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Abstract
The normal course of aging alters the harmonious, symmetrical, and balanced facial features found in youth, not only 

impacting physical attractiveness but also influencing self-esteem and causing miscommunication of affect based on facial 

miscues. With this evidence-based paper, the authors aim to provide a comprehensive overview of the latest research on 

the etiology and progression of facial aging by explaining the aging process from the “inside out,” that is, from the bony 

platform to the skin envelope. A general overview of the changes occurring within each of the main layers of the facial 

anatomy is presented, including facial skeleton remodeling, fat pad atrophy or repositioning, changes in muscle tone and 

thickness, and weakening and thinning of the skin. This is followed by an in-depth analysis of specific aging regions by 

facial thirds (upper, middle, and lower thirds). This review may help aesthetic physicians in the interpretation of the aging 

process and in prioritizing and rationalizing treatment decisions to establish harmonious facial balance in younger patients 

or to restore balance lost with age in older patients.

Resumen
El curso normal del envejecimiento altera las características faciales armoniosas, simétricas y equilibradas que se 

encuentran en la juventud, lo que no sólo afecta el atractivo físico, sino que también influye en la autoestima y causa una 

comunicación equivocada del afecto con base en pistas faciales confundidas. Con este paper basado en evidencias, los 

autores buscan ofrecer una descripción integral de las más recientes investigaciones sobre la etiología y la progresión del 

envejecimiento facial explicando el proceso del envejecimiento de “dentro hacia fuera”, es decir, de la plataforma ósea a 

la envoltura de la piel. Se presenta una descripción general de los cambios que ocurren dentro de cada una de las capas 

principales de la anatomía facial, entre ellos el remodelado del esqueleto facial, la atrofia o reposicionamiento de las 

capas de grasa, los cambios en el tono y grosor de los músculos, y el debilitamiento y adelgazamiento de la piel. A esto 

le sigue un análisis a fondo de las regiones específicas del envejecimiento por tercios faciales (tercios superior, medio e 

inferior). Esta revisión puede ayudar a los médicos estéticos en la interpretación del proceso de envejecimiento y en la 

priorización y racionalización de las decisiones de tratamiento para establecer un equilibrio facial armonioso en pacientes 

más jóvenes o para restaurar el equilibrio perdido con la edad en pacientes mayores.
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Signs of facial aging, such as wrinkles and folds, poor skin 

tone and texture, and an imbalanced distribution of soft 

tissue, can have deleterious psychological, emotional, and 

social effects because facial aging alters self-perception 

and how individuals are seen by others.1-3 Signs of aging 

may affect interpersonal relationships by influencing per-

ceived character or personality traits3 or by contributing 

to erroneously projected emotions (eg, anger, tiredness, 

or sadness) that do not reflect the individual’s true feel-

ings.1,2,4 A youthful face, commonly defined as a blend of 

harmonious, symmetrical, and balanced features, is likely 

to convey more positive feelings. Therefore, successful 

treatment of facial aging that achieves attractive, natural-

looking results may have a substantial positive impact on 

an individual’s self-image and on how one is perceived by 

those with whom one has social interactions.1,3

Key features of primarily non-Asian youthful faces in-

clude large almond-shaped eyes, cheek fullness, a curvi-

linear profile, slightly protrusive and full lips, an adequately 

projecting chin, a defined jawline, and homogeneous 

skin tone.5 Senescence alters these features as bone re-

models, fat pads atrophy or reposition, and skin wrinkles 

and sags.6 Aging gracefully may be synonymous with re-

taining fullness of features, smooth facial contours, gradual 

transitions between facial areas, and proper proportions 

in 3 dimensions while showing only a modicum of lines, 

blemishes, hollows, and shadows.

Knowledge regarding the etiology of facial aging 

changes has developed considerably, advancing from a 

simple focus on gravity and skin laxity to an increasing un-

derstanding that aging is a complex, dynamic, integrated 

process involving all layers of the facial anatomy. Although 

the sequence of facial aging is similar regardless of gender 

or race/ethnicity, the extent and rate of change of facial 

characteristics differs between individuals.7,8 Rates of bone 

remodeling, photodamage, wrinkle development, and soft 

tissue redistribution vary between races and ethnicities, 

and people with skin of color may have distinct pigmenta-

tion concerns. However, age-related changes in skin tex-

ture, pigment, and bone structure affect all populations.9

Our goal with this evidence-based literature review is to 

provide a comprehensive overview of the latest data on the 

etiology and progression of facial aging by explaining the 

aging process from the “inside out,” that is, from the bone to 

the skin envelope. We begin with a general overview of the 

changes that occur within each of the main layers of the fa-

cial anatomy—bone, fat, muscle, and skin—then provide an 

in-depth analysis of specific aging regions by facial thirds 

(upper, middle, and lower thirds) that complements how aes-

thetic clinicians generally evaluate and treat the face.

FACIAL AGING BY LAYERS

Facial aging is a composite, interrelated, 3-dimensional 

process involving changes to the bone, soft tissue, and 

skin.6 While each anatomical layer undergoes an aging 

process of its own, dependency of the more superficial 

structures on deeper layers also exists. It is a complex, 

multifaceted process wherein a change in 1 layer often 

causes a cascade of changes to adjacent layers.

Bone

The facial bones are the framework for the attachment of 

overlying soft tissue, providing stability, structure, and defin-

ition. Support from this platform diminishes as the bones re-

cede and remodel with age, resulting in the recession and 

repositioning of the overlying soft tissue. This results in an 

inferior and medial repositioning of fat pads and muscles as 

they realign over the shifting bony foundation.10,11 Craniofacial 

skeletal remodeling occurs between adolescence and middle 

adulthood and beyond and includes the lengthening or rota-

tion of the mandible, with a subsequent increase in mandibular 

angle,10,12 notably the L to I  phenomenon in women, which 

eventually leads to changes in chin projection and jawline 

(Figure 1).2,13,14 Resorption of bone from the inferior portion of 

the mandible with aging and loss of dentition or dentoalveolar 

regression may result in an increase in the angle of the man-

dible and a decrease in the height of the chin.10,14,15 Between 

the 30s and 50s, the lower forehead may begin to flatten as 

the glabellar angle decreases; pyriform and maxillary reces-

sion causes the nasal tip to droop, with retraction of the colu-

mella and alar base widening.16 In the 30s, individuals also 

may begin to experience dentoaveolar regression10 and max-

illary retrusion, which contribute to flattening and hollowing in 

the cheeks, deepening of the nasolabial groove, and length-

ening of the cutaneous upper lip (ergotrid), with rolling in of 

the vermilion.17 Midface bone remodeling with aging causes 

an imbalance in the upper, middle, and lower thirds of the 

face, predominance of bony orbits in the midface reflecting 

a teardrop shape, enlargement of the pyriform aperture, and 

shortening of the upper jaw.17 Superomedial and inferolateral 

portions of the orbital bone also undergo resorption with age, 

manifesting in increased prominence of the medial brow, fat 

pad, and lid-cheek junction (Figure 2); thus, the eyes appear 

smaller and rounder (senile enophthalmos) with deeper tear 

troughs.4,10,18,19 From a right lateral view, these changes cause 

a clockwise rotation of the face relative to the cranial base; 

that is, the glabella, orbit, pyriform aperture, and maxilla ro-

tate inferiorly, causing flattening of facial angles.20,21 These 

bony changes are generally small (ie, millimeters).22 Despite 

the small magnitude of the bony changes occurring at the 

deepest level of the facial anatomy, the effects are often dra-

matic, as if through amplification of overlying structures.19

Fat

The fat compartments in the face (Figure  3) are broadly 

characterized as superficial or deep relative to the super-

ficial musculoaponeurotic system.23 Three superficial fat 
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compartments (Figure 3A) are located in the forehead—the 

central, middle temporal, and lateral-temporal cheek.24 The 

middle temporal compartments are on both sides of the 

central fat compartment, and the lateral-temporal cheek 

compartment of the forehead is continuous with the lateral-

temporal cheek and cervical fat.25 In the middle third of the 

face are the medial, middle, and lateral-temporal cheek 

superficial fat compartments and the nasolabial fat.25 Jowl 

fat makes up the superficial fat layer of the lower third of 

the face together with the mental and submental fat.26-28 

Jowl fat is medial to lateral-temporal cheek fat, lateral to 

nasolabial fat, medial to middle cheek fat, and superior 

to the mandible.29 The 3 superficial periorbital fat com-

partments comprise the superior, inferior, and lateral fat.25 

The fat lobules that make up the superficial fat pad com-

partments are small and distributed continuously in tight, 

uniform arrangement.30 Deep fat compartments (Figure 3B) 

include deep medial cheek fat, buccal fat, medial and lat-

eral suborbicularis oculi fat (SOOF), and retro-orbicularis 

oculi fat.11,23,31,32 These compartments comprise fat lobules 

that are larger and more loosely arranged and tend to occur 

in a more chaotic pattern.30 Deep fat is immobile because it 

is firmly anchored to the underlying bone and helps to pro-

vide contour, support of overlying fat compartments, and a 

gliding plane for muscle movement.11,23,33 The superficial fat 

compartments are more mobile and are subject to both the 

resting and dynamic tension of the mimetic muscles.11

Although in general it is believed  that deep fat at-

rophies and superficial fat tends to reposition or hyper-

trophy,23,35 fat atrophy has been commonly observed in 

the superficial fat compartments of the forehead and in the 

periorbital and perioral regions.36 Because facial fat is highly 

A B

C D

Figure 1. Progressive bony remodeling occurs with age in areas that resorb in a specific and predictable manner. The 
mandibular angle in females increases, as does the anterior projection of the chin. Images show this process in a young female 
(A) vs older (B) adult. Panel C shows the clinical presentation during young adulthood in this female patient at 22 years of age, 
whereas panel D reflects changes secondary to bony remodeling of the mandible with aging in the same patient at 70 years of 
age. Dashed lines represent areas of the chin and jawline visibly impacted by bony remodeling of the mandible. Patient images 
in panels A and B provided by Arthur Swift, MD. Patient images in panels C and D provided by B. Kent Remington, MD, owner of 
these original images, who has granted permission to publish them.



compartmentalized, these changes do not tend to occur as 

a confluent mass.37 Conventionally, it is thought that fat pad 

repositioning tends to occur in the periorbital, midface, and 

lower jaw area. Shifting occurs from bony remodeling as the 

fat pads move with the bony changes and from weakening 

of the supporting ligaments.38,39 As such, fat may reposi-

tion or shift within compartments from gravity,39 causing an 

inferomedial displacement of the overlying skin envelope. 

This movement tends to increase hollows in the cheeks and 

flatten angles of the face39 as well as contribute to hollowing 

of the temple.40 Fat redistribution and protrusion are mainly 

seen submentally in the jowl, lateral nasolabial fold, and lat-

eral labiomental crease.6,36

Muscle

Signs of senescence related to facial muscle aging re-

sult from repetitive muscle contraction and muscle tone 

changes. A typical occurrence in the aging process is that 

of repetitive muscle contraction resulting in the appearance 

A B

Figure 3. Fat compartments in the face are broadly characterized as superficial (A) or deep (B). Superficial fat compartments 
(A) are separated by fascia and septae that meet at adjacent compartments, where retaining ligaments reside, with each 
component found in varied amounts, proportions, and arrangements in different regions of the face.24,29,34 Deep fat 
compartments (B) comprise retro-orbicularis oculus fat, lateral and medial suborbicularis oculus fat, buccal fat, and deep medial 
cheek fat, which has medial and lateral parts.23,25,31,32 This previously unpublished, new illustration was created by Allergan 
Aesthetics, an AbbVie Company (Irvine, CA) who granted permission to publish it.

A B

Figure 2. Orbital bone resorption occurs mainly in the inferolateral and superomedial regions. Images depict the integrity 
of the medial cheek fat pad, periorbital bone, medial brow, and lid-cheek junction in a young adult (A) vs the age-related 
changes in an older adult (B), including exaggeration of the brow and tear troughs as well as smaller, rounder-looking eyes. 
This previously unpublished, new illustration was created by Allergan Aesthetics, an AbbVie Company (Irvine, CA) who granted 
permission to publish it.
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of superficial and deep dynamic wrinkles during anima-

tion.38 Facial mimetic muscles insert into the dermis, thus 

playing an important role in both the suspension and struc-

tural integrity of the soft tissue envelope, thereby affecting 

the volume and contour of the region.6,41-43 A recent con-

cept of “dynamic discord with aging” relates to the inter-

play between mimetic facial muscles and the overlying 

deteriorating skin envelope.44 Although muscles may 

weaken with age, their relative pull is greater on the less 

resistant tissues and dermis and can result in hyperdynamic 

expressions, creating caricatures that grimace rather than 

smile. Figure 4 illustrates dynamic discord in the perioral re-

gion. The orbicularis oris muscle overwhelms the perioral 

skin, resulting in puckered lips in the youthful face but re-

sembling tense, pursed lips with aging. 

Skin

Both intrinsic and extrinsic factors are crucial determinants 

of the appearance of aged skin. Intrinsic aging is due to the 

passage of time and affects individuals at variable rates.10,45,46 

The main extrinsic environmental influences affecting skin are 

cumulative sun exposure (photoaging) and smoking.46 In add-

ition, recent studies have shown how other environmental fac-

tors, such as air pollution (outdoor and indoor), are associated 

with skin aging.47,48 Intrinsically aged skin slowly develops fine 

wrinkles, with the occasional exaggerated expression lines; on 

the other hand, extrinsically aged skin tends to develop more 

coarse wrinkling.46 Both types of aging display hyperpigmen-

tation, but intrinsically aged skin develops an even distribution 

of pigmented spots, whereas extrinsically aged skin develops 

a more mottled complexion.46 Other characteristic signs of 

extrinsically aged skin include rough texture, dryness, tel-

angiectasia (“spider veins”), and yellowish discoloration.10,46,49 

Because most individuals incur some sun damage throughout 

their lives, the effects occurring from extrinsic aging are super-

imposed on those of intrinsic aging.50

The resilience of the skin resides primarily in the dermis, 

because this layer is composed of collagen that contributes 

to the bulk and strength of the skin, elastin that contributes 

to elasticity, and glycosaminoglycans that play a key role 

in skin hydration.45,46,51,52 In healthy, youthful skin, elastic 

microfibril bundles bound to an elastin core form a network 

in the extracellular matrix that allows skin to stretch and 

spring back when relaxed, giving it pliability.52 With intrinsic 

aging, the skin thins and weakens as the dermis atrophies 

from changes related to deterioration of these components. 

The rate of collagen breakdown increases, whereas the rate 

of collagen synthesis decreases. At 40 to 50 years of age, 

elastin biosynthesis begins to decline steeply, and elastin is 

lost through natural degradation.52 The skin loses elasticity 

as the elastic fiber network disintegrates,46 and water is lost 

as the hygroscopic glycosaminoglycans degrade.52 In ex-

trinsically aged skin, these same components of the dermis 

are affected but in slightly different ways and to a greater 

extent.50 In addition to the increased breakdown of col-

lagen and decreased collagen production,50 the collagen 

fibers in extrinsically aged skin become disorganized,50 

which further impairs the structural integrity of the dermis. 

Glycosaminoglycans increase as opposed to degrade, but 

they accumulate in disorganized aggregates and become 

unable to regulate hydration, causing the skin to appear 

leathery.10,45 The most profound effect of extrinsic facial 

aging occurs with elastin and is termed solar elastosis.38 The 

amount and thickness of abnormal, disordered elastic fibers 

increase initially38,50 and, with more damage, the elastic 

fiber network eventually starts to degrade.38 As noted 

above, these changes to the elastic fiber network result in 

a loss of tissue compliance and resilience,2 manifested as 

both static wrinkles and dynamic folds as the skin succumbs 

to the underlying pull of the mimetic muscles.6 At a molec-

ular level, increased expression of matrix metalloproteinase 

and upregulation of reactive oxygen species activity, driven 

primarily by ultraviolet radiation, degrade the dermal matrix 

over time.53 Other factors contributing to aging include pro-

gressive reduction in cell number and function, including in 

melanocytic and Langerhans cells, and decreases in hor-

mones that impact skin physiology.9

IN-DEPTH ANALYSIS BY FACIAL THIRDS

As aging progresses, the face undergoes a spectrum of 

changes resulting from deflation, deterioration, and des-

cent.6,37 The predominant appearance may be hollow 

Figure 4. Perioral dynamic discord is illustrated across the ages. With aging, the skin envelope deteriorates faster than the 
muscle strength, leading to the orbicularis oris overwhelming the perioral skin. Images provided by Steven Liew, MD.



or sunken (“sinkers”); alternatively, tissue droop and fat 

bulges may be predominant (“saggers”). However, most 

patients will present with a mixture of aging signs that re-

flect the underlying facial anatomy.

Upper Third: Forehead and Glabellar 
Area, Temporal Region, Eyebrow Position

In the forehead and glabellar area, the main signs of aging 

include wrinkle formation7,8 and the nasofrontal angle 

increase that flattens and decreases projection.16 This 

angle increase occurs as the orbital rim and nasion re-

cede.16 Increased craniofacial convexity typically occurs 

during the 50s or later.10 Wrinkle formation occurs from 

muscle contraction38 and may be compounded by fat 

loss.35 Transverse forehead wrinkles are due to contrac-

tion of the frontalis muscle, perpendicular to muscle excur-

sion, whereas more vertical wrinkles are related to “sleep 

crunch lines.” In a cross-sectional study, moderate or se-

vere forehead wrinkles were reported to have an earlier 

onset (at 18-29  years of age) in Caucasian and Hispanic 

men vs Asian or African American men (onset at 40 years 

and older).7 Moderate or severe glabellar lines had the 

earliest onset among Hispanic men (at 40  years of age 

and older).7 Glabellar creases and nasal root transverse 

lines are primarily caused by contraction of the corrugator 

supercilii and procerus muscles, respectively.

The temporal region undergoes age-related change in 

superficial fat pads, resulting in a decrease in bi-temporal 

width and a scalloped appearance.54,55 Clinicians often ob-

serve concave temples over a wide range of ages, and a 

magnetic resonance imaging study confirmed that the soft-

tissue thickness of the temporal region decreases on av-

erage 3.4 mm in depth throughout adulthood.54 Loss of fat 

occurring in this region can be dramatic; the temples have 

been reported to incur the greatest percentage of volume 

loss of the entire face.54 This was demonstrated using a 

facial averaging technique in more than 200 women ran-

ging in age from 20 to 91 years.56 A second magnetic res-

onance imaging study suggests that fat loss in the temple 

may be due to a shift in position of fat within the superfi-

cial temporal fat compartment rather than an overall loss of 

volume.40 As a whole, the superficial temporal fat compart-

ment increases in mean height and volume from youth to 

old age (Figure 5). However, the upper and middle thirds 

of the compartment thin with age while the lower third be-

comes progressively thicker.

Age-related changes to the eyebrow position vary consid-

erably, with some individuals experiencing brow ptosis and 

others exhibiting brow elevation.2,57 Recession of the supe-

rior orbital rim contributes to brow ptosis as the loss of bony 

support causes the eyebrows to drop below the receded 

rim.16 Decreased recruitment of the frontalis muscle (a brow 

elevator) may also occur, coupled with normal or increased 

tone of the orbicularis oculi muscles (brow depressors), 

resulting in a strong, downward force that contributes to 

sagging of the eyebrows.2,58 The lateral portion of the eye-

brows may sag disproportionately because the lateral edge 

of the frontalis muscle is medial to the temporal fusion line 

and, as such, does not have a direct point of insertion. This 

anatomical feature results in less support for the lateral eye-

brow. The lateral eyebrow also may sag from the downward 

force created from the descent of the preseptal and galeal 

Figure 5. Superficial temporal compartment: volume and size by age group. Mean height increases from 2.9 cm to 12.2 cm 
with increasing age, and mean volume increases by 35.5% from the youngest to the oldest group.40 This previously 
unpublished, new illustration was created by Allergan Aesthetics, an AbbVie Company (Irvine, CA) who granted permission to 
publish it.
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fat pads.58 A  decline in the height of the lateral eyebrow 

with age has been reported in both men and women, but 

with a consistently higher tail in women across ages.59 The 

drooping of the brows may be more pronounced in people 

of Latin American descent, with greater sagging of the tail.60 

Brow ptosis also may result from increased skin laxity or 

eyelid ptosis that pulls the brows downward.2 On the other 

hand, brow elevation may be attributed to a chronic over-

active frontalis muscle4 or unconscious contraction of the 

frontalis to elevate the brow to reduce visual obstruction 

from excess upper eyelid skin or ptotic lids, also contributing 

to forehead wrinkling.57

Middle Third: Periorbital Area, Nose, 
Midface, Nasolabial Folds

The earliest signs of facial aging are often visible in the 

periorbital area, with changes in skin color and appear-

ance.10,61 Opposing theories abound regarding the appear-

ance of “under-eye bags” as cause (loss of support) or effect 

(stretching of Lockwood’s ligament, resulting in a descent 

of the globe, pushing the intraorbital fat forward), but the 

eventual result is the same: the eyes appear smaller and 

rounder overall.4,38,62,63 A major change occurring in this 

area is bony recession of the orbital rim, causing the orbital 

aperture to increase in width and area.11,38 Specifically, the 

height of the superior orbital rim increases medially and 

the inferior orbital rim recedes laterally among females, 

whereas men experience recession of the entire inferior 

orbital rim.64 The appearance of the periorbital region is 

also highly dependent on fat pad volume. There is con-

sistent loss of fat of the superomedial orbit, nasojugal 

groove, and palpebral-malar junction, averaging 0.8 cc 

when comparing mothers and daughters with an average 

difference of 28 years.65 The descent of the lateral can-

thus with orbital remodeling leads to a loss of the youthful 

upslope medial to the lateral canthal tilt. This phenomenon 

is more predominant in African American women than in 

Caucasian women.66

Globe retrusion (ie, senile enophthalmos) causes the 

eye to appear to be deep-seated or sunken and narrows 

the palpebral fissure.62 Senile enophthalmos may occur 

from a variety of causes, including the position of the eye 

within the orbit shifting as the diameter of the orbital rim 

increases with age, orbital and periorbital fat atrophy, and 

stretching of the suspensory ligament of the eye.11,62 The 

globe itself does not change in size with age.

The spectrum of age-related changes of the upper and 

lower eyelids ranges from soft tissue sagginess to under-

eye bags to hollowness. The upper eyelids descend with 

age, causing elongation of the upper lid length, loss of 

alignment of the upper eyelid fold and upper lid margin, 

projection of the tarsal region, and increased visibility 

of the pretarsal region.2 This descent is most commonly 

caused by age-related levator dehiscence, which is when 

the tendon of the levator muscle of the eyelid loosens or 

detaches.2 It may also be caused by excessive eyelid skin 

from loss of elasticity and deflation of the upper eyelid 

subcutaneous tissue.2 With supraorbital fat loss, the upper 

eyelid arc changes, with its peak moving from medial to 

a more central location (the typical A-frame deformity) in 

Caucasians (Figure 6A).4,67 Asian individuals tend to show 

more of a pan-eyelid loss of upper lid volume (ie, sunken 

eyes) as an early sign of upper eyelid aging compared 

with Caucasians, owing to fuller upper eyelids and shorter 

bony orbits (Figure 6B).68,69

The lower eyelids also descend, leading to fat accumu-

lation and scleral show. Infraorbital fat herniates forward, 

as the inferior orbital rim recedes and inadequate skel-

etal support fails to maintain the attenuated soft tissues 

in their proper location.21,70 In addition, volume loss of the 

deep cheek fat compartments allows excess traction on 

the lower eyelid, leading to scleral show.20 Sagging of the 

lower eyelid especially occurs in men.71 The presence of 

A B

Figure 6. Typical A-frame deformity in this 49-year-old Caucasian female (A) and sunken eye appearance in this 45-year-old 
Asian male (B). Images in panels A and B provided by Arthur Swift, MD, and Steven Liew, MD, respectively.



infraorbital malar mounds or crescents complicates the 

aging periorbital picture and may result from a combina-

tion of SOOF prolapse and weakening in the orbital sup-

porting structures, causing insufficient pumping of fluid 

and resulting in lymphatic overload.72 These findings 

are contradicted by an analysis using a facial averaging 

technique showing that the lower eyelid rises with age.56 

In Caucasian individuals, lower lids lengthen with aging, 

whereas African American or Latino/Hispanic individuals 

experience lower lid fat herniation.73

Crow’s feet lines form in the lateral canthal area. These 

wrinkles mainly occur from repetitive contraction of the 

lateral orbicularis oculi muscles when smiling.4,74 The 

prominence of crow’s feet lines increases with fat loss 

and thinning of overlying skin.16,35 These wrinkles are 

often described as exhibiting a fan pattern extending an-

ywhere from the lower brow to the cheek (in full, lower, 

central, or upper fan patterns).74 In 1 study, strong associ-

ations were reported between age and progression of the 

fan pattern, with younger participants showing a central 

fan pattern and older participants exhibiting a full fan pat-

tern.74 Substantial difference between genders was also 

reported, with men predominately displaying a lower fan 

pattern.74 Heterogeneity in fan patterns may result from 

different functional patterns of facial muscle recruitment 

when smiling.74 Caucasian men report earlier and more 

severe crow’s feet lines occurring with aging than Asian, 

Hispanic, and, particularly, African American men.7

Eyelash changes include a reduction in length, thick-

ness, and darkness (eyelash hypotrichosis).75 Whereas 

age-related hair changes are well documented for scalp 

hair loss, less is known about eyelashes. It has been specu-

lated that age-related hair follicle changes will be similar, 

regardless of location.75 Therefore, as with scalp hair loss, 

aging may affect the density, volume, and pigmentation 

of eyelashes as the hair production cycle changes.75 With 

age, new hair growth is reduced as the proportion of hair 

follicles in the catagen phase (the latent growth period) 

increases while those in the anagen phase (the new hair 

growth period) decrease.76 In addition, the hair follicle may 

shrink, leading to a reduction in the diameter of the hair.76 

These 2 changes cause loss of hair density and volume. 

Age-related loss of hair color is caused by a reduction of 

melanocyte activity in the hair follicle.

The tear trough often refers to the hollow between the 

eye area and the upper medial cheek, extending to slightly 

below the orbital rim. It comprises the medial third of the 

nasojugal groove, where the orbicularis muscle is firmly 

anchored to the underlying bone. The lid-cheek junction 

comprises that portion of the nasojugal groove that ex-

tends below the orbital rim. Tear troughs become more 

visible with age, mainly from deflation of soft tissue, fat at-

rophy, and fat descent.39,77 The tear trough’s muscular and 

bony anatomy is then unmasked as the deep periorbital 

fat atrophies, in particular the SOOF.4,78 The tear trough 

appears concave and indented because the skin under 

the eye is thinner than the cheek skin.23,77 Moreover, tear 

trough severity increases with loss of midface volume in 

aging.79 Deflation of the deep medial cheek fat coupled 

with the attenuation of the zygomatic-cutaneous and 

orbitomalar retaining ligaments lead to loss of support 

and descent of the overlying nasolabial and superficial 

cheek fat.38 This fat descent pulls the skin downward and 

worsens the appearance of the tear trough.38 Tear trough 

severity with aging was shown to be significantly greater 

(P ≤ 0.035) for Caucasian vs African American, Asian, and 

Latino/Hispanic women and was significantly greater 

(P ≤ 0.005) for Caucasian vs African American men.79

Bulging of the superficial fat pads in the tear trough 

area (ie, the characteristic bags under the eyes) may result 

from displacement of the globe within the orbit pushing 

fat forward70 and/or retaining ligaments in the periorbital 

area weakening and no longer adequately supporting the 

soft tissue.80 Another theory suggests this may occur be-

cause infraorbital fat has a unique fatty acid composition 

prone to hypertrophy.70 A contrasting theory suggests that 

the position of fat in this area is relatively stable, and the 

illusion of descent is caused by the bulging of the superfi-

cial infraorbital fat that creates a shadow, exaggerating the 

indentation at the lid-cheek junction.77 Concomitantly, the 

pigmented lower eyelid skin thins and darkens, increasing 

the contrast in this area.77

Attenuation of the supportive structures of the nose 

may cause a droopy, more prominent tip and nasal length-

ening as an individual ages.2,81 The bony changes related 

to nasal tip ptosis include recession of the pyriform fossa 

that causes the alar base to be repositioned superiorly and 

upper maxillary resorption that results in a narrowing of the 

nasolabial angle.6 Tip ptosis is also caused by flattening 

of the lower lateral cartilages (alar cartilages) and weak-

ening of the interdomal ligaments and the fibrous attach-

ments separating these cartilages from the upper lateral 

cartilages.2 Additionally, an active depressor septi nasi 

muscle can accentuate drooping.82 Tip ptosis causes nasal 

lengthening and may give the illusion of a dorsal hump or 

supratip septal prominence.2,83 In some individuals, the tip 

may take on a fuller appearance as a result of increased 

density of sebaceous glands and thickening of the nasal 

cartilage, which is especially prominent in men.83 In others, 

the skin and subcutaneous tissues may thin, causing the 

cartilage and bone of the nose to become more visible and 

appear skeletonized.2 Increased nasal tip projection may 

be more pronounced in Caucasian men and women vs 

those of other races, such as Latinos/Hispanics and African 

Americans, who tend to have a broader nasal base.73

In the midface, the cheek loses projection as the ogee 

curve flattens, and the submalar region becomes increas-

ingly concave.55 The major bony changes that contribute 
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to this flattening include a decrease in maxillary angle and 

height, which is especially prominent in women, and re-

cession of the inferior rim of the orbit.21 Tooth loss and 

dentoalveolar regression in the lateral areas of the jaw-

bone further contribute to the increased concavity in the 

mid to lower cheek.10 However, the primary determinant 

of midface aging is deflation of the deep fat pads fol-

lowed by an inferior shift of the overlying superficial fat 

pads.33,38 In particular, as the deep medial and buccal fat 

pads deflate, the superficial medial cheek fat descends. 

In addition, deflation of the superficial lateral temporal fat 

pads contributes to lateral cheek atrophy.33 Attenuation 

of the retaining ligaments of the face, such as the 

orbicularis and zygomatic ligaments, and/or the superficial 

musculoaponeurotic system attachments also may con-

tribute to this fat descent.39 These changes to the midface 

fat pads cause the cheeks to have diminished projection 

and a drooping appearance.39 Because the deep fat of the 

midface is compartmentalized in a fashion similar to the 

overlying superficial fat, volume loss of the deep fat com-

partments leads to predictable changes in the midface, as 

seen from the surface of the skin.33 Race may significantly 

affect midface volume deficit; in 1 study, African American 

women and men had significantly greater midface volume 

than Caucasian individuals, regardless of age (P < 0.001).79

Nasolabial folds are formed during smiling as the le-

vator muscles of the lip contract, causing tissue expan-

sion pressure within the overlying superficial nasolabial fat 

pad.51 A  few theories attempt to explain why these folds 

become more prominent with age. The nasolabial fat pad 

(ie, the inferolateral section of what was previously termed 

the malar fat pad) may descend from loss of support as the 

maxilla and mandible bones recede11,19,30,35 and/or the lat-

eral deep medial cheek fat pad atrophies.39 This descent 

may be exacerbated from loss of support from weakening 

of the malar and orbital ligaments84 and stretching of the 

fascial septa within the nasolabial fat pad.85 Increasing se-

verity of nasolabial folds is also associated with midface 

volume loss,79 suggesting that nasolabial folds develop 

secondary to selective hypertrophy of the superior portion 

of the cheek fat pads.86 Caucasian women have shown 

significantly greater nasolabial fold severity than African 

American and Asian women (P  ≤  0.029), and Caucasian 

men have shown significantly greater nasolabial fold se-

verity than Asian men (P = 0.005).79

Lower Third: Perioral Region, 
Chin, Jawline

The perioral region loses definition, shape, and fullness as 

the lips flatten and retrude, the ergotrid lengthens, the ver-

milion border and Cupid’s bow become less pronounced, 

the Cupid’s peaks widen, and perioral wrinkles and 

folds form.2,51,87,88 Changes to the orbicularis oris muscle 

represent the most important factor affecting this area.88 In 

youth, this muscle has well-defined bundles and fascicles 

surrounded by a thin layer of connective tissue, but with 

age, the muscle thins and weakens and the connective 

tissue thickens. These changes cause the forward curve of 

the muscle to decrease,89 and as the shape of the muscle 

changes, structural support beneath the lips diminishes, 

causing lip retrusion and the lengthening and thinning 

of the vermilion border (loss of the upper lip pout).87,88,90 

Bony changes in the perioral region include a shrinkage of 

the mandible with an overall reduction in the bony bulk of 

the mandible and dentoalveolar regression,10 resulting in 

a change in the structural foundation of the mandible from 

an L shape to a thinner and more slanted I shape. This, to-

gether with maxillary retrusion, causes a dramatic shift of 

the overlying soft tissue.38 Some research suggests that 

atrophy and/or repositioning of the superficial and deep 

fat pads may also impact the signs of aging in the perioral 

area.49,84 For instance, atrophy of the suborbicularis fat 

diminishes the vermilion border, and atrophy of deep fat 

pads of the lip causes lip retrusion and flattening.11,33,91

The loss of support from changes to the underlying 

structures of the perioral region creates skin laxity, con-

tributing to the development of perioral lines and folds.51 

Vertical lip lines (called bar code lines or lipstick bleed lines) 

are wrinkles that develop in the skin perpendicular to the 

direction of contraction of the orbicularis oris muscle, radi-

ating superiorly from the vermilion border of the upper lip 

or inferiorly from the lower lip. These lines often develop in 

response to repetitive pursing of the lips and are most ev-

ident in smokers. Most vertical lip lines form perpendicular 

to the orbicularis oris muscle.51 In addition, contraction of 

the levator labii superioris and depressor septi nasi mus-

cles may create unsightly horizontal lines. Other prominent 

signs of aging in the perioral area include drooping of the 

oral commissures and formation of labiomandibular folds, 

also known as marionette lines.92 As the oral commissures 

droop into the chasms created by chin zone volume loss 

and the labiomandibular folds become more prominent 

with age, an individual may appear sad.4,51 Both of these 

age-related features are caused by hyperactivity of the 

depressor anguli oris and platysma.63 Labiomandibular 

folds may be exacerbated by the loss of cheek support 

as buccal fat comes to overlie the anterior border of the 

lower masseter34 and by an inferior pull from jowl fat.78 In 1 

study, African American men reported notably less severe 

perioral lines and lip fullness loss with aging than Asian, 

Caucasian, or Hispanic individuals.7

The chin zone is a 3-dimensional entity, having height, 

width, and projection. The major signs of chin aging in-

clude alterations in the shape and projection of the 

chin.6 Women tend to have decreased chin projection, 

as their mandibles rotate inferiorly and backwards to-

ward the skull, whereas men tend to have increased chin 



projection, as their mandibles undergo more forward ro-

tation.12 The chins of Asian and Latino/Hispanic individ-

uals may recede more compared with people of other 

races.73 The mandible predictably recedes on either side 

of the mentum, causing anterior mandibular grooves to 

form and contribute to the formation of the pre-jowl sulci 

(indentations on either side of the chin).93 Fat loss in this 

area may increase the prominence of pre-jowl sulci and 

may contribute to chin ptosis.84 Other changes in the chin 

area include a more prominent labiomental crease (a hor-

izontal groove below the lower lip and above the chin 

prominence) caused by repetitive action of the mentalis 

muscle, and the appearance of peau d’orange (dimpling 

rhytids on the chin) from visible dermal attachments of 

the corrugator-like mentalis muscle.51

The jawline loses definition as fat in the jowls becomes 

more prominent with age and the cervicomental angle, 

or the break point of the vertical portion of the neck and 

the transverse portion of the submandibular region, in-

creases.2 The main bony change contributing to a loss of 

jawline definition is mandible recession; specifically, there 

is a loss of mandibular volume and the formation of the 

anterior mandibular groove (bone resorption in the man-

dible inferior to the mental foramen).93 Skin laxity coupled 

with deflation of the superior and inferior jowl fat compart-

ments extending inferiorly from the nasolabial fold, and 

weakening of the mandibular septum holding these fat 

compartments in place, cause fat in the jowls to sag and 

become more pronounced.2,6 The upper border of the jowl 

is formed from the mandibular retaining ligament,80 which 

may cause skin indentations where it extends into the 

subcutaneous plane as it stretches to support the jowl fat 

compartments.80 Jowls tend to be a distinct feature of the 

aged Caucasian face, although people with skin of color 

may also experience this sign of aging.73 Downward pull 

from the contraction of the platysma may also contribute to 

loss of definition in the jawline, as the anterior border and 

dorsal boundary of the jowl are formed by the platysma-

mandibular retaining ligaments.6,26 Table  1 provides an 

overview of the major changes by decade of life.

Table 1. Major Manifestations of Aging by Decade of Life

Age (y) Changes

30s or earlier •  Forehead and glabellar lines appear2,7,8

•  Eyebrows may begin to descend2

•  Upper eyelid skin increases, and eyes appear 

smaller2

•  Fine lines around the lower eyelids and crow’s feet 

emerge7,8,10

•  Tear trough lines and infraorbital fat become more 

prominent6-8

•  Midface aging begins6,7

•  Nasolabial folds form2,7,8

•  Lip thinning begins10

•  Alterations in skin texture and pigmentation ap-

pear39

40s •  Forehead, glabellar, and crow’s feet lines deepen2

•  Eyebrows may continue to descend10

•  Upper eyelid skin increases in laxity and des-

cends2,10

•  Tear trough elongates and the inferior orbital rim  

becomes visible39

•  Midface loses projection, hollows, and appears to 

descend39

•  Nasolabial folds deepen39

•  Lips thin and perioral lines develop10

•  Oral commissures and marionette lines become no-

ticeable10

•  Chin begins to rotate/elongate10

•  Jawline loses definition2,10

50s •  Dynamic glabellar and forehead lines deepen and 

remain noticeable in repose2,10

•  Upper eyelid drooping increases10

•  Tear trough and lower eyelid scleral show 

worsens2,10,20

•  Nose begins to droop2

•  Midface structures noticeably descend2

•  If tooth loss occurs, the cheeks may appear hollow10

•  Nasolabial folds are increasingly prominent2,10

•  Lips thin out and perioral lines become more visible2

•  Jawline has diminished firmness and jowls may  

develop2,10

Age (y) Changes

60s and older •  Eyes appear small and round2

•  Nose elongates10

•  Jowls are increasingly prominent10

•  Skin thins, loses elasticity, and sags significantly2,10

•  All previously noted changes are exaggerated10

Table 1. Continued
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CONCLUSIONS

Facial aging is an intricate process involving interrelated 

changes to bone, muscle, fat, and skin. It is typified by de-

terioration of skin tone and texture, deflation due to loss of 

bone and fat, descent of soft tissues due to loss of muscle 

tone and skin elasticity, disproportion as hollowing and/or 

hypertrophy occur in different facial areas at different rates 

and chronological times, and dynamic discord, or loss of 

balance between interacting muscles. Too often, clinicians 

treat these signs of aging without a real understanding of 

their etiology. Recognizing the anatomical alterations that 

underlie the changing appearance of specific facial areas 

may enable clinicians to treat patients more precisely and 

effectively to achieve optimal outcomes. Although there 

are still unanswered questions and opposing theories in 

the literature regarding the effects of aging on specific fa-

cial areas, there is, nonetheless, strong scientific evidence 

for understanding how changes to underlying tissue alter 

the aging face. Knowledge of the etiology of facial aging 

should inform aesthetic treatment, enhancing clinicians’ 

ability to restore the harmonious facial balance that may 

be lost as their patients age.
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