but should be no 
static rhytids. With aging, there are vari-
ous patterns of oblique and vertical rhyt-
ids at rest and on animation depending on 
dermal insertion and ability of the mus-
cles to generate force. There are many pat-
terns of corrugator orientation with some 
being more vertical, some fanning out 
more laterally; in considering any rejuve-
nation procedure, it is critical to deter-
mine the the orientation of these muscles. 
The dynamic examination, asking patient 
to raise and lower will help determine 
critical aspects of muscle trajectory, 
point of maximal contraction, and dermal 
insertion. The same examination tech-
nique can help differentiate the conflu-
ence between the lateral portion of the 
frontalis muscle and the orbicularis oculi.
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1 Facial Anatomy and Patient Evaluation12

In the periorbital area, the upper eyelid 
is linked with the position of the forehead 
and brow. In addition to lateral hooding, 
descent of the brow leads to redundancy 
of the upper eyelid skin. The skin of the 
upper eyelid is very thin and with elasto-
sis and further thinning with age, leads to 
dermatochalasis and redundant skin. 
Laxity of the orbital septum in the medial 
compartment leads to herniation of 
orbital fat, and laterally can lead to ptosis 
of the lacrimal gland. There is weakening 
of the lateral canthus which can lead to 
downward slanting of the lateral com-
missure and accentuation of rhytids. 
Laterally, the periorbital rhytids, or 
crow’s feet, are oriented perpendicular to 
the orientation of the orbicularis oculi. 
There are static and dynamic rhytids with 
aging that radiate from the lateral can-
thus. Most commonly there are three 
main lateral rhytids emanating from the 
canthus directly lateral, just inferior and 
superior. There is a variable intermin-
gling of the periorbital rhytids superiorly 
with the lateral frontalis, and inferiorly 
with the rhytids from the action of the 
zygomaticus major.

In the lower eyelid, many of the main 
hallmarks of facial aging are manifest. 
Aging of the midface involves both ptosis 
and laxity of skin and muscle, bone 
remodeling as well as volume loss. The 
underlying bone remodels with bone loss 
over the malar prominence and lateral 
displacement of the infraorbital rim. Over 
time, there is pseudoherniation of the 
orbital septum and descent of the orbicu-
laris retaining ligament results in descent 
of the lower lid‐cheek junction. The pseu-
doherniation of the orbital fat creates a 
pronounced bulge above the orbital rim 
coupled with descent of the malar fat away 
from the orbital rim, both serving to 
accentuate the nasojugal fold (tear‐trough 
deformity). In addition, descent of the 
midfacial soft tissues leads to accentua-
tion of the nasolabial fold along with atro-
phy of the deep medial cheek fat.

Closely tied to the aging midface are the 
nasolabial folds. The nasolabial fold is a 
transition from the midface and the upper 
lip. Above the fold, there is a generous 
layer of fat that covers the upper lip eleva-
tors helping the muscle glide in function, 
while medial to the fold, there is little sub-
cutaneous fat and dense dermal insertion 
of muscle. In aging, there is an increase in 
the depth of the nasolabial fold from 
decreased tone of the upper lip elevators, 
dermal atrophy, and osseous recontour-
ing. In addition, ptosis of the midface soft 
tissues leads to overhang of the tissue 
since the cheek fat cannot cross the dense 
dermal adherence, and these factors serve 
to increase the demarcation and depth of 
the fold. At the medial aspect of the nasol-
abial fold in the perinasal area, deflation 
of deep medial cheek fat with age also 
contributes to demarcation of the nasola-
bial fold.

In the perioral region, just like in the 
forehead, there exists a balance between 
the elevators and depressors. In the aged 
state, the depressor action exceeds the 
elevator acting in concert with fat and 
muscle atrophy. The commisure of the 
lips turn down and prominent melolabial 
folds (marionette lines) develop. There is 
also a deflation of vermillion volume and 
increased circumferential rhytids radiat-
ing perpendicular to the lips and the 
orbicularis oculi line of function. The loss 
of bony support in the mandible and max-
illa, as well as alveolar support serve to 
elongate and deflate the lip further. An 
edentulous state is a prime example of 
what the loss of hard tissue support does 
to the upper lip aesthetically. The chin is 
also impacted with age and becomes 
ptotic with dermal atrophy, loss of muscu-
lar support, and bony remodeling.

Along the jawline, the youthful appear-
ance shows sharp definition of the inferior 
border, a sharp cervicomental angle, and no 
ptosis or laxity of the platysma. With aging, 
the jowl fat and deep cheek fat will descend 
below the inferior border of the mandible. 
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The appearance of “jowls” occurs high-
lighting the laxity in the masseteric liga-
ments and the mandibular cutaneous 
ligaments as well as fat descent between 
them. Platysmal banding, decreased defini-
tion of the cervicomental angle, dermal 
changes, and fat deposition are the hall-
marks of aging in the neck. Figure 1.7 dem-
onstrates the hallmark areas of facial aging 
compared to a youthful appearance.

Reversing or masking the signs of facial 
aging are the goal of any facial esthetic 
procedure. A critical appraisal and under-
standing is the crux of any plan to combat 
facial aging. Reviewing the literature on 
aging and our means of treating it has 
shown a paradigm shift from skin tighten-
ing, to volume augmentation. The most 
encouraging aspect is the intensive study 
and focus on defining and better under-
standing the underlying structure and 
structural changes. With better under-
standing and intelligence, we are better 
equipped to fight the battle.

1.10  Patient Selection, 
Assessment, Records

Minimally‐invasive procedures (MIPs) 
such as neurotoxins and facial fillers have 
changed the landscape of esthetic proce-
dures for facial rejuvenation. By requiring 
minimal downtime or recovery, more 
patients are seeking esthetic enhancement, 
often at a younger age. Many patients are 
seeking a preventative approach to the 
permanent sequelae of facial aging with 
MIPs and thereby avoiding or delaying 
surgical procedures. The American 
Society for Aesthetic Plastic Surgery pub-
lishes the cosmetic surgery national data-
bank which shows a precipitous rise in 
nonsurgical vs surgical cosmetic proce-
dures (Figure 1.8).

Ease of use, low complication rates, 
elimination of allergic potential, and diver-
sity of products for many indications are 
some of the reasons that account for the 
dramatic increases. The evolution of these 

Transverse, oblique and 
vertical rhytids 

Lateral hooding, descent 
of brow. weakening of 
lateral canthus, crow’s feet

Bone remodels with bone 
loss over malar prominence 

Increased depth of nasolabial fold

Commisure of the lips turn down 
andl marionette lines develop

Appearance of “jowls” and 
platysma banding 

Figure 1.7 Comparison of youthful and aged face with hallmarks of facial aging.
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1 Facial Anatomy and Patient Evaluation14

procedures has made available esthetic 
benefits for patients who would never 
consider having surgical procedures.

Clinicians that provide their patients 
with cosmetic neurotoxins and soft tissue 
fillers must have a detailed understanding 
of facial anatomy and the mechanics of 
the muscles of facial expression. A thor-
ough appreciation of the aging process 
including the physiologic changes that 
occur to skin, subcutaneous tissues and 
muscles of the face is critical to success-
fully treating cosmetic patients. This 
knowledge must be combined with an in‐
depth understanding of the pharmacology 
and working properties of the products to 
be used to restore facial volume. The clini-
cians must also have an appreciation for 
the artistic qualities of human facial form 
to be successful in creating an aestheti-
cally pleasing result for their patient.

1.11  Patient Selection 
and Assessment

Patient motivation for seeking MIPs varies 
tremendously but can be divided into 
three primary motivators. Young patients, 
generally 18–35, are usually motivated by 
the desire to augment an area of their face 
they feel is deficient or prevent formation 
of wrinkles. The 35–55 age group is usu-
ally seeking rejuvenation and those 55+ 
are usually looking for restoration. These 
patients are looking for quick procedures 
with minimal risk, no down time and 
rapid results. As with all esthetic proce-
dures, a critical assessment by the pro-
vider of realistic expectations or pathologic 
self‐assessment is critical.

A systematic approach to patient selec-
tion is a critical component of the process. 
Though there are few contraindications 
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5,000,000

2,500,000

0
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1,641,684

1,912,468
1,979,595
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12,792,377

900,933
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Surgical cosmetic procedures

Nonsurgical cosmetic procedures

Surgical and Nonsurgical cosmetic procedures: Totals

15,000,000
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Figure 1.8 Surgical and nonsurgical cosmetic procedures from national databank on cosmetic 
procedures. Note the precipitous increase in the number of nonsurgical procedures. This includes all 
cosmetic procedures and further data on facial specific procedures can be viewed through the 
American Society for Aesthetic Plastic Surgery, www.surgery.org.
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for MIPs, the appropriateness of the 
patient for the procedure from a general 
health standpoint must be evaluated. The 
patient’s chief complaint is assessed in a 
variety of ways, most simply by asking 
them “what has brought you in for an eval-
uation?” A systematic facial evaluation is 
then performed utilizing a comprehensive 
database including Glogau classification, 
assessment of facial thirds, fifths, and a 
description of any pertinent findings 
related to facial aging. (Table  1.1). The 
details from the database and the specific 
areas affected by facial aging can then 
be  coupled that with what the patient 
describes as their chief concern. It is help-
ful to show the patient the areas that you 
both identify as being impacted by aging, 
defining a common language that can be 
used in treatment planning.

It is useful in this evaluation to have a 
frontal facial diagram (Figures 1.9a and b) 
that the clinician can indicate location of 
static and dynamic wrinkles, areas of vol-
ume loss, redundant or sagging skin and 
deep folds. Consent should be obtained 
and pretreatment photos and or videos 
obtained to demonstrate the areas of con-
cern. Videos are particularly useful in 

demonstrating dynamic vs static rhytids. 
Also, look carefully for preexisting facial 
asymmetries. This is very important to 
document so that the patient is made 
aware of their existence prior to any treat-
ment administration. Once the evaluation 
is complete, the clinical findings should be 
reviewed with the patient. Treatment rec-
ommendations should be discussed in 
detail including the rationale, expected 
result, and potential risks and complica-
tions. If different products are available to 
treat the same problem, the benefits and 
risks of each should be reviewed.

1.12  Treatment 
Sequencing

Treatment sequencing is based on the 
products to be used and the areas to be 
treated and will be discussed in greater 
detail in the remainder of the textbook. 
Generally, treatment should begin with 
neurotoxins followed by facial fillers. 
Neurotoxin injection is typically in the 
upper third of the face, facial fillers in the 
lower two‐thirds, except for the area of 
the lateral eye (crow’s feet). Provider 

Table 1.1 Glogau classification of photo aging and wrinkles.

Group Classification
Typical 
Age Description Skin Characteristics

I Mild 28–35 No wrinkles Early photo aging: mild pigment changes, no 
keratosis, minimal wrinkles, minimal or no 
makeup

II Moderate 35–50 Wrinkles in 
motion (dynamic 
rhytids)

Early to Moderate photo aging: Early brown 
spots visible, keratosis palpable but not visible, 
parallel smile lines begin to appear, wears some 
foundation

III Advanced 50–65 Wrinkles at rest 
(static rhytids)

Advanced photo aging: Obvious discolorations, 
visible capillaries (telangiectasia), visible 
keratosis, wears heavier foundation always

IV Severe 60–75 Only wrinkles Severe photo aging: Yellow‐gray skin color, 
prior skin malignancies, wrinkles 
throughout – no normal skin, cannot wear 
makeup because it cakes and cracks
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preference and experience along with the 
patient’s anatomy will dictate treatment 
sequencing. If both are to be injected into 
the same area it may be best to wait a 
week after administration of the neuro-
toxin prior to injecting the fillers. If a 
muscle is particularly hyperkinetic and 
the plan is for filler injection in the same 
area, allowing the neurotoxin to efface 
some muscle function will lead to less 

displacement and better contour. When 
considering filler injection, starting with 
the midface is often preferred as augmen-
tation of the midface, cheek, and nasola-
bial folds can lead to a relative elevation 
of the lower facial tissues and thereby less 
augmentation is needed. Ultimately, a 
balanced face is the goal and a thorough 
understanding of the anatomic sequelae 
of aging is essential to accomplish this.
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