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Hyperpigmentation of the skin is a very common problem, with many patients 
seeking therapies to improve their cosmetic appearance. It is the result of 
an increase in cutaneous melanin deposition either by increased melanin 
synthesis or, less commonly, by a greater number of melanocytes. The 
amount of color change depends on the location of the melanin deposition. 
Epidermal involvement appears as brown discoloration whereas dermal 
deposition appears as blue-grey.1 Mixed epidermal and dermal depositions 
appear as brown-grey discolorations. The use of a Wood’s lamp can often be 
very beneficial in determining the location of melanin deposition showing 
enhancement of color contrast in lesional skin for the epidermal type, but not 
the dermal types. The mixed type has enhancement in some areas of lesional 
skin, but not in other areas.2 Whether the melanin is deposited in the epidermis 
or dermis is important therapeutically because dermal hyperpigmentation is 
much more challenging to treat.3 
The most common pigmentation disorders for which patients seek treatment are 
melasma and postinflammatory hyperpigmentation (PIH). These conditions 
may have a major impact because disfiguring facial lesions can significantly 
affect a person’s psychological and social wellbeing, contributing to lower 
productivity, social functioning, and self-esteem.4,5

Melasma
Melasma is a common acquired pigmentary disorder that occurs mainly 
in women (more than 90% of cases)6 of all racial and ethnic groups, but 
particularly affects those with Fitzpatrick skin types IV–VI.7 While the cause 
of melasma is unknown, factors include: a genetic predisposition, ultraviolet 
light exposure, and estrogen exposure.8 Estrogen is thought to induce melasma 
as it often develops during pregnancy, with use of oral contraceptives, and 
with hormone replacement therapy (HRT) in postmenopausal women.9 

Melasma in pregnancy usually clears within a few months of delivery. 

ABSTRACT
Hyperpigmentation disorders of the skin are common and can be the source of                
significant psychosocial distress for patients. The most common of these disorders 
are melasma and postinflammatory hyperpigmentation. Sunscreen use and mini-
mizing sun exposure are crucial in all cases. Topical applications are the mainstay 
of treatment and include phenols, retinoids, corticosteroids, and their combina-
tions. 
Key Words: hyperpigmentation, melasma, postinflammatory hyperpigmentation, 
PIH
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Discontinuation of oral contraceptives or HRT, in 
combination with adequate sun protection, may 
also result in melasma clearance,10  although there 
is a paucity of literature with regard to HRT and the 
clearance of this condition.
Melasma presents as brown to grey macules and     
patches, with serrated, irregular, and geographic 
borders.7  The pigmented patches are usually sharply 
demarcated10 and symmetrical. Melasma has a 
predilection for sun-exposed areas. The three major 
patterns of distribution are: centrofacial (cheeks, 
forehead, upper lip, nose, and chin) (66% of cases), 
malar (cheeks and nose) (20% of cases) and mandibular 
(rami of the mandible) (15% of cases). See Table 1 for 
the differential diagnosis.8

Postinflammatory Hyperpigmentation (PIH)
PIH represents a pathophysiologic response to 
cutaneous inflammation, such as acne, atopic 
dermatitis, lichen planus, and psoriasis. Similar to 
melasma, it is more obvious in patients with brown or 
black skin.8  It has no gender or age predominance.10     

The lesions are characteristically limited to the site 
of the preceding inflammation and have indistinct, 
feathered borders.7 Melanocytes can either be 
stimulated by the inflammatory process to become 
hypertrophic, thus secreting more melanin, or the 
number of melanocytes can increase. Epidermal 
hyperpigmentation (e.g., associated with acne) occurs 
when increased melanin is transferred to keratinocytes 
while dermal pigmentation (e.g., associated with 
lichen planus and cutaneous lupus erythematosus) 
occurs when the basement membrane is disrupted 
and melanin falls into the dermis and resides within 
melanophages.8

Condition Distinguishing Features
Cutaneous mercury deposits • History of mercury containing soaps/creams

• Dermatitis may be present

Drug-induced hyperpigmentation • History of medication
• Hyperpigmentation less patterned and less irregular 

Erythema dyschromicum perstans • Gray to blue-brown lesions
• Inflammatory phase with rim of erythema occasionally seen
• Distribution includes nonsun-exposed areas

Exogenous ochronosis • History of hydroquinone application
• Banana-shaped, yellow-brown deposits in the dermis	

Lichen planus actinicus • Fine scale overlying violaceous lesions

Postinflammatory hyperpigmentation • History or presence of inflammation with erythema, and/or scaling

Table 1: Differential Diagnosis of Melasma

Any inflammatory disorder can be associated with 
PIH, including:
•  Acne vulgaris
•  Atopic dermatitis 
•  Discoid lupus erythematosus 
•  Erythema dyschromicum perstans
•  Fixed drug eruption 
•  Generalized drug eruption 
•  Idiopathic eruptive macular pigmentation 
•  Impetigo 
•  Insect bites
•  Irritant and allergic contact and photocontact-
   dermatitis 
•  Lichen planus 
•  Lichen simplex chronicus
•  Morphea
•  Pityriasis rosea
•  Polymorphous light eruption 
•  Psoriasis
•  Trauma (i.e., burns, abrasions, postsurgical)
•  Viral exanthem

Hyperpigmentation Treatments
Therapeutic goals for hyperpigmentation include 
promoting the degradation of melanosomes, inhibiting 
the formation of melanosomes, and retarding the 
proliferation of melanocytes.11  Because sun exposure 
is an important etiologic factor in hyperpigmentation, 
all patients should use daily, broad-spectrum, high SPF 
sunscreens and minimize sun exposure.12 Although 
this practice is widely used there are no clinical trials 
to support its therapeutic benefit. Most of the therapies 
used for hyperpigmentation have been studied in 
melasma and the same treatment principles hold for 
PIH.3
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Topical Treatments for Melasma
In those patients with epidermal type melasma, there 
are multiple treatments available (see Table 2).6 
Topical agents include phenols, e.g., hydroquinone 
(HQ); retinoids, e.g., tretinoin; azelaic acid; kojic acid 
(KA); and glycolic acid (GA).  

Hydroquinone
HQ 2%–4% has been widely used for melasma 
therapy. It inhibits the conversion of dopa to melanin 
by inhibiting the activity of tyrosinase.13 Moreover, 
Jimbow, et al. proposed that it may interfere with 
DNA and RNA synthesis, degrade melanosomes, and 
destroy melanocytes.14 
There are rare case reports of allergic contact dermatitis 
to HQ,15-17 however, irritant reactions are more  
common, with up to 25% developing an itchy eruption 
as demonstrated in a recent randomized control trial.18 
We recommend that patients test HQ on a hidden area, 
e.g., the upper inner arm, prior to use on areas that are 
especially visible, such as the face.
Ennes, et al. compared HQ 4% with placebo over 12 
weeks in 48 patients who had melasma. Thirty-eight 
percent of HQ patients showed total improvement and 
57% demonstrated partial improvement. Only 8% of 
placebo patients achieved total improvement and 17% 
were treatment failures.19 Side-effects included irritant 
and allergic contact dermatitis, PIH, nail bleaching and 
rarely, ochronosis-like pigmentation.8 Toxicity studies 
have shown HQ is capable of inducing renal adenoma 
in rats and is fetotoxic in animals.20 These findings 
influenced the EU to ban HQ agents as a cosmetic. 
However, these complications have not been reported 
in humans.21

Under no circumstances should monobenzylether, 
or any other ethers of HQ, be used to treat melasma 
as they can lead to a permanent loss of melanocytes 
with the development of a disfiguring confetti-like 
leukoderma.7

Retinoids
Tretinoin 0.05%–0.1% reduces pigmentation by 
inhibiting tyrosinase transcription, as well as by 
interrupting melanin synthesis.22 While tretinoin may 
be effective in reducing melasma, it typically takes at 
least 24 weeks to see clinical improvement.23 It may 
also increase pigmentation secondary to irritation10 
and may cause erythema and peeling.24 Other retinoids 
including adapalene, tazarotene and topical isotretinoin 
have also been used.25,26

Azelaic Acid 
Azelaic acid (15%–20%) (Finacea®, Intendis), a C9 
dicarboxylic acid, is a reversible inhibitor of tyrosinase27 

and may also have both cytotoxic and antiproliferative 
effects on melanocytes.28  In a randomized, double-
blind study, azelaic acid was shown to be as effective as 
HQ 4% but without its side effects.29 The combination 
of azelaic acid with 0.05% tretinoin or 15%–20% 
glycolic acid may produce earlier, more pronounced 
skin lightening.8 Adverse effects include pruritus, mild 
erythema, scaling, and burning.28

Kojic Acid
KA 2% is produced by the fungus Aspergilline oryzae 
and is a tyrosinase inhibitor.7 It is generally equivalent 
to other therapies but may be more irritating.30 In one 
double-blind study, KA 2% combined with HQ 2% 
was shown to be superior to glycolic acid (GA) 10% 
and HQ 2%.31 Another double-blind study compared 
GA 5% with either HQ 4% or KA 4% for 3 months. 
Both combinations proved equally effective with 
reduction of pigmentation in 51% of patients.32  KA 
may be effective if a patient has difficulty tolerating 
other first-line therapies.30

Glycolic Acid 
GA 5%–10% is an alpha-hydroxy acid and has been 
studied in combination with other agents. It decreases 
pigment by many mechanisms including thinning 
the stratum corneum, enhancing epidermolysis, 
dispersing melanin in the basal layer of the epidermis, 
and increasing collagen synthesis in the dermis.2 One 
combination study compared GA 10% plus HQ 4% in 
a cream that included vitamins C and E and sunscreen 
vs. sunscreen cream alone. Seventy-five percent of 
patients improved using the treatment enhanced cream 
compared with only 13% who used the sunscreen alone. 
Mild irritation was a common adverse effect.33

Combination Therapy
Combination therapy is more effective than single 
agents used alone. The etiology of melasma is not 
completely understood, thus, therapies that can act at 
different stages of pigmentation can produce better 
clinical results than a single therapy acting at a single 
stage.6

The addition of tretinoin eliminates pigment and 
increases keratinocyte proliferation by preventing the 
oxidation of HQ and improving epidermal penetration. 
Further, adding topical corticosteroids reduces the 
irritative effects of hypopigmenting agents, and
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Over-the-Counter Products
Over-the-counter (OTC) products are readily available, 
and many patients have already tried these measures 
prior to consulting a dermatologist. At the present time 
the available concentrations of HQ for OTC use are 
not as efficacious as prescription formulations.36 Alpha 
and beta hydroxy acid home chemical peels and topical 
vitamin A are also available. 
The combination of N-acetyl glucosamine (NAG) and 
niacinamide (Olay® Definity®) was recently shown 
to reduce facial hyperpigmentation in Japanese and 
Caucasian subjects with facial hyperpigmentation in 
two double-blind, vehicle-controlled, split-face, left-
right randomized clinical studies.37 In another double-
blind, vehicle-controlled, full-face clinical study, a 
significant reduction in facial hyperpigmented spots 
was seen in patients with facial hyperpigmentation 
using the NAG 2% + niacinamide 4% formulation 
when compared with the vehicle regimen.38 There were 
no adverse effects reported.

Miscellaneous Treatments 
Other topical therapies have been used including 
ascorbic acid, licorice extract and, in the past, 
mercury.6

Table 2: Melasma Therapies. Similar therapies are used clinically to treat PIH. Note: for all therapies sunscreen 
use and UV avoidance is important.
*Quality of Evidence6

inhibits melanin synthesis by decreasing cellular 
metabolism.6 This combination, HQ 5%, tretinoin 
0.1%, and dexamethasone 0.1%, was first introduced 
in 1975 and termed the Kligman formula after its 
inventor. It has been the most extensively used 
combination therapy for melasma worldwide.34

More recently, results from a multicenter, randomized, 
double-blind control trial demonstrated that a 
new combination of HQ 4%, tretinoin 0.05%, and 
fluocinolone acetonide 0.01% (Tri-Luma®, Galderma) 
proved better than any combination of two of the above 
agents, with 77%  of patients showing complete or nearly 
complete clearing. Clinically significant improvement 
was noted as early as 4 weeks with maximum results 
at 8 weeks. The most common adverse effects were 
mild local irritation, erythema, and skin peeling.35 The 
mixture should be applied to the entire affected area to 
avoid blotchiness. The recent 2006 consensus of the 
Pigmentary Disorders Academy (PDA), a group of 
international dermatologists and leaders in pigmentary 
disorders who receive sponsorship from Galderma, 
supported the use of triple therapy.  
The PDA consensus suggested that first-line therapy for 
melasma should consist of fixed topical therapies and 
only when triple combination therapy is unavailable 
or patients have a sensitivity to the ingredients, should 
dual ingredients or single agents be considered.6

Treatments Quality of Evidence*

Epidermal Topical Phenols (e.g., HQ) B-C
Retinoids (e.g., tretinoin) B-C
Azelaic Acid B
Combination HQ, retinoid, corticosteroid A-B

KA & GA B
HQ & GA B

Chemical Peels Alpha hydroxy acids (GA) B-C
Salicylic acid C

Dermabrasion E
Laser Therapy C-D

Dermal Pulsed CO2 laser followed by Q-switched alexandrite laser C

A   There is good evidence to support the use of this procedure. 
B   There is fair evidence to support the use of this procedure. 
C   There is poor evidence to support the use of this procedure. 
D   There is fair evidence to reject the use of this procedure. 
E    There is good evidence to reject the use of this procedure.
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Treatment During Pregnancy
Treatment of melasma in pregnant women is routinely 
deferred  until after delivery. This is because, first of 
all, melasma is more resistant to treatment because the 
hormonal trigger for it persists throughout pregnancy.39 
Second, therapy may be unnecessary since most 
women have a significant improvement in melasma 
after parturition. Third, therapy for melasma is 
contraindicated during pregnancy.

Treatment of PIH 
Initial treatments for PIH should, if possible, manage 
and control the underlying skin condition.10 To lower 
the risk of PIH in patients with inflammatory conditions 
such as acne and atopic dermatitis, they should present 
early to a physician. As with melasma, sunscreen and 
sun avoidance are extremely important. Other treatment 
options are similar to those discussed above for 
melasma.2 A clinical trial evaluated the effects of 0.1% 
tretinoin cream on PIH in patients with Type VI skin. 
Although significant lightening effects were seen, 50% 
of patients in the treatment group experienced moderate 
dermatitis.40

Another PIH treatment study observed the addition 
of GA peels to a topical regimen of HQ 2%, GA 10% 
and tretinoin 0.05% cream in PIH patients with Type 
VI skin. This study showed improvement with peels 
and minimal adverse effects.41 However, as mentioned 
earlier, caution must be taken when performing peels 
on darker skinned patients because there is a higher risk 
of hyperpigmentation.30

Conclusion 
Hyperpigmentation, most commonly melasma and 
PIH, remain a therapeutic challenge. Multiple topical 
modalities can be used, and combination topical 
therapies are the current first-line approach. 
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ABSTRACT
Fractional laser treatment with the 1,550nm erbium fiber laser (Fraxel® Laser, Reliant Technologies) has bridged the 
gap between the ablative and nonablative laser modalities used to treat the epidermal and dermal signs of skin aging. By 
targeting water as its chromophore, the laser induces a dense array of microscopic, columnar thermal zones of tissue injury 
that do not perforate or impair the function of the epidermis. The significant skin remodeling that ensues can be used to 
treat, with limited downtime, epidermal pigmentation, melasma, and rhytides, as well as textural abnormalities that include 
acne-related and surgical scars. 
Key Words: ablative laser, pigmentation, textural abnormalities, photoaging, acne scars, surgical scars

Although ablative laser modalities remain the gold 
standard for the treatment of photoaging, most patients 
cannot tolerate the 1–2 weeks of downtime required 
with these procedures. Additionally, ablative skin 
treatment carries the risks of pigmentary alteration, 
infection, and scarring. At the other end of the 
spectrum, nonablative modalities induce collagen 
remodeling through deep dermal heating, yet have no 
epidermal resurfacing effect. 
The Fraxel® Laser is a 30watt, diode pumped, 
1,550nm erbium fiber laser that targets water as its 
chromophore. Utilizing the concept of fractional 
treatment 70–100um wide and 250–800um deep, 
microthermal zones (MTZs) of tissue coagulation 
are produced. Tissue is not vaporized and the stratum 
corneum remains intact. The epidermal coagulated 
tissue is expelled and replaced by keratinocyte 
migration. When there is significant damage to 
the basement membrane zone, dermal contents are 
also expelled as microscopic epidermal and dermal 
necrotic debris (MENDs). In this way, epidermal 
and dermal pigmentation can be treated without 
specifically targeting melanin as the chromophore. 
Zones of collagen denaturation in the dermis cause 
upregulation of the inflammatory cascade, which 
leads to collagen remodeling and new collagen 
formation.  
In the first study of the fractional laser, 15 subjects 
received treatments of varying densities at test sites 
on the distal forearm. Biopsies were taken from the

treated tissue at intervals of 48 hours, 1 week, 1 
month, and 3 months in order to identify MTZs and 
to characterize the wound healing process.1 This data 
supported the use of the device for coagulation of soft 
tissue and, in November 2003, the US FDA approved 
it for that purpose. Since then, the fractional laser 
device has received additional FDA clearance for the 
treatment of periorbital rhytides, pigmented lesions, 
melasma, skin resurfacing, acne scars, and surgical 
scars. 
The fractional laser contains an intelligent optical 
tracking system that utilizes OptiGuide Blue™ tint, a 
water soluble FDC dye. The optical mouse in the laser 
handpiece recognizes subtle differences in the density 
of blue dye on the skin’s dermatogliphs. The mouse 
communicates with the laser to lay down an even MTZ 
spot pattern independent of handpiece velocity. This 
system allows for a more even placement of MTZs, 
which is important in fractional tissue treatment 
where the optimal spacing between lesions allows 
for rapid re-epithelialization and prevents negative 
sequelae associated with fully ablative treatment at 
depths of 300–800um. The dye can be challenging 
to remove in patients with enlarged pores or with 
hyperkeratotic lesions, such as actinic keratoses. The 
use of a dimethicone-based sealant prior to blue dye 
application can assist in removal of the dye. Blue dye 
is best removed with a foam-based skin cleanser that 
increases the surface area of the surfactant in contact 
with the skin.  
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Pain Management 
Pain management is one of the most significant hurdles 
of the procedure. Discomfort from the laser treatment 
is managed by use of topical anesthetics, e.g., LMX-5®, 
EMLA® (AstraZeneca), and other lidocaine/tetracaine 
formulations, such as 7% lidocaine/ 7% tetracaine   
(S-Caine™, ZARS), prior to procedure. 
Forced air cooling (Zimmer Cryo 5®, Zimmer Medizin 
Sytems), which is often used concurrently with 
fractional laser treatment,2 increases patient comfort 
significantly. Histologic analysis reveals a slight 
reduction in thermal damage zone width, but no 
statistically significant change in lesion depth. Forced 
cooled air should be used at the lowest possible setting 
to minimize alteration in the MTZs. When treating 
for superficial indications such as pigmentation and 
melasma, Zimmer settings should be 1–2. When 
treating deeper indications such as deep rhytides or 
scars, higher forced air settings, in combination with 
higher laser settings, may be used. 
Oral anxiolytics and analgesics may be required in 
a small minority of patients who cannot tolerate the 
procedure with topical anesthetic alone.

Treatment Protocols by Indication 
The current recommended treatment protocols are 
listed in Table 1. Important concepts to consider when 
using the fractional laser device are treatment energy, 
density, coverage, volume of tissue treated, and 
treatment intervals. The first three concepts, energy, 
density, and coverage, are closely related. The depth 
and width of the MTZs are proportional to energy. 
These are displayed in Figures 1 and 2. In order to 
achieve the desired coverage, densities should be 
lowered for higher energy treatments. For example, 
a 10mJ, 2,000MTZ/cm2 treatment and a 20mJ, 
1000MTZ/cm2 treatment both have 20% coverage. 

Figure 1: Depth coagulation at 8mJ

However, the 20mJ treatment results in twice the volume 
of tissue treated. This is important when treating deeper 
indications such as scars or deep rhytides.Treatments 
can be spaced as close as 1 week and as far apart as 
6 weeks. Higher energy treatments should be spaced 
every 2–4 weeks. 

Figure 2a: Depth coagulation at 20mJ, 100X magnifi-
cation

Figure 2b: Depth coagulation at 20mJ, 200X magnifi-
cation
The energy counter on the machine allows the user 
to determine whether an adequate treatment has been 
performed. The calculations require knowledge of 
treatment energy, surface area treated, and total number 
of kJs used. On average, a full face treatment requires 
5–8kJ. 
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Photodamage, Including Pigmentation and Rhytides  
Treatment of dynamic wrinkles should include a 
combination approach, limiting muscle movement 
through the injection of neuromodulators. One 
“targeted” treatment for photodamage of the face uses 
higher energies in areas of deeper rhytides, such as in 
the perioral or periorbital region.3 The forehead, cheeks, 
and nose can be treated at lower energies. Off-face 
resurfacing should be performed at lower energies, as 
well, except when treating acne scars or other indications 
requiring deeper penetration. Treatment algorithms can 
be tailored to suit patient expectations and the targeted

indication. A greater number of “gentler” treatments 
(5+) with less downtime are required to achieve the 
same cumulative results as fewer (perhaps 4) “high-
level” treatments that entail greater downtime. The 
probability of achieving 100% tissue coverage is far 
greater with five 20% treatments than with ten 10% 
treatments. This is due to the probability of targeting 
the same site with subsequent treatments. Clinical 
photographs of two patients reveal improvement of 
pigmentation and rhytides following a series of Fraxel® 
treatments. (See Figures 3, 4, and 5.)

Application Energy Treatment 
Density 

(MTZ/cm2)

Pass 
Density  

 (MTZ/cm2)

Number of 
Passes

Coverage

Melasma 6mJ 1000 250 4 5%
1500 250 6 7%
2000 250 8 10%

8mJ 1500 250 6 10%
2000 250 8 14%
3000 250 12 22%

Off-Face Resurfacing 8-10mJ 1500 250 6 10-14%
2000 250 8 14-19%
3000 250 12 22-29%

Mild-to-Moderate Rhytides* and 
Pigmentation (Glogau II-III)

8-10mJ 1500 250 6 10-14%
2000 250 8 14-19%
2500 250 10 20-24%

12mJ 1250 125 10 15%
1500 250 6 18%
2000 250 8 24%

Severe Rhytides* and 
Pigmentation (Glogau IV)Scars**

15mJ 1000 125 8 15%
1250 125 10 19%
1500 125 12 23%

20-25mJ 750 125 6 14-16%
1000 125 8 19-22%
1250 125 10 24-27%

Table 1: The current recommended treatment settings based on indication for the fractional laser device.
 

COVERAGE: LOW MID HIGH

*Presently FDA cleared for periorbital wrinkles   
** Presently FDA cleared for acne scars and surgical scars
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Figure 3: Treatment to improve pigmentation and 
rhytides using the Fraxel® Laser at baseline and after 
4 treatments at 8mJ, 2,500MTZ/cm2. Perioral: 15mJ, 
1,500MTZ/cm2

Figure 4: Treatment to improve pigmentation and 
rhytides using the Fraxel® Laser at baseline and after 4 
treatments

Figure 5: Treatment to improve pigmentation and 
rhytides using the Fraxel® Laser at baseline and after 4 
treatments

Scars (Acne and Surgical)
Comparative data evaluating high vs. low energy 
treatments shows improved results with higher energy 

treatments.4 Regardless of the energy used, the same 
percentage of the epidermis is treated. However, the 
use of high energies for deeper targets is based on the 
principle of a larger volume of tissue treated at higher 
energies. At equal surface area coverage of 20%, a  
20mJ treatment treats twice the volume of tissue as a 
10mJ treatment. This explains the greater efficacy seen 
for deep rhytides and acne scars with higher energy 
treatments. A clinical result of a Fitzpatrick skin type 
V patient undergoing treatment for acne scarring is 
shown in Figure 6. 

Figure 6: Treatment of acne scarring using the Fraxel® 
Laser at baseline and 1 month after 5 treatments q2wks, 
15mJ, 1,500MTZ/cm2

Melasma  
Results in the treatment of melasma are encouraging. 
Before this treatment is commenced, the underlying 
etiology and hormonal factors should be elucidated. 
All patients should be placed on a bleaching regimen, 
must practice strict sun avoidance, and use high SPF 
sunscreens. Retinoids should be stopped 1 week prior 
to treatment as they blunt the heat shock response, 
which is essential to rapid reepithelialization follow-
ing tissue injury.  
Ideally, patients should be treated monthly at low 
energies of 6–8mJ at 1,000-2,000MTZ/cm2.5 Melasma 
patients usually require fewer total treatments. A 
regimen of 2–3 total treatments with a “touch-up” at 
6 months is commonly prescribed, although touch-up 
treatments are not always necessary. There is a risk 
of postinflammatory change, particularly in those 
patients who have hyperactive melanocytes. In our 
experience, the postinflammatory changes that occur 
following treatment are likely more homogeneous and 
better tolerated than the mottled, uneven pigmentation 
of melasma. Melasma can be recurrent, particularly 
when the causative melanocytes and hormonal profile 
are present. 



Side-effects and Postoperative Care
Postoperatively, patients can apply sunscreen and/or 
makeup. There is no oozing because there is no disruption 
in the stratum corneum, however some patients may 
experience excessive desquamation and even some 
crusting following an aggressive treatment. The majority 
of patients experience some degree of erythema, which 
resolves within 2–3 days following a gentle to modestly 
aggressive treatment. Erythema may persist for up to 1 
week after more aggressive treatments.  
Post-treatment edema is very patient-dependent. Some 
have little swelling. The average patient experiences 
edema for 1–3 days; <5% of patients have swelling for 
up to 1 week. The risk of edema also increases with 
higher level treatments. The majority of patients do well 
by applying ice at 10 minute intervals for the first 24 
hours after treatment, and by sleeping on extra pillows. 
Although some physicians advocate the use of topical 
or short course systemic corticosteroids following 
treatment, the inflammatory cascade that leads to 
subsequent upregulation of collagen production may be 
best left unaltered. 
There is always a risk of postinflammatory pigmentary 
alteration following any type of inflammatory process in 
the skin, and fractional laser treatments are no exception. 
Our own experience indicates an approximately 10%–
12% incidence of hyperpigmentation after fractional 
treatments. This is most common in patients with a 
history of postinflammatory hyperpigmentation (PIH) 
or melasma. PIH is more common in patients of darker 
skin types (IV–V). A precautionary 6-week pretreatment 
with hydroquinone and a strict sun-protection regimen 
are advisable for these individuals.
Bulk heating can result from treating too large a fraction 
of the skin at one time, or from inadequate cooling 
between laser passes. To reduce this risk, the density 
of MTZs per pass should be halved to 125MTZ/cm2 
when using energies above 15mJ. Treating a small area 
without allowing the skin to cool between passes can 
lead to bulk heating, even at lower energies. Treatment 
of >35%–40% of the skin in a single session may lead to 
adverse sequelae. Maintaining sufficient normal tissue 
between the deep zones of coagulated epidermis and 
dermis is essential for rapid healing following fractional 
treatments.  

Conclusions 
Fractional laser resurfacing is a safe and effective 
modality for the treatment of epidermal pigmentation 
and wrinkles associated with photoaging, melasma, and 

acne scars. Two years of clinical data and studies have 
allowed for optimization of treatment parameters 
with improved patient outcomes. In comparison 
with traditional ablative modalities, fractional laser 
treatment may be used to resurface any nonfacial 
part of the body, but is particularly useful on the 
neck, chest, and hands. For selected applications, 
fractional laser treatments may have greater efficacy 
than some other nonablative modalities; however, 
they have a similar, limited downtime.
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~Conference News~
The Third Annual Meeting of

Advances in Cosmetic & Medical Dermatology
January 17-22, 2007

Wailea Marriot Resort, Maui, Hawaii

   Medical Dermatology
      •  Melanoma & Non-
          Melanoma Skin Cancer
      •  Biologics
      •  Collagen Vascular Diseases 
      •  Infectious Diseases 
      •  Pediatric Dermatology 
      •  Controversial topics in 
          Dermatology
   Cosmetic Dermatology
      •  Botulinum Toxin A
      •  Fillers
      •  Lasers
      •  Management of Venous 
          Disease 

For more Information and to register go to
http://www.acmd-derm-hawaii.com

Deadline for registration is December 15, 2006

  Seminars
    •  Practice Management 
         & Coding Strategies
    •  Legal-Risk Management                                                                                          
    •  Ethics
  Workshops
    •  Biologics
    •  Cutaneous Oncology
    •  Lasers 
    •  Botulinum Toxin A 
    •  Fillers 
    •  Sclerotherapy
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Antifungal 
Agent

Ketoconazole 2% Gel
Xolegel™

Barrier Therapeutics

The US FDA approved this antifungal agent in July 2006 for the topical 
treatment of seborrheic dermatitis in immunocompetent adults and 
children >12 years of age. Xolegel™ is the first prescription gel formulation 
of ketoconazole approved in the US.

Antipsoriatic 
Agent

Infliximab
Remicade®

Centocor

The US FDA approved this antiTNF-α agent in September 2006 for 
the treatment of adult patients with chronic severe (i.e., extensive or 
disabling) plaque psoriasis, who are candidates for systemic therapy 
and when other systemic therapies are medically less appropriate. 
The recommended dose is an infusion of 5mg/kg followed by 
additional doses at 2 and 6 weeks after the first infusion and then 
every 8 weeks thereafter. 

Vaccines Quadrivalent Human 
Papillomavirus 
Recombinant Vaccine
Gardasil™

Merck

The European Union approved this vaccine in September 2006 
for use in children and adolescents aged 9-15 years and in adult 
females aged 16-26 years for the prevention of cervical cancer 
and high-grade cervical dysplasias/ precancers caused by human 
papillomavirus (HPV) types 6, 11, 16 and 18. 

Atopic 
Dermatitis 
Agent

Desonide
Verdeso™ Foam 0.05%
Connetics

The US FDA approved this low-potency topical steroid for the 
treatment of mild-to-moderate atopic dermatitis. This product, 
previously referred to as Desilux™ is the first approved product 
formulated in Connetics’ VersaFoam®-EF emulsion formulation 
foam vehicle.

Drug News

Antiacne Agent In an October 2006 Dear Healthcare Professional letter from the US FDA and the iPLEDGE program, 
healthcare professionals and patients were notified of an update to iPLEDGE, a risk management 
program to reduce the risk of fetal exposure to isotretinoin (Accutane®, Hoffmann-La Roche).  One 
element of the program will be eliminated: the 23 day lock-out period for males and females of 
nonchildbearing potential, which will allow these patients the ability to have a new prescription filled 
after the 7-day window has expired. However, both the patient and prescriber must complete the 
qualification process again to ensure the patient has met all qualification criteria, including confirming 
patient counseling in the iPLEDGE system. For additional information visit: 
http://www.ipledgeprogram.com/.

Melanoma A team of researchers has developed a model for estimating the 5-year risk of melanoma, which can 
be used by health professionals to identify individuals with a higher risk of this deadly skin cancer 
and to help them plan for potential interventions. The gender-specific model uses information on 
skin complexion and sun exposure, and a physical examination of the back and shoulders to estimate 
the probability of an individual developing the first primary melanoma. The model is designed for 
physicians to assess nonHispanic white men and women between 20 and 70 years of age. It is not 
intended to assess the risk of individuals with a prior melanoma or nonmelanoma skin cancer or for 
those with a family history of melanoma, because they are already recognized as being at higher risk. 
The tool is available at http://www.cancer.gov/melanomarisktool.
Source: Fears TR, Guerry D 4th, Pfeiffer RM, et al. J Clin Ocol  24(22):3590-6 (2006 Aug).
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