
INTRODUCTION
Aging is a natural process and an individual cannot remain young forever, but a youthful
appearance and good health has been sought after since ages. The face is the portion of the
body in which indications of aging are first noticed by both patients and those around them.
The periorbital and midface region are a critical cosmetic unit and early indications of aging of
the face are predominantly reflected in this area (figure1) [1]. Aging becomes more prominently
noticeable through the evolution of facial features. Some of the bodily changes corresponding
to aging include xerosis, reduced protective function, reduced flexibility, altered rhytides,
gradual production of epidermal cells, and atrophy [2].  

It is often said metaphorically that the eyes are the windows to the soul. And undoubtedly, eyes
and the surrounding areas are used as an immediate gauge of the chronologic age. The
periorbital area comprising the eyebrows, upper and lower eyelids, glabella, and pericanthal
region, is particularly sensitive to early indications of aging [3]. Volume reduction as well as
animation lines along the glabella and lateral canthi further exacerbate the aging look. Factors
that further accentuate this process include UV radiation exposure, repetitive facial
expressions, and tobacco use; all of which additively lead to reduced skin elasticity with
consequent tissue descent and volume loss [4]. The area around the eyes is one of the most
sensitive and thinnest areas. This area has low density of sebaceous glands and collagen. It is
also one of the most challenging regions to treat cosmetically.  

TOPICAL THERAPIES 
Of all the facial areas, rejuvenation of the periorbital region has generated considerable
interest, as this region is considered to be the most vital component with a visible aesthetic
impact. The periorbital region lends itself well to a large repertoire of noninvasive and
minimally invasive cosmetic treatments for enhancement of skin texture, redundancy,
rejuvenation of dermal and subdermal tissues, and camouflage irregular bony contours. A
number of non-surgical and minimally invasive treatment modalities have gained popularity to
achieve this end (figure 2). Topical treatments are recognized as “adjunctive” for periorbital
rejuvenation. Topical therapies can be classified based on the path utilised by the molecules to 
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to penetrate the skin, which include the intercellular route (through the intercellular region
comprised of lipid rich environment), the transcellular route (penetrating the cell), and trans-
appendageal route (via hair follicles, sebaceous glands, and sweat glands) [5]. Some of the
widely used topical therapies are discussed in the following section.

Figure 1: Primary causes of aging of the periorbital area and the accompanying mechanisms 

Figure 2: Different approaches for periorbital rejuvenation
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Antioxidants
Over exposure of skin to ultraviolet (UV) radiation results in conversion of cellular oxygen into
reactive oxygen species (ROS). These are highly susceptible for carrying out any oxidation
reactions. Harmful effects of oxidative reaction includes disordered deoxyribonucleic acid
(DNA), impaired cell membranes, proteins, and collagen in elderly skin [6]. Certain antioxidants
have been reported that counter these harmful effects of ROS. Natural protection from
oxidative reactions are done by endogenic and exogenic antioxidants. 

Vitamin C is a hydrophilic antioxidant with the ability to neutralize free radicals both inside as
well as outside the cell. Although vitamin C is not produced in the body, it is present in the skin
in significant amounts. Being hydrophilic in nature it shows major function in the aqueous
compartment whereby it not only scavenges free radicals, but also releases electrons that
serve to safeguard the intracellular structures [7]. It is reported to have protective action on
skin by preventing phototoxicity caused by ultraviolet A (UVA), phototoxic damage, and
erythema sunburn caused by UVB. 

Vitamin E (α-tocopherol) being lipophilic in nature protects the cell membrane and the lipid
bilayer of stratum corneum. A 4-months study with 5% topical vitamin E was found to be
effective in repairing wrinkles of periorbital region and reducing inflammation caused by UV
exposure[8]. It restricts UVB-induced phototoxicity, blocks metalloproteinases enzyme
responsible for degrading elastin, and controls UV-induced lump formation. A synergistic effect
is observed by combining 15% L-ascorbic acid and 1% α-tocopherol against sunburn induced
erythema [9]. 

Hyaluronic acid
Hyaluronic acid (HA) is an extracellular matrix component of human skin that occurs naturally
as glycosaminoglycan [10]. It acts as a humectant, owing to its moisture holding ability. It can
hold up to 1,000 times water than its volume [11]. It adds in skin flexibility and moisture
retaining capacity. The major drawback with topical HA as faced by other cosmeceuticals is the
ability for skin penetration for significant effects. Nanonization of product delivers better result
by altering the moisture and flexibility of the periorbital region and reducing the wrinkles [12].

Ceramides
Ceramides are a critical constituent of the stratum corneum. Fifty per cent of the lipid by mass
is ceramides which along with free fatty acids and cholesterol forms the lamellar layers of the
intercellular lipids [13]. This complex lipid constitution is essential for preserving the protective
function and arresting trans epidermal water loss (TEWL) [14]. Ceramides have gained wide
acceptance in the cosmeceutical industry as it contributes to skin hydration, significantly
reduces TEWL, and adds resistance to topical tretinoin [15]. The inclusion of ceramides to any
periorbital rejuvenation therapy has the potential to improve moisture content of the skin.

SKIN RESURFACING
The course of periorbital rejuvenation includes betterment of skin texture, colour, scarring, and
most importantly wrinkles. Certain methods that can be utilised for the purpose includes
chemical, mechanical and laser resurfacing techniques. The outcome of the skin resurfacing
primarily depends upon the depth of skin damage, which also influences the healing time and
other associated risks. 
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Chemical Skin Resurfacing (Peels)
Chemical peels have found applications for treating phototoxicity, rhytides, and post UV
inflammation. Depending upon the depth of damage, they are categorized as superficial,
medium, or deep. They enforce skin rejuvenation by promoting exfoliation, epidermal
agglomeration, skin whitening, and new collagen constitution. Various advantages rendered by
chemical peels include well-explored safety profile, economical and foreseeable downtime [3]. 
The depth of damage by any peeling agent depends upon skin preparation, and its method of
application. Superficial chemical peels impacting the epidermis and the papillary dermis
occasionally are utilised to treat moderate scar, inconsequential photoaging, solar lesions, and
keratoses, as well as epidermal discoloration [16]. They offer the advantage of accommodating
all skin types and reduced incidences of post-inflammatory hyperpigmentation. Some widely
used superficial peels include glycolic acid, salicylic acid, 10-25 % trichloroacetic acid (TCA),
and Jessner solution [17]. Glycolic acid or TCA at increased concentration of 70% and 25%,
respectively causes extended damage till basal layer and forces reconstitution of entire
epidermis thus helping in treatment of acne, moderate photoaging as well as melasma, but
does not activate dermal remodelling.

Mechanical Skin Resurfacing (Dermabrasion)
Dermabrasion is a mechanical way of resurfacing skin and comprises microdermabrasion,
manual dermabrasion, and motorized dermabrasion. The use of dermabrasion in the
periorbital region has diminished with the availability of newer technologies, but can still be
utilized to improve skin texture and dyschromia. Manual dermabrasion is the most effective of
the 3 procedures, especially for usage on the eyelids, because it allows better control in the
depth of harm. Manual dermabrasion employs silicon carbide sandpaper, and by adjustment in
the force and duration, as well as number of passes, this procedure can enhance deeper
rhytides and scars [18]. 

Laser Resurfacing
Lasers remain one of the most common methods for skin resurfacing because of their capacity
to selectively target certain components of the skin at exact depths. Ablative and nonablative
laser resurfacing may be utilized to accomplish skin rejuvenation, and usually, ablative lasers
produce greater clinical outcomes, but with higher incidences of side effects [19]. Ablative
lasers include carbon dioxide (CO2) and Erbium:yttrium-aluminum-garnet (Er:YAG) laser. These
lasers induce damage of the epidermis and portion of the dermis, resulting in remodelling of
tissue by way of wound healing. Conventionally, full-face resurfacing is recommended to
minimize creation of demarcation lines; however, the lower eyelid is an exception and can be
treated alone with less risk of demarcation.

NEUROMODULATION
Botulinum toxin (BoNT) has its historical links to the field of ophthalmology as it was devised in
the 1980s for the treatment of strabismus and blepharospasm. Ever since the approval of
cosmetic Botox in 2002, it has been the topmost nonsurgical aesthetic treatment for face
enhancement globally. Injectables for periorbital region have been well-examined and
provides optimum patient satisfaction [20]. BoNT is a naturally occurring heterodimeric 
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neuromodulatory polypeptide, generated by the bacterium Clostridium botulinum. It
decreases acetylcholine release at the neuromuscular junction, lowering muscle
contraction. The effects of BoNT are permanent, however efficacy declines in roughly 3 to 6
months due of generation of new axon terminals. The serotypes available include A, B, Cα,
Cβ, D, E, F and G, and among these Type A is the most potent and is extensively used
clinically. Before treatment, appropriate patient selection, education, and counselling are
necessary. Neuromuscular toxins should not be utilized in individuals who are pregnant
(BoNT is category C) or have myasthenia gravis, Eaton-Lambert syndrome, or amyotrophic
lateral sclerosis. The most prevalent adverse effects of BoNT include after-injection
erythema, discomfort, bruising, and headache. An uncommon adverse effect in the
periorbital region is eyebrow and eyelid ptosis, resulting of paralysis of the inferior frontalis
muscle and levator palpebrae, respectively. Few neurotoxin formulations that are available
for injection are: onabotulinum toxin A (Botox; Allergan, Inc, Irvine, CA), abobotulinum toxin
A (Dysport; Galderma Laboratories, LP, Fort Worth, TX), incobotulinum toxinA (Xeomin; Merz
Pharmaceuticals, LLC, Greensboro, NC), and rimabotulinum toxin B (Myobloc; Solstice
Neurosciences, Inc, San Francisco, CA) (Myobloc; Solstice Neurosciences, Inc, San Francisco,
CA) [20].

CONCLUSION
The demand for minimally invasive treatments for periocular region to reduce the
unaesthetic facets have grown exponentially during the years. The need for such periocular
rejuvenation therapies with minimal downtime, convenience, fast recovery at an
economical cost has been the constant flux to trigger the interest in this segment of
cosmeceuticals with introduction of several innovative products in the market. There are a
range of interventions that may be used for periorbital rejuvenation. Examining the severity
of aging and patient expectations is important before judiciously selecting the appropriate
therapy. Better cosmetic outcomes may be observed with topical treatment and superficial
chemical resurfacing in case of minimal photodamage with superficial rhytides. Moderate
photodamage with deeper rhytides should be addressed with medium depth peels or
Er:YAG laser resurfacing. The use of the carbon dioxide laser as well as BoNT injections and
fillers can be utilized to treat deep rhytides and severe photodamaged skin surface. Mostly
two or more treatment modalities are employed to achieve optimal outcomes for
periorbital rejuvenation.
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