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Traditional approaches to rejuvenation of the eyelids have

typically involved subtractive surgical procedures that re-

move tissue and fat (and volume) from the eyelids, leading

to a hollowed appearance. These invasive procedures can

include skin- and muscle-excision blepharoplasty, fat exci-

sion and contouring, and eyelid shortening and tightening.

However, as our understanding of the components of the

aging face has evolved to include an increased appreciation

for volume deflation in addition to skin changes and

gravitational descent, rejuvenation strategies have also

developed and evolved to address the needs of volume

restoration.

With the advent of readily available, effective, and less-

invasive treatment modalities, approaches have shifted from

traditional subtractive surgical procedures to amore custom-

ized, complementary approach of surgical and nonsurgical

treatments including neurotoxins, injectable fillers, and skin

rejuvenation procedures such as chemical peels and laser

resurfacing. A good understanding of the changes in the face

due to aging and of the capabilities of these various ap-

proaches, meticulous patient selection, and precise delivery

of filler can effectively smooth contours and rejuvenate the

periorbital area.

Anatomical Changes with Age

Aging of the face is a complex and dynamic process, with

tissue descent, deflation, and external skin changes that can

vary from patient to patient. In the youthful face, the peri-

ocular area consists of well-toned, elastic skin absent sun

damage, a full, well-defined browwithout descent, a crisp and

visible upper eyelid crease with minimal dermatochalasis,

and a taut, well-positioned lower eyelid with minimal laxity

or excess skin.

With aging, patients may experience loss of volume, with

deflation and hollowing of the upper eyelid, thereby exposing

the superior orbital rim. This can result in an appearance of a

sunken, hollowed eye,with a deep superior sulcus. Theremay

also be drooping of the brow and dermatochalasis, obscuring

the pretarsal platform and the eyelid crease.1–5

In the lower eyelids, weakening of the orbital septum and

pseudoherniation of the lower lid fat pads can result in the

appearance of dark circles and eyelid bags. This can be further

exacerbated by decent of the midface/suborbicularis oculi fat

and malar fat pads, thereby baring the inferior orbital rim

(►Fig. 1). In the areas of attachment of the skin to deeper

structures, focal loss of volume along the orbital rim may
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unveil deeper facial contours and mimic the decent of soft

tissue. Receding of the superior and inferior orbital rim may

further exacerbate volume deflation and brow ptosis.3–6

The most common deformity that develops due to these

changes is a relative depression near the medial orbit in the

area of the lower eyelid-midface transition. There is shadow-

ing in the location of the orbitomalar ligament, otherwise

known as a tear trough deformity. Others may develop an

additional surface depression in the area of the confluence of

the lower eyelid retractors, orbital septum, and tarsal plate,

known as the septal confluence. The malar ligament, which

limits the suborbicularis oculi fat, also contributes to a focal

area of depression in the midface.7–9

The recognition of volume depletion in the periorbital area

is important, because removing fat and tissue can cause more

hollowness and result in the loss of eyelid support, particu-

larly in the area of the inferior orbital rim. Traditional surgical

approaches that seek to lift and excise can further bare a deep

superior sulcus, accentuating the superior orbital rim. A

customized approach seeking to deliver filler with precision

to focal hollows in selected patients can be performed to

soften surface depressions and mask exposed deeper struc-

tures such as the orbital rim (►Fig. 2).1,2,6,10

Injectable Fillers

Prior to the availability of synthetic hyaluronic acid fillers,

options for volume replacement have traditionally been

more limited: autogenous grafting such as fat that requires

harvesting, solid implant placement, and fillers such as

collagen and silicone. The arrival of newer fillers with an

acceptable safety, tolerability, and efficacy profile has pro-

vided a useful and practical solution to effectively address

volume loss.11–15

Hyaluronic acid is a glycosaminoglycan disaccharide con-

sisting of alternating units of D-glucouronic acid and N-

acetyl-D-glucosamine. Its structure is uniform across species,

decreasing the likelihood of immunogenicity, and it is nor-

mally present in human tissue, including the skin and syno-

vial joint fluid.15–20

For injectable fillers, hyaluronic acid is modified through

cross-linking in order to strengthen itsmechanical properties

and increase resistance to breakdown. Of the various prod-

ucts from different manufacturers, distinguishing character-

istics include particle size, degree and method of cross-

linkage, concentration of cross-linked/free hyaluronic acid,

and resistance to deformation. The degree of modification is

characterized by the formation of cross-linkage (bond be-

tween two strands) and pendant (bonding present at onlyone

end). The longevity of product is influenced primarily by the

concentration and degree of cross-linking.16,17,21

There are many Food and Drug Administration-approved

hyaluronic acid fillers available with similar approved indi-

cations. The use of these fillers in the periocular area is

generally considered “off label.”20 Each of the specific fillers

has their unique characteristics of elasticity and viscosity. Of

the available fillers, Restylane (Galderma Laboratories) and

Juvéderm Ultra (Allergan, Inc.) are well suited for injecting

into the periorbital region. Belotero (Merz Aesthetics, Inc.) is a

more recently introduced cohesive (monophasic) polydensi-

fied filler that may integrate more homogenously within

dermal tissue.21

Both Restylane and Juvéderm have been reported to have

good efficacy and safety for the treatment of the nasolabial

fold and have shown better longevity versus cross-linked

collagen.10,13,15,21–26 There have been high patient satisfac-

tion and low morbidity with hyaluronic acid gel in the

treatment of the lower eyelid periorbital hollows as well as

for upper eyelid contouring.10,15

Injection Technique

A meticulous history and physical examination focused on

identifying the areas of volume deficiency is performed. An

assessment for signs of edema and fluid retention should be

performed. Evidence of skin changes such as sun damage,

wrinkles, should be noted, as these will remain unchanged

with filler and will likely require supplemental treatment.

Informed consent is obtained.

The patient’s skin may be anesthetized with ice, cold air,

topical anesthetic, or focal vibration. While regional blocks to

the infraorbital and supraorbital nerves can be administered,

Fig. 1 Images of a patient: both eyes (A), left eye and (B), right eye (C)

with pseudoherniation of the lower eyelid fat pads, midface deflation,

and descent of the suborbicularis oculi fat and malar fat pads, leading

to increased exposure of the orbital rim.
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infiltrative local anesthetic can distort tissue, complicating

injection of filler and should be avoided.

In the upper eyelid, while the patient is looking down, a

30-gauge needle is used to puncture the skin at the supero-

lateral orbital rim. The needle is advanced in the suborbicu-

laris plane to the inferior border of the superior orbital rim.

Some authors suggest an initial puncture with a larger gauge

needle, followed by insertion of a blunt cannula. A small

aliquot of filler (�0.1ml) is deposited in linear droplet fashion

in the supraperiosteal plane. After the needle is withdrawn,

the filler is gently, but firmly molded with digital to evenly

distribute the filler. Additional filler can be delivered in a

feathered, linear droplet fashion and the process repeated

until the desired volume has been delivered to the planned

area. Onemust avoid injury to the supraorbital neurovascular

bundle. For patients with exposure of the lateral orbital rim,

filler can be placed along the lateral orbital rim and sub-brow

in a similar fashion (�0.1 to 0.5 ml).

In the lower eyelid, a 30-gauge needle is used to puncture

the skin. The needle travels in the suborbicularis plane in the

hollowed areas overlying the inferior orbital rim. Filler is

delivered, using multiple passes to deposit the filler in a

linear, feathered fashion (�0.3 to 0.5 ml). The needle is then

withdrawn, and gentle, yet firm digital pressure is utilized to

mold the product in the desired fashion.

Given the very thin skin of the upper and lower eyelids,

contour and color irregularities may be more readily notice-

able. To minimize lumps and irregularities, one must avoid

depositing significant amounts of filler in one location, but

rather, in a linear, feathered, thread-like pattern. Thefiller can

also be molded with digital pressure. If bruising is noted,

gentle focal pressure is applied to the area.

Complications

Hyaluronic acid fillers have low rates of side effects without

significant recovery times. Common side effects include

bruising, redness, pain during the injection, contour irregu-

larities, and filler visibility/bluish hue (Tyndall effect).9–12 An

important and not uncommon complication is under- or over-

Fig. 2 Pretreatment (A) and posttreatment images (B) of a patient who was treated with hyaluronic acid gel and chemical peel to the bilateral

lower eyelid area.
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filling. Inadequate filling may initially be masked by tissue

edema or acute hemorrhage. Furthermore, hyaluronic acid

will attract water and may be associated with more notice-

able edemagiven the very thin skin of the eyelids. As such, the

final filling effect may take several days to stabilize. If

additional volume is required, an injection of additional filler

can be administered. Mild overfilling can usually bemanaged

with massage to flatten and/or disperse the hyaluronic acid.

However, if massage is not producing the desired effect,

hyaluronidase can be injected to dissolve the hyaluronic

acid.26–30 In cases of persistent edema, minimal response to

hyaluronidase is rare and may be related to protein contam-

inants in the filler.26

While rare, serious complications can occur, and prompt

recognition is important in minimizing sequelae. Arterial

occlusion becomes symptomatic immediately with blanching

and pain, while venous occlusion may be delayed in presen-

tation. Both should be treated with vigorous massage, warm

compresses, and nitroglycerin paste. Vascular compromise

tends to be more commonly reported in the glabellar area,

presumably due to the presence of small caliber vessels and a

lack of good collateral circulation. Lastly, while extremely

rare, vision-threatening complications have been reported

from embolization of filler material to the central retinal

artery.26–33 Authors have suggested a linear, feathered depo-

sition of material to minimize these risks, and others have

suggested the use of blunt cannulas for injection.

Delayed complications occurring days to weeks post-

injection include persistent nodularity, infection, and

angioedema. Firm, gentle massage may be helpful for

noninflammatory nodules, while inflammatory nodules

can be caused by infectious etiologies and antibiotic cover-

age/incision drainage may be necessary.26–33

Conclusion

There has been an increased recognition for the role of

volume deflation in the aging periorbital area, leading to

the development of new rejuvenation strategies. Hyaluronic

acid fillers, because of their efficacy, longevity, and safety

profile, have largely replaced collagen fillers. An understand-

ing of the changes in the upper and lower periocular area due

to age coupled with the precise delivery of filler work

together to smooth contours and rejuvenate the periorbital

area. Careful patient selection and the tailored selection of

complementary treatment modalities, such as neurotoxins,

skin resurfacing procedures, and surgery, are equally impor-

tant elements in achieving periorbital rejuvenation.
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