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INTRODUCTION

Current literature suggests that the aging process
is occurring in all tissue structures of the face and
that a change in one area may greatly influence
the neighboring tissues, leading to a cascade of
secondary events. The central role of volume loss
and deflation in the aging face, rather than ptosis
alone, has been clearly illustrated by Lambros1 in
a longitudinal photographic analysis of more than
100 patients spanning an average period of
25 years. These studies have eloquently demon-
strated that volume loss in factmimics gravitational
descent.

The age-related changes in the eyelid and
eyebrow continuum, similar to other regions of
the face, should be thought of as a 3-dimensional
construct with deflation rather than ptosis being
the primary factor in the aging process. Esthetic
facial rejuvenation has traditionally focused on
surgical procedures, which are based on a para-
digm of removing and lifting “excess” tissues to

counteract gravitational changes. Open and endo-
scopic browlifting techniques, as well as “nonsur-
gical” eyebrow lift with chemodenervation, have
been widely used in clinical practice. Approaching
the aging face from the standpoint of volume loss
invokes an entirely different paradigm of rejuvena-
tion. Instead of simply excising and lifting the
tissues, the volume paradigm invokes the concept
of “filling” the face. The focus of this article, outlin-
ing current concepts in the aging brows and lids,
therefore focuses on this current “evolution” to
the 3-dimensional construct. Although we often
look for ideals, such as the perfect cheek, perfect
lip, or perfect brow position, there is likely no
singular esthetic that fits every individual face.
Thoughtful analysis of the underlying anatomy,
ethnicity, gender, and goals of each patient will
greatly enhance our ability to address site-
specific corrections to achieve optimal and
natural-looking results. For this reason, relevant
anatomy is reviewed in detail here.
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KEY POINTS

! Aging is a 3-dimensional process, with changes in multiple tissues contributing to the overall effect.

! Patients most commonly correlate aging changes with expressions of anger, sadness, and fatigue.

! The role of volume loss in the clinical changes observed in the aging face is becoming widely appre-
ciated. Mastery of volume replacement has become essential to the successful practice of esthetic
medicine.

! Lifting techniques alone, without addressing volume loss, can no longer adequately address the
aging process in the upper third of the face. In fact, this approach may actually exacerbate, rather
than ameliorate, the aging process.

! Rejuvenation of the eyelids and eyebrows requires an understanding of the interrelationships
between these and other facial structures to ensure optimal outcomes.

! Anatomy informs concepts, concepts inform technique, and technique determines outcomes.
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YOUTHFUL AND AGING BROWS AND LIDS

In youth, the 3-dimensional surface contours of the
face predominantly reflect light. Volume changes
over time result in broken reflections with inter-
vening shadows. This is beautifully illustrated in
Fig. 1, which shows 2 pictures of the same
woman, one from her high school years and the
other 37 years later.2 The profound global volume
loss in the older photograph is easy to appreciate.
The youthful oval face in the frontal view dramati-
cally flattens with age. The young eye appears
long and full, the bony orbit is not visible, the
skin is elastic and thick, most of the upper lid is
concealed by the full brow, with only a fewmillime-
ters of upper lid show. The upper lid sulcus lacks
a shadow, and the eye has an overall “almond”
configuration, with the lid margin, lid crease, and
eyebrow all parallel.
All of these characteristics are affected by aging

in predictable ways. In the older photograph, we
see brow deflation that does not result in signifi-
cant brow ptosis, but rather results in the brow
laying flat against the orbital rim. Shadows develop
below the brow and in the concave temple. As the
upper lid deflates, a fold of skin develops where
there was once fullness, and the shadow of the
upper lid sulcus emerges. With increasing age,
this fold of upper lid skin often droops and may
encroach on the lash line, completely effacing

any visibility of the upper lid (“hooding”). The eyelid
skin may also slip into the lid crease, revealing the
upper lid veiled in youth by the full brow. Often this
is initially most pronounced medially resulting in
the so-called “A-frame” deformity.
More than 20 years ago, Van den Bosch and

colleagues3 collected and analyzed data on
eyeball and eyelid position of 320 men and
women, equally divided into 10-year age cohorts
between the ages of 10 and 89 years, and found
that aging mainly affects the size of the horizontal
eyelid fissure, which lengthens by about 10%
between the ages of 12 and 25, and then shortens
by almost the same amount between middle age
and old age. Additional findings from their study
were a higher skin fold (meaning increased upper
lid show), and higher eyebrow position in both
sexes. Sagging of the lower eyelid was noted,
especially in men. These changes seen with aging
(an increased upper lid show, whichmakes the eye
look taller vertically, in combination with a hori-
zontal shortening) result in a perceived “rounding”
of the eye.
These changes are extremely well illustrated in

Fig. 2, taken from Lambros’ article on volumizing
the brows.4 The top pair of pictures of the same
woman at 21 and 64 years old demonstrate how
the eyes have an almost “almond”-shaped appear-
ance in youth and a more rounded configuration
with aging. In the middle row, a photograph of

Fig. 1. The concept of aging is shifting from 2-dimensional to 3-dimensional, as illustrated by these photographs.
(A) High school photograph exhibiting fullness and highlights. (B) The same person 37 years older. (From
Glasgold M, Lam SM, Glasgold R. Volumetric rejuvenation of the periorbital region. Facial Plast Surg 2010;26:3;
with permission.)
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a 45-year-old woman before and after blepharo-
plasty illustrates that conventional excisional tech-
niques involving removal of “excess” skin and fat
may actually exacerbate the hollowing of the orbit,
with the subsequent appearance of a rounder
shortened eye (ie, an older-appearing eye). Finally,
on the bottom row, we see an older woman with
rounded eyes. As the upper lid deflates, a fold of
skin develops where there once was fullness, and
the shadow of the upper lid sulcus emerges (espe-
cially on her right). Volumizing the upper brow with
local anesthesia in this patient results in a less-
rounded, more almond-shaped eye, resulting in
a more youthful-appearing periorbital area.

Aging of the upper third of the face, of course,
affects much more than esthetics. The eyes and
the periorbital structures convey a wide range of
expressions, representing a critical nonverbal
form of communication that is fundamental to all
of our social interactions. The basic expressions
of happiness, sadness, fear, anger, and surprise
appear to cross cultural lines and may be consid-
ered a universal means of nonverbal communica-
tion. Facial interpretation is in fact considered to
be among the most important acquisitions in our
development.5 Some forms of facial expressions,
such as anger (glabellar furrows), sadness (down-
ward angulation of the oral commissure), and

Fig. 2. (Upper) A typical pattern of upper lid aging. (A) View of a 21-year-old woman. Note that the young eye is
long and full, without much upper lid showing. The bony orbital rim is not visible. (B) The samewoman at 64 years
of age. The older eye is rounder, shorter, and more hollow. The orbital rim is visible. (Middle): (C) Pretreatment
view of a 45-year-old woman. (D) Posttreatment view 2 years after upper lid blepharoplasty. Although the eye is
more defined, it retains many characteristics seen with aging, as it is rounder, shorter, and more hollow. Also note
the superior orbital rim is visible. (Lower): (E) Pretreatment view of a 48-year-old woman. (F) Posttreatment view
a few minutes after an ice cube was applied, and local anesthetic was infiltrated and massaged into place to form
a new brow curve. Note that the patient’s eyes look more youthful. (Adapted from Lambros V. Volumizing the
brow with hyaluronic acid fillers. Aesthet Surg J 2009;29(3):174–9; with permission.)
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fatigue (tear trough deformity), may be mimicked
by the aging process. This generally leads to an
unintended and undesirable misinterpretation of
mood by others that is unwelcome to most all of
us as we age and is one of the most common pre-
senting complaints (Fig. 3).

In a study in 2008, Knoll and colleagues6 had
a set of images adjusted to only one variable
reviewed by subjects and graded for of each of 7
expressions/emotions as follows: “surprise,”
“anger,” “sadness,” “disgust,” “fear,” “happiness,”
and “tiredness.” They found statistically significant
values for tiredness were achieved by changes of
increasing and decreasing the pretarsal skin
crease (to simulate a long upper lid show or “hood-
ing” with no lid show) and by depressing the lateral
brow. Elevation of the medial brow elicited
a minimal increase for sadness. All of these
changesmay also be seenwith aging. Interestingly,
simulating the skin resection of an upper blepharo-
plasty resulted in an increase in the perception of
tiredness, perhaps indicating that skin excision
without regard to volume may exacerbate, rather
than ameliorate, the appearance of aging.

RELEVANT ANATOMY
Skin

Over the past decade, substantial progress has
been made toward understanding the underlying
mechanisms of the aging process. A major feature
of aged skin is fragmentation of the dermal
collagen matrix that leads to the loss of structural
integrity and impairment of fibroblast function.
Fragmentation results from actions of specific
enzymes (matrix metalloproteinases) observed in
both intrinsic and extrinsic aging. Fibroblasts that
produce and organize the collagen matrix cannot
attach to fragmented collagen and subsequently
collapse. Collapsed fibroblasts produce low levels
of collagen and high levels of collagen-degrading
enzymes. Once a critical amount of collagen has
been lost, this imbalance advances the aging
process in a self-perpetuating, never-ending dele-
terious cycle. This is well illustrated by the differ-
ence in skin elasticity seen on the driver’s side
and non–driver’s side window of the truck driver
pictured in Fig. 4. The production of new collagen
demonstrated by electron microscopy after the

Fig. 3. Brow changes seen with aging may also communicate an unintended feeling of sadness, fatigue, or anger.
(Courtesy of Rebecca Fitzgerald, MD.)
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injection of hyaluronic acid is felt likely to be attrib-
utable to a mechanical stretch effect, serving to
rebalance collagen production and degradation,
and thereby slowing its loss.7,8

Bone

Craniofacial bony remodeling is increasingly being
recognized as an important contributor to the
facial aging process. More than a decade ago,
Pessa and Chen9 studied 30 male skulls in 3 age
categories at the Smithsonian Institution and
found that although there was no change in width
or height of the orbit with increasing age, there was
curve distortion of the superomedial and inferolat-
eral orbit. They also noted that this change in
shape as well as size reflected a selective pattern
of resorption and renewal occurring with age.

Subsequently, drawing on the common obser-
vation that a change in the underlying bony
support from facial trauma could lead to changes
in the draping of the soft tissues of the face, Pes-
sa10 then hypothesized a corollary: it was logical
that changes in the bony orbit could also be asso-
ciated with changes in the overlying soft tissue.
Specifically, that the redraping of soft tissue over-
lying the remodeled bony orbit may contribute to
the development of a lateral suborbital tear trough
and increased scleral show (Figs. 5 and 6).
Multiple studies have now demonstrated these
craniofacial skeletal changes with age, most
notably the landmark study by Shaw and
Kahn.11–15

Soft Tissue (Muscle and Fat)

Muscle dynamics play a central role in the changes
seen in the aging forehead and brow.

Ellis and Masri studied 60 patients, age 20 to
74 years, who they split into 3 groups according
to the dominant animation pattern: brow lifters,
frowners, and squinters. They found that brow

ptosis was accentuated laterally in the squinters
and medially in the frowners, and that the brow
lifter group showed more uniform displacement
of the eyebrows.16 Animation patterns acquired
in childhood, therefore, may have a significant
effect on patterns of brow ptosis.

What happens to muscles with aging is likely
contingent on a number of variables. Traditional
thought holds that muscles become more lax
with time. Some researchers now believe the
muscles of facial animation may adjust to shifts
in underlying volume by adjusting (and increasing)
their resting tone. This may have clinical relevance
regarding the depth at which we choose to place
our fillers, as there may be some advantage to
deeper placement.17,18

The medial brow depressors are made up of the
centrally located procerus, surrounded laterally by
2 pairs of muscles: the corrugator supercilli and
the depressor supercilli. The procerus is often
a bifid muscle. It originates over the nasal dorsum,
inserts into the skin of the glabella, and contributes
to the horizontal lines over the nasal dorsum. The
corrugator supercilii is the largest of the depressor
muscles. It has both a transverse and a medial
head with an origin at the medial orbital bone
and an insertion on the underside of the frontalis
muscle over the midbrow. The corrugator pulls in
and down, contributing to the formation of the
vertical glabellar rhytides, commonly referred to
as “the elevens.” The depressor supercilii is a small
muscle relative to the other depressors and runs
almost vertically between the medial orbital bone
and the medial head of the brow (Fig. 7).

The orbicularis oculi muscle is a concentric
muscle originating at the medial orbital bone and
consists of 3 parts:

1. Pretarsal: starting at the lid margin
2. Preseptal: between the distal edge of the tarsal

plate and the orbital rim

Fig. 4. Intrinsic and extrinsic aging in the skin affects its ability to adjust well to underlying volume loss. This
patient looks older on his left side. He is a truck driver in the Mojave Desert and has more pronounced elastosis
on the left side, which faces the driver’s side window. (Courtesy of Rebecca Fitzgerald, MD.)

25Brow and Eyelid Aging











Fig. 5. Pessa’s hypothesis that skeletal aging results in curve distortion of the orbital aperture has now gained
support from numerous studies. These changes may have both cosmetic and functional consequences, as they
are accompanied by secondary changes in the position of the facial soft tissues. This is illustrated here in a photo-
graph of both a young and aged individual. (From Pessa JE, Chen Y. Curve analysis of the aging orbital aperture.
Plast Reconstr Surg 2002;109:751; with permission; and Pessa JE. An algorithm of facial aging: verification of
Lambros’s theory by three-dimensional stereolithography, with reference to the pathogenesis of midfacial aging,
scleral show, and the lateral suborbital trough deformity. Plast Reconstr Surg 2000;106(2):479–88; with permission.)

Fig. 6. (A) An almond-shaped palpebral fissure with a parallel lid margin, lid crease, and brow are seen in a youth-
ful eye. (B) Corresponding changes in the soft tissues accompany the underlying bony remodeling in an aging
eye. A linear example with similar changes in the same woman at ages 20 and 46. Note the distortion of the lower
lateral lid and the slight scleral show. (Courtesy of Rebecca Fitzgerald, MD.)

26



3. Preorbicularis: covering the bony orbit distal to
the rim

The medial portion of the orbicularis oculi is also
a depressor of the medial brow. The lateral orbicu-
laris oculi is a lateral brow depressor (which
contributes to the formation of crow’s feet).

The elevator of the brow is the frontalis muscle.
It is also most often found as a bifid muscle in
which the right and left halves do not usually
meet in the middle of the forehead (Fig. 8). Using
cadaveric dissections, Knize19 noted that the
lateral margin of frontalis muscle almost always
ends or becomes markedly attenuated along or
just lateral to the temporal fusion line of the skull
and its continuation as the superior temporal line.
Among cadaver specimens, the temporal line
was found to intersect the eyebrow at variable
points ranging from the middle third of the
eyebrow to just lateral to the eyebrow. The more
medially that the plane of the temporal line meets
the eyebrow, the less frontalis muscle resting
tone there is for suspensory support for the lateral
eyebrow. Among different patients, then, the
ability of the frontalis muscle to maintain lateral
eyebrow position may be variable. Additionally,
the presence of a lateral orbital retaining ligament
between the superficial temporal fascia and the
zygomaticofrontal suture fixes the lateral eyebrow,
preventing movement to a degree equivalent to
the medial brow. Additionally, Knize notes that
the preseptal fat pad and galea fat pad may facil-
itate gravitational descent of the unsupported
overlying lateral eyebrow (Fig. 9). The photos to

the right of the schematic were chosen to illustrate
how this may appear clinically. Details on medial
brow anatomy are outlined in the schematic seen
in Fig. 10 and cadaveric dissections of this region
are seen in Figs. 11 and 12.

Fig. 7. (A) The dotted area denotes the right procerus. Note the fascial insertion over the nasal bones. (B) The cut
edge of the orbicularis is dotted. The arrow shows a single-headed depressor supercilli that originates above the
medial canthal tendon to insert into the medial brow. The black circle shows an obliquely oriented lower corru-
gator. (From Zide BM, Jelks G. Surgical anatomy around the orbit. The system of zones. Philadelphia: Lippincott,
Williams and Wilkins; 2006. p. 67; with permission.)

Fig. 8. Muscles of the forehead and temporal fossa.
The characteristic appearance of the aged upper face
is produced by the combination of bony remodeling,
volume changes, and the action of the following
muscles: frontalis (FM), oblique head of the corrugator
supercilii (CSM-O), transverse head of the corrugator
supercilii (CSM-T), depressor supercilii (DSM), procerus
(PM), medial head of the orbicularis oculi (MOOM),
and the orbital portion of the orbicularis oculi
(OOOM). Also labeled are the superior temporal fusion
line of the skull (STL), themedial canthal tendon (MCT),
and the temporalis (TM) muscle. (From Knize D.
Anatomic concepts for brow lift procedures. Plast
Reconstr Surg 2009;124(6):2118–26; with permission.)
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Anatomy informs concepts, concepts inform
technique, and technique determines outcomes.
Treatment of the periorbital area, therefore, should
theoretically include not only neuromodulation of
the hyperdynamic muscles of the region but also
volumizing to account for changes in the skeletal
platform, as well as the fat pads seen with aging
of the brow/lid continuum.

Facial Topography

Over the past several years, Rohrich and Pes-
sa20–22 have performed numerous cadaveric
dissection studies revealing that the adipose
tissues of the face exist as distinct regions and
zones rather thanasoneconfluent soft tissuemass.
Boundary zones between these anatomic

regions can exist both superficial and deep to
fascia and muscle. Deep fat pads impart a specific

shape and contour to the overlying skin, and are
a primary determinant of anterior projection. This
can be easily appreciated in the cheek, brow,
and upper and lower eyelids. In their new text,
they present detailed dissections illustrating that
the surface of the face is a roadmap for the under-
lying anatomy and a few important points are re-
viewed here.23 The work of Pessa and Rohrich
reveals that deep vascular arcades and regional
differences in fat usually define topographic
“creases,” which are the indentations that occur
in between folds. As nerves run with the arteries,
creases indicate their position as well. “Wrinkles,”
on the other hand, may be predictors of the course
of superficial vessels but differences in adipose
tissue thickness are not typically seen.
These anatomic variations allow the practitioner

to more carefully plan filler injection techniques,
ie, fillers injected superficially directly beneath

Fig. 9. When the layers of the galea (G) completely envelop the galea fat pad (GFP) by re-fusing along the entire
superior orbital rim (OR), as shown above, lateral eyebrow position will be more stable during the aging process.
If envelopment of the galea fat pad is incomplete laterally, as shown below, lateral eyebrow ptosis would be
expected to appear earlier in the aging process as the fat pads slide down over the orbital rim. The photographs
to the right of the schematic were chosen to illustrate how this may appear clinically. (Courtesy of Knize D. An
anatomically based study of the mechanism of eyebrow ptosis. Plast Reconstr Surg 1996;97:1321–33, with permis-
sion; and Rebecca Fitzgerald, MD.)
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true creases should not be associated with
a significant complication rate (as is seen in clin-
ical practice), whereas superficial injections under
wrinkles, on the other hand, may be more prone
to inadvertent injury. Most importantly, this
anatomic finding indicates that deeper injections
into creases run the risk of injuring the regional
blood supply.

Orbital Ligaments

Understanding the underlying ligamental struc-
tures of the periorbital region is crucial. The orbi-
cularis retaining ligament (ORL) plays a key role
in the topographic anatomy of the upper lids and
eyebrows. It is a membrane that is created when
the fascia beneath the orbicularis oculi muscle
inserts into the periosteum of the supraorbital
rim. It acts to tether the orbicularis oculi muscle
and provides a point of stability. The ORL is the
boundary between the forehead and the upper
eyelid and extends onto the zygomatic arch as
the lateral orbital thickening. The ORL inserts
2 to 3 mm above the inferior edge of the supraor-
bital rim and this point is of extreme clinical impor-
tance. Any injection performed below this
insertion point places material into the upper
eyelid, rendering the levator muscle and fat
vulnerable to injury. This complication is avoidable
if one palpates the supraorbital rim and always
injects 2 to 3 mm above its inferior edge where
the ORL inserts.

It should be emphasized that the ORL seal at
the boundary between forehead and upper eyelid
is imperfect where vessels and nerves traverse
anatomic compartments. For example, if an
injection is placed directly adjacent to the supra-
orbital foramen, product can migrate along the
supraorbital artery and nerve into the upper
eyelid. This is one suspected mechanism of
eyelid ptosis that can occur as a result of chemo-
denervation of the levator palpebrae muscle
when an extraorbital injection of a neuromodulat-
er is performed.

Finally, we know that periorbital injections are
most safely performed with small volumes and
low pressure to decrease the risk of retrograde
injection into the ophthalmic artery system. As
discussed earlier, creases may serve as land-
marks of where to avoid deep injections around
the eyelid. They also serve as a warning that
complications may arise from failure to recog-
nize the imperfect seal between anatomic
boundaries.

The aging anatomic changes in all of the previ-
ously mentioned structures are illustrated in
Fig. 13.

Fig. 10. Over the calvaria, the galea aponeurotica
(GA) lies on the subgalea fascia plane (Sub G), which
separates the galea aponeurotica from periosteum
(P). As the galea aponeurotica approaches the upper
forehead, it splits into the superficial galea plane
(SG) and the deep galea plane (DG) to envelop the
frontalis muscle (FM). The deep galea plane splits
again to envelop the galea fat pad (GFP), which at
the level indicated in this illustration, contains the
transverse head of the corrugator supercilii muscle
(CSM-T). Over the lower forehead, the deep galea
plane splits a third time to form the glide plane space
(GPS), a space deep to the corrugator supercilii muscle
that contains only loose areolar tissue. Under the GPS
“floor,” the subgalea fascia plane, which separated
the deep galea plane from periosteum over the upper
forehead, is obliterated. The floor of the glide plane
space is the deepest layer of the deep galea plane
fused with periosteum (PDG) and is fixed to the
underlying frontal bone. The multiple layers of the
deep galea plane rejoin and fuse to the orbital rim
(OR) before they enter the orbit to form the suborbi-
cularis oculi muscle fascia (SOF) and the septum orbi-
tale (SO).The preseptal fat pad (PS) lies superficial to
the septum orbitale, whereas the preaponeurotic fat
pad (PA) lies deep to it. The superficial galea plane
that covers the surface of the frontalis muscle
continues over the surface of the orbicularis oculi
muscle (OOM). (Adapted from Knize D. The forehead
and temporal fossa: anatomy and technique. Philadel-
phia: Williams & Wilkins; 2001. p. 46; with permission;
and Knize D. The importance of the retaining liga-
mentous attachments of the forehead for selective
eyebrow shaping and forehead rejuvenation. Plast Re-
constr Surg 2007;119(3):1119–20; with permission.)
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Fig. 11. Forehead anatomy. (Left) Cadaver specimenwith left forehead skin and subcutaneous tissue removed. The
frontalis muscle (FM) is enveloped by galea aponeurotica (GA). The glistening surface of the left frontalis muscle
shown here is the thin superficial galea plane. The lateral margin of the frontalis muscle falls over the zone of fixa-
tion (slanted lines) just medial to the temporal fusion line of the skull and its continuation as the superior temporal
line. The orbicularis oculi muscle (OM) overlaps the lower frontalis muscle. Zone A (A) and zone B (B) of the fore-
head are indicated. (Right) The frontalismuscle has been transected and its inferior half elevatedoff the underlying
deep galea plane (DG). Frontalis muscle along with orbicularis oculi muscle is reflected over the orbital area to
expose the lateral end of the corrugator supercilii muscle (CSM). Corrugator superciliimuscle,which passes through
the galea fat pad (GF),was transected at the level of entrance into the plane of frontalismuscle andorbicularis oculi
muscle. Galea fat pad is enveloped by deep galea plane, seen as a glistening film over the fat pad. The galea fat pad
essentially covers zone B. (Bottom) The deep galea plane is shown raised off the periosteum (P) and reflected down
to the level (dotted line) belowwhich the deepest layer of deep galea plane and periosteum are fused and fixed to
frontal bone over zone B. Deep to the galea fat pad is the subgalea fat pad glide plane (GP) space. The floor of the
glide plane space is lined with smooth connective tissue, the deepest layer of the deep galea plane. Note the deep
division of the supraorbital nerve (asterisk) running between the floor and the underlying periosteum. The roof of
this space is the layer of deep galea plane that lines the undersurface of galea fat pad. Corrugator supercilii muscle
rests on themedial roof of this space as corrugator supercilii muscle passes through thegalea fat paden route to the
dermis. (From Knize D. An anatomically based study of the mechanism of eyebrow ptosis. Plast Reconstr Surg
1996;97:1321–33; with permission.)
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EVALUATION OF BROW AND EYELIDS

Eyebrow position and shape determine not only
the overall esthetic look of the face, but also serve
as a key factor in facial recognition. Sadro and
colleagues24 performed a study that removed
various key facial features of well-known historical
figures and asked observers to identify the figures.
They found a significantly greater decrement in
facial recognition with the absence of eyebrows

as compared with absence of eyes (Fig. 14). As
a result, to obtain “natural” brow rejuvenation
results, it is important to avoid significant and
dramatic changes to the region.

Brow Shape and Position

The definition of one ideal brow shape that can be
used as a standard to predict and measure all
outcomes has been elusive and perhaps counter-
productive in obtaining optimal results. This may
be, in part, because there is no one ideal brow
shape. The traditional description by Westmore25

in 1974 described characteristics of the ideal
eyebrow as an arch where the brow apex termi-
nates above the lateral limbus of the iris, with the
medial and lateral ends of the brow at the same
horizontal level. Brow shape and position have
since been variably described in a number of
ways, using various landmarks, and with differing
esthetics over the past 30 years. Multiple studies
reveal that descriptions of an “ideal brow” have
varied, contingent on many factors, including the
age of the subject or the observer, as well as
race, gender, and even the shape of the face that
the brow sits on.25–33

Studies have looked at the preferences of
plastic surgeons, cosmetologists, lay public, and
even the patients themselves. In their analysis of
eyebrow shape and position of attractive models
from popular fashion magazines, Gunter and An-
trobus34 found that although there were individual
variations, the brows usually started low medially
and were often flat as they ascended slightly to
the midpupil. Freund and Nolan35 tested the

Fig. 12. Periorbital fat pads. Cadaveric photography
showing how the septum orbitale (grasped by
forceps) separates preaponeurotic fat pad (PA) from
preseptal fat pad (PS). Deep to orbicularis oculi muscle
(OM), the inferior edge of the lateral galea fat pad
(GF) has been exposed by removing some of its over-
lying layer of the deep galea plane (DG). In this spec-
imen, the preseptal fat pad and the galea fat pad
were separated by the deep galeal fascial plane
(DG). (From Knize D. An anatomically based study of
the mechanism of eyebrow ptosis. Plast Reconstr
Surg 1996;97:1321–33; with permission.)

Fig. 13. Periorbital features are intimately related. The eyelids and eyebrows cannot be evaluated individually. The
changes in skin elasticity, fat volume, restingmuscle contraction, and progressive distortion of the orbital aperture,
which affects the position of the overlying soft tissues, is well illustrated in this photograph of a younger and older
African American man. Note the increased frontalis muscle action, even in relaxation, in the older subject on the
right compared with the younger subject on the left. (From Price KM, Gupta PK, Woodward JA, et al. Eyebrow and
eyelid dimensions: an anthropometric analysis of African Americans and Caucasians. Plast Reconstr Surg
2009;124:615–23; with permission.)
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opinions of 11 cosmetic surgeons and 9 cosmetol-
ogists with computer graphics to isolate changes
in brow shape or position as the only variables of
appearance. They concluded that the medial
brow should be located at or below the supraor-
bital rim, not above it, and that the brow should
be shaped with its highest point located lateral to
the pupil (“apex lateral slant”).
Schreiber and colleagues36 surveyed 100

randomly selected lay people who were asked to
rank 27 photographs and found that most people
preferred placement of the eyebrow in a lower
position, including the arch, than had previously
thought to be ideal by the classic “Westmore”
ideals (Fig. 15).

Most recently, when Sclafani and Jung37

had patients (n 5 30) position their own “ideal”
brow (photographs were taken of subjects in
5 poses: eyes open and eyes closed, maximum
brow elevation and brow contraction, and brow
positioned optimally by the subject), they found
that most patients preferred brows with a shapely
but comparatively unelevated brow. Most women
in this study desired the medial brow head at or
below the orbital rim.

Variance in Measurement Techniques for
Brow Position

Unfortunately, data regarding brow position in
women at different ages all use different land-
marks and techniques for measurement,
precluding direct comparison. Additionally, tech-
niques used in the measurement of eyebrow
height have often been based on the relationship
of the eyebrow to structures that tend to vary
with age (eg, eyelid margin or crease position) or
are difficult to accurately measure because of
landmark ambiguity (ie, central pupil to eyebrow
height). Cole and colleagues38 provide a detailed
review of many previous studies and describe
a new technique measuring eyebrow position
form the inferior corneal limbus in an effort to
provide an easily reproducible standard.
More recently, Pham and colleagues39 exam-

ined the position of the deep temporal fusion line
to determine whether it can act as a more accurate
and functional landmark than prior anatomic land-
marks for the eyebrow peak position.
Several articles in the literatureconclude thatbrow

lifts produce eyebrows with shape and position that
are not esthetically pleasing, citing overelevation,
hollowing, and sometimes a look of “perpetual

Fig. 14. Simulation of an experiment assessing the contribution of eyebrows to facial recognition: original
images of President Richard Nixon along with modified versions lacking either eyebrows or eyes. (Courtesy of
Pawan Sinha, PhD, Cambridge, MA; with permission.)

Fig. 15. Schreiber and colleagues’ rendition of West-
more’s classic illustration of periorbital esthetic ideals
with the following changes: first, the overall position
of the eyebrow is lower; second, the arch is more
lateral in relation to its position over the lateral
limbus; and third, the lateral eyebrow is higher than
the medial eyebrow. The second and third changes
have been previously described. (From Schreiber JE,
Singh NK, Klatsky SA. Beauty lies in the eyebrow of
the beholder: a public survey of eyebrow aesthetics.
Aesthet Surg J 2005;25:348–52; with permission.)
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Fig. 16. Brow shape changes with aging were studied in 2 age cohorts by Matros and Garcia. They published this
photograph to illustrate the typical results seen for patients from the 20-year-old to 30-year-old (left) and
50-year-old to 60-year-old (right) cohorts. They note that younger patients have a medial brow that is low,
with an apex lateral configuration. Older patients have an elevated medial and middle brow, which contributes
to a flattened appearance. Measurements to the top of the brow margin are shown for each point measured.
Although this particular study was not designed to evaluate inflation or projection of the brow, this photograph
does beautifully illustrate the striking differences in 3-dimensional contour between the youthful and aging
brow. (From Matros E, Garcia JA. Change in eyebrow position and shape with ageing. Plast Reconstr Surg
2009;124:1296–301; with permission.)

Fig. 17. (A) Chemodenervation with pleasing result in volumized male orbit. Lateral frontalis treated as well to
prevent “spocking.” (B) Chemodenervation with suboptimal result in “deflated” female orbit lifts brows and skin
unmasking skeletonization of the orbital rim. (Courtesy of Rebecca Fitzgerald, MD.)
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surprise.” This is substantiated by the fact that some
patients undergo brow lift reversal surgery.40

Whether or not this discrepancy is technical or
conceptual is not yet clear. There are technical
and perceptual complexities that are still being un-
raveled. Lambros41 has commented that the best
person for a brow lift is one with no eyebrows at
all, as you can then lift enough to uncrumple
redundant skin from the orbit and subsequently
paint the brows where you want them.

Analysis of the Aging Brow

Patient selection and the particular surgical goal
(raising the brow versus smoothing orbital skin)
undoubtedly play a role. Some feel the confusion
arises from lack of definitive studies showing
what actually happens to our brow position as
we age. Although traditional thinking is that aging
brows fall, 1 old and 2 new studies cite that brows
actually elevate with age. Matros and colleagues42

recently studied 70 women from 2 age groups (20–
30-year-olds and 50–60-year-olds) and found that,
contrary to popular principles of forehead aging,
the lateral brow position was similar in both
groups, whereas the medial and midbrow were
more elevated in the older group. The findings
suggest why medial and midbrow elevation may
result in esthetically unpleasing results for
patients.42

They42 suggest 2 different mechanisms that
might explain this phenomenon:

1. First, the elevation may be attributable to
a hyperactive frontalis muscle compensating
for visual field obstruction secondary to upper
lid dermatochalasia.

2. Second, the frontalis may be contracting to
compensate for subclinical age-related lid
ptosis. They note that the fact that patients
with unilateral lid ptosis chronically raise the
brow on the affected side gives support for
this theory.

These authors42 also note that most of the
scientific literature on eyebrow height documents
only postsurgical change and found only 2 reports
describing changes in female brow height through
time. The first was from the aforementioned study
by Van den Bosch and colleagues,3 who, using
a fixed measurement at a single point above the
pupil, found that the midbrow elevates with
advancing age in a large cohort of men and
women.
In the second study, Lambros1 evaluated aging

of the brow by comparing longitudinal photo-
graphs of individuals spanning 10 to 50 years.
Using digital animation, he observed that brows

descended in 29% of patients, remained stable
in 30%, and elevated in the remaining patients.
Patil and colleagues43 recently used method-

ology similar to Matros and colleagues42 to study
brow position with aging in Indian women
(20–30-year-olds and 50–60-year-olds, n 5 160)
and found similar results (that brows elevate with
age).
Most would agree that overelevation of the

brows creates a surprised look. If the previously
mentioned studies are correct, this indicates that
a brow lift in the wrong patient may exacerbate,
rather than ameliorate, an aged appearance (as
can be seen with an upper blepharoplasty in
a hollow orbit as discussed earlier). Careful patient
selection then is paramount, as with all
procedures.

VOLUME AND CONTOUR OF EYELID

The 3-dimensional appearance of the eyelid is
determined by bony support, as well as the soft
tissues that fill the upper eyelid space, including
eyebrow fat, subcutaneous fat, orbital fat, skin,
and orbicularis muscle. Upper eyelid volume

Fig. 18. (Above) Demonstration of measurement of
brow fat span (BFS), tarsal platform show (TPS), and
margin reflex distance (MRD1) on standardized photo-
graphs (corneal diameter set at 11.5 mm for scale).
(Below) In the same patient, following left ptosis
surgery and bilateral asymmetric blepharoplasty, TPS
symmetry has improved and BFS has shortened.
(From Goldberg RA, Lew H. Cosmetic outcome of
posterior approach ptosis surgery (an American
Ophthalmologic Society thesis). Trans Am Ophthalmol
Soc 2011;109:157–67; with permission.)
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deficiency can be categorized into 4 types as
described by Morley and Goldberg44: (I) medial
A-shaped hollow, (II) generalized hollow, (III) post-
blepharoplasty global volume loss, and (IV) upper

eyelid hooding with sub-brow volume deflation.44

Reinflation (and subsequent projection) of the
brow and upper lid restores a flat and shadowed
surface back into a reflective one. It effaces the

Fig. 19. Photographs illustrating the concept of the upper eyelid ratio and its alteration with age and hyaluronic
acid filler treatment (<0.5 mL/eye). (A) A youthful upper eyelid (25 years old) showing measurement of the upper
eyelid ratio; (i) pretarsal show and (ii) preseptal show. (B) The same eyelid as shown in Fig. 19A showing a lateral
ratio of 1.0:3.0 and a medial ratio of 1.0:1.5. (C) Upper eyelid of a 45-year-old with a lateral ratio of 1:2 and
a medial ratio of 1:1. (D) The same upper eyelid as in Fig. 19C immediately posttreatment showing a lateral ratio
of 1.0:3.0 and a medial ratio of 1.0:1.5. (E) Upper eyelid of a 38-year-old with an overall upper eyelid ratio of
1.0:0.7. (F) The same eyelid as in Fig. 19E at 4 months posttreatment showing an overall ratio of 1.0:1.5. (G) A
postblepharoplasty upper eyelid with a lateral ratio of 1.0:1.0 and a medial ratio of 1.0:0.5. (H) The same eyelid
as in Fig. 19G at 4 months posttreatment showing a lateral ratio of 1.0:1.5 and a medial ratio of 1.0:2.0. (From
Morley AM, Taban M, Malhotra R, et al. Use of hyaluronic acid gel for upper eyelid filling and contouring. Oph-
thal Plast Reconstr Surg 2009;25(6):443; with permission.)
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shadowed sulcus, whereas the full brow conceals
most of the upper lid. Fig. 16 is used in Matros and
Garcia’s article42 to describe 2-dimensional brow
measurements, but also illustrates the striking
differences in 3-dimensional contour between the
youthful and aged periorbital region.
Volume restoration to the region has been

recognized and addressed with fat augmentation
for several years.2 Using “off-the-shelf” fillers in
this area is a more contemporary concept.44,45

Although volumizing the eyebrows is capable of
improving skin redundancy caused by deflation of
the brow fat, it should not be thought of as
a primary tool for brow elevation, as it may lead
to an unnatural look if overdone.
The advantages of hyaluronic acid fillers include

the following:

! Improved predictability and control
! Reversibility

The use of blunt-tipped cannulas may decrease
risk of bruising or vascular compromise. The afore-
mentioned study by Morley and colleagues44

demonstrated that patients who were Type I to III
volume deficient were amenable to nonsurgical
rejuvenation. Patients who were Type IV, with
pronounced skin redundancy and hooding, were
the only patients in the study who stated disap-
pointment with their nonsurgical results. Additional
modest lift is possible nonsurgically with chemo-
denervation, ablative or nonablative laser resurfac-
ing, and energy-based skin-tightening devices
(radiofrequency and ultrasound).
Periorbital features, of course, are intimately

related. Theeyelids cannotbeevaluatedwithout ad-
dressing the eyebrows and vice versa. For example,
lifting a full brow with chemodenervation gives
a pleasing result, whereas lifting an empty brow,

whether surgically or nonsurgically, may simply
reveal a skeletonized-appearing orbit (Fig. 17).

Tarsal Plate Show and Brow Fat Span

The concept of tarsal plate show (TPS) and brow
fat span (BFS), as described by Goldberg and
Lew,46 is useful in better understanding the upper
eyelid–brow relationship.
TPS is measured as the distance between the

eyelid margin and the fold of skin over the eyelid
crease. BFS is calculated as the distance from
the skin fold to the top of the eyebrow hairs. In
a study to better elucidate the posterior approach
for lash ptosis repair, Goldberg and Lew46 noted
that margin reflex distance (MRD1; the distance
from the light reflex at the center of the pupil to
the upper lid margin) failed to adequately take
into account several aspects of the surgical
results. They therefore added TPS and BFS
measurements to better characterize the 3-dimen-
sional relationships in patients with ptosis (Fig. 18).
In a follow-up study, the investigators also found

that the concept of a TPS-to-BFS (TPS:BFS) ratio
was useful for upper eyelid esthetic analysis. They
used this ratio to better assess the use of fillers for
patients with upper lid volume atrophy (Fig. 19).44

As noted, the youthful eye is long and full, with
a parallel lid margin and crease. Youthful eyelids
in female patients have a TPS:BFS ratio of
1.0:1.5 in the medial brow and 1.0:3.0 in the lateral
brow as it arches upward at the lateral limbus and
canthus. In male patients, the ratio is more
constant. The aging process changes the relation-
ship depending on the type of volume loss and
dermatochalasia. Fig. 20 illustrates several before
and after photographs of patients with mild to
moderate upper eyelid volume loss. The TPS:BFS

Fig. 19. (continued)
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Fig. 20. (A) Patient with a prior history of blepharoplasty and browlift with Type III global volume loss. Before
(left) and 2 months after (right) treatment with 1 mL hyaluronic acid gel per side using 27g blunt tipped micro-
cannula. (B) Patient with Type I A-frame deformity. Before (left) and 2 months after (right) treatment with 0.5 mL
hyaluronic acid gel per side using 27g blunt tipped microcannula. (C) Patient with Type I A-frame deformity.
Before (left) and 2 months after (right) treatment with 0.25 mL hyaluronic acid gel per side using 27g blunt tip-
ped microcannula. (D) Patient with Type I A-frame deformity and hooding of left lid before (left) and 3 months
after (right) glabellar neurotoxin and 0.5 mL hyaluronic acid gel per side using 27g blunt tipped microcannula.
Note that the lid margin, lid crease, and the brow are more parallel in all patients after treatment. The ratio of
TPS:BFS has improved (<1) in A–C, and the lateral hooding has lifted in D. In A, C, and D, the eyes all appear
slightly elongated (less rounded) after treatment. (Courtesy of Rebecca Fitzgerald, MD.)
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ratio was used in treating the patients with hyalur-
onic acid gels delivered via blunt-tip microcannu-
las. Less than 0.5 mL per eye of hyaluronic acid
was used in each of these patients.
Goldberg furthermore asserts that the symmetry

of TPS may be more important than symmetry of
MRD1 in the perception of facial appearance
(Robert Goldberg, MD, and colleagues, oral
presentation, American Society of Ophthalmic
Plastic and Reconstructive Surgery Annual Scien-
tific Meeting, Chicago, IL, October 13, 2010,
unpublished data) (Fig. 21).

Structures Adjacent to the Eye

Of course, all adjacent structures in the upper third
of the face (such as the forehead and temple)
greatly affect the esthetics of the eyelids and
brows (Figs. 22–25). An empty forehead may
mimic brow ptosis. Temporal atrophy “clips off”
the lateral tail of the brow in frontal view. More
detailed descriptions of these areas, as well as

technical details of treatment, are covered else-
where in this publication. Fig. 26 is included to
illustrate an illusion of “periorbital rejuvenation”
done by simply filling in the brow with a ballpoint
pen. Note that the fuller brow camouflages the
early shadowing at the lid sulcus resulting from
deflation.

VASCULAR COMPLICATIONS WITH
INJECTABLE FILLERS

Vascular compromise is the most serious compli-
cation of injectable fillers. A recent review by Laz-
zeri and colleagues47 examined all previously
published cases of central retinal artery occlusion.
They reported a total of 37 cases; half were
secondary to fat augmentation and the rest attrib-
uted to filler substances. The investigators noted
that both the internal and external carotid artery
share anastomoses that lead to the central retinal
artery. It was hypothesized that high-pressure
injections force product forward that may then

Fig. 21. These before and after pictures demonstrate how asymmetry of TPS can be improved with neuromodula-
tion and fillers. (A) Patient with TPS asymmetry (left) treated with 0.5 mL hyaluronic acid gel with 27g blunt tipped
microcannula to right medial brow fat pad resulting in elevation of right brow and improvement of TPS symmetry
(right). (B) Patient before (left) and after (right) 2 units onabotulinum toxin type A to left lid margin to correct lid
ptosis resulting in lifting of the eyelid. This approach results in relaxation of compensatory brow elevation equal-
izing TPS. Treatment performed by Robert Goldberg, MD. (Courtesy of Rebecca Fitzgerald, MD.)
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Fig. 24. The underlying contour of the orbital rim
must be appreciated in conjunction with the soft
tissue coverage to create a natural esthetic outcome
in the periorbital region. (A) Young woman with peri-
orbital volume deficit, hooding of upper lids, and
temple atrophy revealing a prominent lateral orbital
rim (pretreatment 2009). (B) Three months status
post 2 monthly sessions of poly-L-lactic acid (1 vial/
session) to lateral zygomatic arch, temples, and supra-
orbital rim; (C) 2.5 years posttreatment (no further
treatment). (Courtesy of Rebecca Fitzgerald, MD.)

Fig. 23. Treatment of the galeal forehead fat pad
with hyaluronic acid (1 mL/side with 27g blunt tipped
microcannula) recontours the convexity of the fore-
head, projects the brow and lifts the upper lid in
this young male patient. (Courtesy of Rebecca Fitzger-
ald, MD.)

Fig. 22. This Asian woman was treated with glabellar neurotoxin (25 units), poly-L-lactic acid in the temples and
supraorbital rim, (3mL/session/temple; 3 sessions, 9-mL dilution) and hyaluronic acid gel (1mL/sidewith a 27g blunt
tipped microcannula) in the galeal fat pads of the forehead and brows. Note the projection and the shape of the
brow and forehead contour in the posttreatment photograph (right). Note also that volume in the temple accen-
tuates the presence of the lateral tail of the brow even in this profile view. (Courtesy of Rebecca Fitzgerald, MD.)
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flow retrograde when pressure from the syringe is
released. This subsequent backflow may allow
product access to the central retinal artery with
devastating consequences. This complication
may therefore be avoidable with more thoughtful
technique. Slower injections and small volumes
of material are paramount. Bolus injections should
be avoided. Blunt-tipped microcannulas are now
available commercially that may also reduce the
risk of penetrating the vessels. Knowledge of facial

topography, vascular landmarks, and awareness
of “imperfect boundaries” at areas where vessels
and nerves traverse anatomic compartments, as
discussed earlier, may also help avoid high-risk
injections.

SUMMARY/FUTURE DIRECTIONS

Knowledge of facial topography and key facial land-
marks serve as a guide to understanding the under-
lying anatomy of the periorbital region. New
technologies have allowed us to recognize and
assess 3-dimensional changes during the aging
process. Lambros is currently performing a 15-year
linear study of 3-dimensional images (Val Lambros,
personal communication, 2012). This type of data,
alongwith the ability tomakemoreprecise andstan-
dardized measurements, will allow the practitioner
to better understand the periorbital anatomy and
agingprocess andhenceoptimizeesthetic outcome
and reduce complications.
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