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he Use of Lasers in Darker Skin Types
liot F. Battle, Jr, MD,*,† and Cylburn E. Soden, Jr, MD, MA*

The demographics of the US population continue to change at an extremely rapid pace. As
of 2008, Asians, Hispanics, and African Americans accounted for 31% of the US popula-
tion, and it is estimated that by the year 2050 half of the population of America will be
represented by darker ethnic skin types. With the increase in the total number of individuals
of skin of color, the demand for safe and effective laser therapy in darker skin types
continues to increase. However, despite the increase in demand, the current literature
regarding the use of lasers in darker skin remains limited. Most of the treatment parameters
defined for laser platforms have been established primarily through extensive testing on
skin phototypes I to III, and those studies that have been conducted on darker skin
phototypes have been overwhelmingly conducted on Asian skin. Nevertheless, it has
become clear that effective cutaneous laser surgery in darker skin types can be accom-
plished despite a relative overall greater risk for complications. Therefore, as the diversity
of America continues to grow, the laser surgeon needs to maintain a clear understanding
of the complexities associated with treating ethnic skin and remain mindful of the current,
and ever-changing, therapeutic modalities available. This will allow the conscientious
physician to maximize outcome and minimize risk when performing laser surgery on darker
skin types.
Semin Cutan Med Surg 28:130-140 © 2009 Elsevier Inc. All rights reserved.
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he demographics of the US population continue to
change at an extremely rapid pace. As of 2008, Asians,

ispanics, and African Americans accounted for 31% of the
S population, and it is estimated that by the year 2050 half
f the population of America will be represented by darker
thnic skin types.1 With the increase in the total number of
ndividuals of skin of color, the demand for safe and effective
aser therapy in darker skin types continues to increase.
owever, despite the increase in demand, the current litera-

ure regarding the use of lasers in darker skin remains lim-
ted. Most of the treatment parameters defined for laser plat-
orms have been established primarily through extensive
esting on skin phototypes I to III, and those studies that have
een conducted on darker skin phototypes have been over-
helmingly conducted on Asian skin. Nevertheless, it has
ecome clear that effective cutaneous laser surgery in darker
kin types can be accomplished despite a relative overall
reater risk for complications. Therefore, as the diversity of
merica continues to grow, the laser surgeon needs to main-
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ain a clear understanding of the complexities associated with
reating ethnic skin and remain mindful of the current, and
ver-changing, therapeutic modalities available. This will al-
ow the conscientious physician to maximize outcome and

inimize risk when performing laser surgery on darker skin
ypes.

Most of the inherent risks involved in treating darker skin
ypes with cosmetic lasers relate to melanin’s very wide ab-
orption spectrum (250-1200 nm). Melanin can be targeted
y visible, ultraviolet (UV), and infrared light (Fig. 1). In
arker skin types, epidermal melanin competes as a signifi-
ant chromophore and may lead to excessive heating of the
urrounding tissue. Unintended nonspecific thermal damage
ay ensue, resulting in epidermal blistering, transient or per-
anent dyspigmentation, textural changes, and scarring.
Increased epidermal melanin absorption in skin of color

lso reduces the amount of laser light reaching the intended
hromophore. As a result, the efficacy of lasers in persons
ith darker skin types may be reduced when using equiva-

ent fluences. The peak absorption of melanin lies within the
V range and decreases rapidly as wavelength increases (Fig.
). Consequently, longer wavelengths not only reduce the
bsorption of laser light by epidermal melanin but also pen-
trate deeper with more selective absorption of dermal tar-
eted chromophores. Thus, lasers generating longer wave-

engths that are less efficiently absorbed by endogenous
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Use of lasers in darker skin types 131
elanin, such as the 810-nm diode and particularly the
064-nm Nd:Yag, can provide a greater margin of safety
hile still allowing appropriate clinical results to be achieved

n skin types IV to VI. Nevertheless, differential absorption
ven among darker skin types remains quite variable. Type
I skin may absorb as much as 40% more energy when

rradiated with visible light as compared with phototypes I or
I when irradiated with the same fluence and pulse duration.2

The thermal relaxation time (TRT) is the time it takes the
arget chromophore to cool down by 50% of its initial tem-
erature. The TRT is directly proportional to the diameter of
he target. The melanosome is a small structure, has a TRT in
he nanoseconds, and therefore loses heat rapidly. Melano-
omes are potentially destroyed when Q-switched lasers are
sed, given their nanosecond pulse durations, and spared
hen pulse durations in the milliseconds are used.
Efficient cooling devices (eg, sapphire-cooled tip, cryogen

pray cooling, and forced air cooling) are essential in the
reatment of darker ethnic skin types. Light absorbed by epi-
ermal melanin is converted to heat and, without efficient
ooling, this heat creates unwanted thermal injuries, includ-
ng blistering, dyspigmentation, and scarring. Cooling can be
erformed by contact (cooling device touching the skin) or
oncontact (eg, cooling the skin with a cooling spray, air or
as). The use of excessive cooling is not without risk for
arker ethnic skin types. Cryogen spray can reach tempera-
ures as low as �26.2°C. Excessive cryogen spray and delay
arameters can result in unwanted side effects, including
listering and postinflammatory dyspigmentation. The exact
echanism in which cold air cooling is associated with dys-
igmentation after laser irradiation is unknown. However, in
study evaluating the incidence of continuous cold air cool-

ng on postinflammatory hyperpigmentation (PIH) after Q-
witched Nd:Yag laser treatment of bilateral nevus of Ota,

Figure 1 Absorptio
2% of patients developed PIH on the cooled side and only p
4% developed PIH on the uncooled side. The authors hy-
othesized that laser irradiated melanocytes or keratinocytes
ay be more reactive to stimuli, such as cold temperature.3

In short, with the continued development of novel lasers
hat use longer wavelengths, increased pulse durations, an
xpanded range of available treatment fluences, and more
fficient cooling devices, the laser surgeon can decrease the
ikelihood of adverse events while effectively treating darker
kin types.

air
ince its inception, laser-assisted hair removal has become an
ncreasingly popular procedure. In skin types I to III, where
he hair tends to be straight and fine, laser hair removal
ypically functions in a purely cosmetic manner that reduces
he treatment time and monotony of repetitive shaving. In
ontrast, in patients with darker skin types, especially African
mericans, where the hair tends to be coarse and curly, der-
atologic conditions such as pseudofolliculitis barbae and
irsutism often do not respond to conventional methods of
air removal. Shaving with a straight or electric razor, pluck-

ng the hair, chemical depilatories, and electrolysis does tem-
orarily reduce hair growth but does not address and can
ven exacerbate the initial condition, resulting in additional
nflammatory papules and postinflammatory hyperpigmen-
ation. However, as laser hair removal addresses the under-
ying issue of the continued hair growth, it essentially be-
omes a medical necessity for the treatment of conditions,
uch as pseudofolliculitis barbae and hirsutism, in darker
kin types in which there is truly no other viable therapeutic
lternative.

Because melanin in the epidermis and in the hair follicle
ave nearly identical absorption spectra, laser hair removal

trum of melanin.
oses a real risk of epidermal injury, especially in darker skin
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132 E.F. Battle and C.E. Soden
ypes. Complications of overly aggressive treatment may in-
lude blistering, dyspigmentation, and scarring. Currently,
vailable laser and light sources available for photo-epilation
nclude the long-pulsed ruby (694 nm), long-pulsed alexan-
rite (755 nm), long pulsed diode (810 nm), long-pulsed
d:Yag (1064 nm), and noncoherent intense pulsed light

IPL; 590-1200 nm).4 Among these lasers, the food and drug
dministration (FDA) has approved 2 systems for photo-ep-

igure 2 (A) Baseline photograph of a patient with type IV skin
efore laser-assisted hair removal of the face. (B) Photograph 2 years
fter 9 treatments with a diode laser (Lightsheer, Lumenis, Inc.,
anta Clara, CA), using 100-msecond pulse duration.

Figure 3 (A and C) Baseline photograph of a patient with
neck. (B and D) Photograph of patient 4 years after 10 t

Inc., Brisbane, CA).
lation in darker skin types: the long pulsed diode (810 nm)
nd Nd:Yag (1064 nm).5 These 2 devices have combined
onger wavelengths, extended pulse durations, and active
pidermal cooling to provide the greatest efficacy with the
owest side effect profile in treating skin phototypes IV
hrough VI (Figs. 2-6).

When the long-pulsed diode to treat skin phototypes
V-VI is used, pulse durations of 100 milliseconds or longer
mprove the ability to treat darker skin more safely (Fig. 2). In
erms of treating very dark skin, phototype VI, Battle and
obbs6 reported that very long pulse durations (�400 ms)

nd aggressive adjunctive skin cooling are required.
Because of its longer wavelength, the Nd:Yag has been

hown to be the safest laser to treat darker skin types (Figs.
-6).7 Its longer wavelength minimizes epidermal melanin
bsorption and maximizes wavelength penetration to the
ermal hair follicular unit. Therefore, shorter pulse durations
an be more safely used with the Nd:Yag lasers as compared
ith diode lasers. When the Nd:Yag is combined with aggres-

ive skin cooling and pulse durations �30 milliseconds, it
an safely treat type VI skin8 (Fig. 6). With regard to overall
air reduction, however, the longer wavelength of the Nd:
ag is probably slightly less effective because of its reduced
elanin absorption.8,9 A study conducted by Galadari8

howed a 35% reduction in hair at 12 months after 6 treat-
ents with the Nd:Yag compared with a 40% reduction ob-

erved with the diode after a similar number of treatments
nd follow-up period.

Paradoxical hypertrichosis has been consistently re-
orted as a complication of laser assisted hair removal.10-13

urrently, published studies have reported this complica-
ion after alexandrite (755 nm) and IPL (590-1200 nm)
reatment.11,12 In the authors’ experience, this complica-
ion is not dependent on a light source and may occur with

V skin before laser-assisted hair removal of the face and
nts with a long pulsed Nd:Yag laser (Coolglide, Cutera,
type I
reatme
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Use of lasers in darker skin types 133
ny wavelengths used with photoepilation, including the
iode (810 nm) and Nd:Yag (1064 nm). Evidence suggests
hat individuals with darker skin (phototypes III-V) may
e at increased risk,10,13 particularly patients of Mediter-
anean or Pacific Asian descent. The current reported in-
idence of paradoxical hypertrichosis after laser hair re-
oval has varied between 0.6% and 5.1%.10,12 With

espect to location, hair growth may occur both within and
eyond the treated sites.12

The exact mechanism of photostimulation remains un-
nown, but it is speculated that low fluences can stimulate
he transformation of vellus hairs into darker terminal hairs.
aser epilation may also synchronize the cycling of hairs
rowing within the treatment site,10 and certain wavelengths
f energy may directly or indirectly have photo-stimulatory
ffects on the hair follicle.12 In the authors’ experience, po-
ential methods of limiting this complication include using
he maximal possible safe energy, cooling outside the treat-
ent area to avoid vellus hair stimulation, and minimizing

he treatment to only where the hair is located. Yet, because it
s not possible to predict which patients will develop laser-
nduced hypertrichosis, this complication should be dis-

igure 4 (A) Baseline photograph of a patient with type V skin before
aser-assisted hair removal of the upper lip. (B) Photograph of pa-
ient 2 years after 10 treatments with a long pulsed Nd:Yag laser
Gentlelase, Candela Corp, Wayland, MA).
ussed during the informed consent process. (
attoos
osmetic tattoo removal is regularly practiced by many laser

urgeons; however, there have been few technological ad-
ances during the last decade and, thus, tattoo removal still
nvolves many challenges. Tattoos often consist of multiple
igments, and their removal may require the use of several
avelengths involving both the visible and near infrared

pectrum. Furthermore, tattoos can respond unpredictably
o laser irradiation not only because the components used in
heir makeup are highly variable but also because they can be
laced in the deep dermis. Tattoo treatment becomes even
ore difficult and unpredictable in patients with skin pho-

otypes IV through VI because of the presence of significant
mounts of epidermal melanin that can absorb laser energy.14

The Q-switched 694-nm ruby laser was the first laser to be
sed in the treatment of tattoos.15,16 It is highly effective in
emoving black-and-blue tattoo pigments, and it is the most
ffective laser for removing purple and violet pigments.17

tudies have demonstrated the effectiveness of the Q-
witched ruby laser to remove blue and black pigments
n skin types V and VI with excellent clearance and only
ransient hyperpigmentation.18 However, its shorter wave-
ength is strongly absorbed by epidermal melanin, and its
otential for inducing long-term dyspigmentation is rela-

igure 5 (A) Baseline photograph of a patient with type V skin before
aser-assisted hair removal of the chin and neck. (B) Photograph of
atient 1 year after 12 treatments with a long pulsed Nd:Yag laser

Coolglide, Cutera, Inc., Brisbane, CA).
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134 E.F. Battle and C.E. Soden
ively high in patients with darker skin types when compared
ith lasers that use longer wavelengths.
The Q-switched alexandrite laser emits light at 755 nm, an

ntermediate wavelength between the ruby and Nd:Yag la-
ers. Similar to ruby lasers, alexandrite lasers are capable of
emoving blue and black tattoo pigments and have become
he treatment of choice for removing green tattoo pigment.
tudies involving the use of alexandrite laser in the treatment
f blue and black tattoos in skin types III and IV have shown
hat it is effective treatment with minimal side effects.19,20

owever, because of its relatively short wavelength, its en-
rgy is also strongly absorbed by epidermal melanin. There-
ore, it must also be used with extreme caution in skin types

and VI.
Q-switched Nd:Yag laser are capable of emitting 2 wave-

engths of light, 532 and 1064 nm. At its shorter wavelength
f 532 nm, it is the most effective treatment for red brown,
ark brown, and orange pigment.17 At the same time, be-
ause of its shorter wavelength, when treating pigmented-
kin, the 532-nm has a greatest risk of transient or
ven permanent hypopigmentation. Compared with the
-switched ruby and Q-switched alexandrite, at its longer
avelengths, the Q-switched Nd:Yag tends to minimize epi-

igure 6 (A) Baseline photograph of a patient with type VI skin
efore laser-assisted hair removal of the chin, cheeks, and neck. (B)
hotograph of patient 2 years after 12 treatments with a long pulsed
d:Yag laser (Coolglide, Cutera, Inc., Brisbane, CA).
ermal melanin absorption, thereby reducing the risk of hy- t
erpigmentation and permanent hypopigmentation. As a re-
ult, the Nd:Yag remains the safest laser in the treatment of
lue and black tattoos in darker skin types21,22 However, in
he author’s experience, higher fluences must often be used
ith the long pulsed Q-switched Nd:Yag compared with the
-switched alexandrite or ruby to achieve similar efficacy.
Regardless of the laser used, multiple treatments, on aver-

ge 8-12 treatments, may be required with a minimum of 6-8
eeks between sessions. Side effects of laser tattoo removal
n pigmented skin can be limited by starting at the minimum
uence necessary to produce immediate lesional whitening,
ignaling the destruction of intracellular melanosomes.

hen treating phototype VI skin with the Q-switched Nd:
ag, a 3-mm spot size and starting fluences between 3.4 and
.6 J/cm2 are recommended. With each successive treatment,
uences are gradually increased to account for the clearing of
he chromophore. Greater fluences resulting in pinpoint
leeding and tissue splattering are more likely to lead to
ransient hyperpigmentation, permanent hypopigmentation
nd scarring. Rarely does one see 100% clearing, but most
attoos clear to the point of being cosmetically acceptable.
ome brighter colors may not clear well because of a greater
hance of hypopigmentation associated with shorter wave-
engths necessary to target lighter pigments.

aser for Pigmented Lesions
ermatologic conditions that result in altered skin pigmen-

ation, such as Melasma, postinflammatory hyperpigmenta-
ion, lentigines, and dermatosis papulosa nigra continue to
e a primary concern among patients with darker skin tones.
lthough chemical peeling, light eletrodessication and, in
ases, even cryotherapy have been used in their treatment,
asers have continued to gain widespread acceptance and, at
imes, may be considered a first-line treatment or, at least, a
herapeutic alternative when conventional methods are not
uccessful (Fig. 7).

Melasma is a commonly acquired hypermelanosis that oc-
urs most frequently on the face of women and tends to be
specially prominent in women of color. Although topical
gents remain the first-line treatment for epidermal and
ixed type of Melasma, lasers are commonly used for more

efractory cases. Before the physician initiates laser therapy,
ll patients should be placed on a topical regimen, including
xfoliating and bleaching agents and sunscreen.

IPL sources have shown promise in the treatment of
elasma for a subset of skin type IV patients. In a study

onducted by Wang et al,23 IPL was found to be effective for
he treatment of refractory dermal Melasma in Asian patients.
y using 570-nm and 590- to 615-nm filters at 4-week inter-
als for 4 treatments, the IPL was able to produce a 39.8%
mprovement of the relative melanin index in the treatment
roups compared with 11.6% improvement in the control
roup at week 16. However, the authors noted some repig-
entation at the end of the 36-week treatment session, sug-

esting that maintenance therapy may be required.
A more recent investigation evaluated the treatment of
herapy resistant Melasma in 89 Chinese female subjects
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Use of lasers in darker skin types 135
skin types III and IV) with use of a new IPL device (Lumenis
ne, Lumenis, Inc., Santa Clara, CA) incorporating optimal
ulse technology (OPT). Patients received 4 IPL treatments at
-week intervals with fluences ranging from 13 to 17 J/cm2

nd 560-/590-nm filters for epidermal type and 590-/615-/
40-nm filters for mixed type Melasma. Mean melasma area
nd severity index scores decreased from 15.2 before the
reatment to 5.2 after 4 sessions and 4.5 at 3-month follow-
p. Adverse events were limited with IPL treatments and
ainly involved transient erythema and slight edema resolv-

ng 0.5-12 hours after treatment. Temporary microcrusts
asting 7-10 days were noted on the cheekbones of 72 pa-
ients, and 3 patients with mixed-type Melasma had obvious
IH after 1 or 2 treatment sessions. No scarring or hypopig-
entation were noted during or after the treatment.24

IPL treatments may result in IPL-induced Melasma-like
yperpigmentation despite the presence of apparently nor-

al skin. Negishi et al,25 explained this concept by noting the t
resence of “very subtle epidermal melasma” when using UV
hotography among 63 of 223 Japanese women. From their
bservations, high fluences resulting in immediate postirra-
iation erythema within areas of pigmentation previously

dentified by UV photography that lasted for several minutes
o hours after irradiation were postulated to exacerbate me-
anocyte activity, thus inducing postirradiation hyperpig-

entation. These findings, although observed in the skin of
sian patients, may also be extrapolated to lighter-skinned
frican-American or Hispanic patients in whom wood’s light
xamination identifying the presence of “subtle melasma”
hould prompt the physician to treat these patients less ag-
ressively, reducing the possibility of exacerbating their
elasma or inducing PIH.
Although not as widely used as the IPL, the Q-switched

064 Nd:Yag laser has also been shown to be effective in the
reatment of refractory dermal Melasma in pigmented skin

re 7 (A) Facial hyperpigmentation in a patient
h type VI skin. (B) Photograph 1 month after 4
tments with microsecond Nd:Yag (Cutera
esis, Cutera, Inc., Brisbane, CA). (C) Photo-

ph of patient 6 months after 10 treatments with
rosecond Nd:Yag (Cutera Genesis, Cutera,
., Brisbane, CA).
Figu
wit
trea
Gen
gra
mic
Inc
hrough repetitive subthreshold pulsed laser treatments.
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136 E.F. Battle and C.E. Soden
ith the use of a Medlite C6 Q-switched Nd:Yag laser (6-mm
pot, 10 Hz and 3.4 J/cm2), 8-10 treatments performed at
-week intervals were able to produce �80% reduction in
yperpigmentation.26 It is thought that subphotothermolytic
uences (�5 J/cm2) in conjunction with larger spot sizes
llow melanin granules to be fragmented and dispersed into
he cytoplasm, facilitating their reabsorption without causing
ell damage or cell death.

Fractional photothermolysis (Reliant Technologies, Palo-
ar Medical Technologies) is the newest technology to be
sed in the treatment of Melasma and it is currently the only
DA-approved laser therapeutic modality for this condition
Fig. 8).27,28 This modality involves the use of a 1550-nm
rbium-doped fiber laser to create noncontiguous microther-
al zones (MTZs), which are microcolumns of thermal in-

ury to the level of the dermis surrounded by normal tissue.
lthough initial histologic evaluation of these MTZs revealed

he presence of primarily microscopic epidermal necrotic de-
ris, more recent evidence suggests that in addition to epi-
ermal debris, dermal contents, such as melanin and elastotic
ebris of solar elastosis, may also be eliminated through these
hannels of thermal injury.29 In fact, melanin content within
hese columns of damage has been found to be significantly
reater than in the surrounding normal tissue.30 This in-
reased melanin content has lead to the theory of a melanin
huttle in which the damaged pigmentation of the basal layer
s eliminated by the rapid migration of the viable keratino-
ytes present at the wound margins. This concept was re-
ently corroborated by Goldberg et al,29 who noted posttreat-
ent ultrastructural changes in the skin of Melasma patients

fter fractional photothermolysis, which included a decrease
n the number of melanocytes and the amount of melanin
ranules within keratinocytes.

Early studies in which the authors studied fractional pho-
othermolysis in the treatment of Melasma (skin types III-V)
sed 6-12 mJ/MTZ and relatively high densities of 2000-
500 MTZ/cm2 for 4-6 treatments. Approximately 60% of
atients experienced 75-100% clearing, and only 1 of 10
atients experienced postinflammatory hyperpigmenta-
ion.27 More recent studies by Lin et al31 involving darker skin
ypes showed a reduction in pain and downtime by the use of
ower energy and density (125 MTZ/cm2 at energy of 8 mJ,
very 2-4 weeks) without a significant reduction in efficacy.
he authors concluded that greater density is not signifi-
antly more effective and carries an increased risk of hyper-
igmentation and rebound in darker skin types. In our expe-
ience, patients should be treated with low energies (6-8 mJ
t 1000-2000 MTZ/cm) for 2-3 treatments. Similar to IPL,
ractional photothermolysis (FP) carries a risk of PIH, espe-
ially in individuals that may have hyperactive melanocytes.
owever, the use of lower energy and density settings in

ombination with liberal skin cooling during and after treat-
ent helps minimize these risks.
Freckles and lentigines are common findings in skin of

olor, especially Asian patients. Although freckles are a nor-
al aspect of development, lentigines represent a sign of

ging and photodamage. Nevertheless, lentigines and freck-

es are common reasons for consultation with laser surgeons. m
Q-switched lasers produce photomechanical effects within
he epidermis and are effective for treating both freckles and
entigines. The commonly used Q-switched systems are the
-switched ruby 694-nm, Q-switched alexandrite 755-nm

nd frequency-doubled Q-switched Nd:Yag 532-nm. All
roduce immediate whitening and subsequent macrocrusting
t the treated sites, which typically lasts 7-14 days. Lentigines are
ften eradicated after 1 or 2 treatments with Q-switched lasers.
IH is the most common side effect and tends to resolve within
few months. Reported rates of PIH associated with the use
-switched lasers in Asians have ranged from 4% to 25%.32,33

owever, this is significantly lower than what we have experi-
nced in treating pigmented skin, with PIH more likely occur-
ing in 35-50% of treated patients.

Intense pulse light sources are also capable of treating both
reckles and lentigines in a subset of skin type IV patients. In
ontrast to the Q-switched systems, IPL requires multiple
reatments; however, in that it produces primarily photother-
al effects within the epidermis, the side effects of pigmen-

ary alteration are less common, and ensuing microcrusting is
ess severe.34 Wang et al35 compared the Q-switched alexan-
rite laser (AlexLAZR, Candela Corp, Wayland, MA) and IPL

igure 8 (A) Melasma in a woman with type IV skin. (B) Photograph
f patient after 6 treatments with nonablative fractional photother-

olysis (Palomar Medical Technologies, Inc., Burlington, MA).
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Use of lasers in darker skin types 137
Quantum SR IPL device, ESC Medical Systems Ltd,
okneam, Israel) for the treatment of freckles and lentigines

n Asian patients (skin phototypes III to IV). They found that
he Q-switched alexandrite in 1 session (755 nm, 50 ns,
-mm spot size, 6.5-7.5 J/cm2) was superior to 2 sessions
ith the IPL (560-1200 nm, double mode, 3.2/6.0 ms, inter-
als 40 ms, 26-30 J/cm2 for session 1 and 28-32 J/cm2 for
ession 2) for freckle treatment. However, IPL was better
olerated with respect to treatment of lentigines. Specifically,
IH was not encountered after IPL therapy but was noted
fter Q-switched alexandrite therapy in 47% of patients with
entigines and 7% of patients with freckles. Additionally,
ith respect to lentigines, the results after IPL were superior

o those of the Q-switched alexandrite among those patients
ith PIH induced by Q-switched alexandrite therapy.
Freckles, lentigines, and dermatosis papulosa nigra (DPN)

an be treated with the 532-nm frequency doubled
-switched lasers or 532-nm non–Q-switched lasers. The

owest fluence to obtain the desired popping sound signifies
he therapeutic end point in which the lesion should look
arker in color. Lesions usually respond after 1 to 2 treat-
ents. The spot size should be smaller than the lesion to
inimize the risk of unintended surrounding PIH. When the

ppropriate fluence is used, the risk of PIH is low. Spoor36

reated 34 patients (88% African American, 6% Asian, and
% Hispanic) with DPNs with the 532-nm diode laser (Iridex
orporation, Mountain View, CA). He used settings of 8

/cm2, 3 W, and a 4-Hz repetition rate along with a chilled gel
or anesthesia. Clearance was obtained after one treatment in
0% of patients. As expected, the treated sites hyperpig-
ented and sloughed off during a 3-week period. Only one
atient experienced transient hypopigmentation. In addition
o 532-nm Q-switched lasers, in a recent case report, the
ong-pulsed 1064 Nd:Yag laser was also shown to be effective
n the treatment of DPN, providing excellent cosmetic results
fter a single treatment.37 Nonetheless, despite the continued
dvances in laser therapy, it is the opinion of the authors that
ight electrodessication is preferable, just as effective, and
nancially more affordable.

kin Rejuvenation
onablative devices are desirable therapeutic options for

kin rejuvenation of darker phototypes. Ablative laser have
een used infrequently on darker skinned individuals, and
he increased risk of transient and permanent dyspigmenta-
ion as well as scarring renders it impractical for most ethnic
atients. However, recent advances in laser technology are
llowing both nonablative and, in cases, even ablative laser
kin rejuvenation therapies to become more commonplace in
kin phototypes IV to VI.

Although purely ablative lasers such as the erbium Yag and
O2 remain the gold standard for the treatment of photoag-

ng, they have grown out of favor in darker skin types pri-
arily because of the increased risk of complications, namely

he excessive recovery period, scarring, and prolonged
ostinflammatory changes. PIH has been reported to occur in

p to 68% of patients with skin type IV.38 Fractional CO2 c
evices have also begun to become more common in derma-
ology. These lasers offer the advantages of traditional abla-
ive therapy in combination with reduced healing times as-
ociated with rapid keratinocyte migration seen with FP. Tan
nd colleagues39 evaluated a novel nonsequential fractional
O2 device (Ultrapulse® Encore; Lumenis, Inc., Santa Clara,
A) for the treatment of photodamage in 7 patients of Fitz-
atrick skin types IV and V. With a single pass, all patients
xperienced a subjective improvement in their specific skin
ondition as well as texture. No PIH was noted.

Although the verdict has yet to be established with regard
o the use of novel fractional ablative lasers on darker skin
ypes, the 1550-nm erbium fiber Fraxel laser, currently FDA
pproved for the treatment of periorbital rhytides, Melasma,
igmented lesions, skin resurfacing, acne, and surgical scars,
as shown promise in the treatment of darker skin types. In a
tudy by Alster et al,40 53 patients (phototypes I-V) with
ild-to-moderate atrophic acne scars were treated with a

550-nm erbium-doped fiber laser at fluences of 8-16 J/cm2

nd densities of 125-250 MTZ/cm2 in 8-10 passes with total
nergies of 4-6 kJ delivered per session. Ninety percent of
atients experienced clinical improvement averaging be-
ween 51% and 75%. Furthermore, although transient ery-
hema and edema occurred in most patients, no dyspigmen-
ation, ulceration, or scarring was noted.

In general, when compared with standard ablative thera-
ies, fractional resurfacing carries a reduced side effect pro-
le and faster recovery times. Instead of potentially lasting
everal weeks, erythema and edema tend to resolve within a
ew days. However, as many as 4-6 treatments may be nec-
ssary to achieve a desired clinical effect in contrast to the 1-2
reatments necessary when treating with ablative lasers. Frac-
ional photothermolysis, however, appears to provide more
apid improvement with regard to acne scars and wrinkles
hen compared to other nonablative therapies. Postinflam-
atory hypopigmentation, a relatively common complica-

ion occurring in darker skin types may also be effectively
reated by FP.41

Complication rates of FP treatment were recently reported
n large retrospective study of 961 patients treated with the
550-nm erbium doped laser in skin phototypes I-V.42 Sev-
nty-three treatments (7.6%) resulted in complications. The
ost common complications were acneiform eruptions

1.87%) and herpes simplex outbreaks (1.77%). These side
ffects were equally distributed across different ages, skin
ypes, body locations, laser parameters, and underlying skin
onditions. However, as expected, the incidence of PIH in-
reased with increasing skin type with the incidence of hy-
erpigmentation in skin types III, IV, and V noted to be 2.6%,
1.6%, and 33%, respectively. When treating darker skin types
ith FP, it is advisable to reduce treatment energy and treatment
ensity to minimize the possible prolonged erythema, edema as
ell as postinflammatory hyperpigmentation more likely to be

ncountered in darker skin types.
During the past several years, the concept of noninvasive

kin tightening has become increasingly more popular. At the
orefront of this field are devices that use radiofrequency (RF)

urrent or a light source targeting water as its chromophore
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o produce dermal heating. This dermal heating results in an
nitial transient collagen fiber contraction followed by a well-
ocumented inflammatory wound response that ultimately
esults in dermal remodeling and neocollagenesis. Unlike
ther laser surgical procedures that directly or indirectly heat
he epidermis while attempting to target their specific chro-
ophore, RF devices accomplish their objective by deep der-
al heating while keeping the epidermis relatively cool. Cur-

ent applications include rhytid reduction, tightening of lax
acial and neck skin, lower eyelid rejuvenation and treatment
f atrophic facial scarring.
Although the body of literature to date has been obtained

rimarily via skin types I through III, the ability of these
evices to provide deep dermal heating while concomitantly
roviding epidermal cooling should allow for the effective
reatment of Skin types IV through VI with a lessened con-
ern for complications, such as dyspigmentation and scar-
ing.

With regard to current radiofrequency-induced tissue
ightening both monopolar and bipolar RF devices are avail-
ble. Thermage, a monopolar RF, has been the most widely
tudied device and is approved by the FDA for the treatment
f facial rhytides. Early studies suggest that Thermage ap-
ears to be both safe and effective in darker skin types. In a
tudy involving 85 Japanese females, Kushikata et al43 dem-
nstrated improvement in nasolabial folds, marionette lines,
nd jowls in skin types III-IV after a single treatment with
hermage. Overall, objective improvement rates at 3 months
fter treatment were 78.0% for jowls, 69.5% for marionette
ines, and 73.8% for nasolabial folds. High patient satisfac-
ion was noted at both the 3-month initial and 6-month final
valuation time points. Interestingly, the objective physician
valuation of facial rhytid reduction based on digital photog-
aphy were more than 10% better at the 6-month period than
ere noted at the initial 3-month follow-up while the subjec-

ive patient evaluation had fallen slightly by a few percentage
oints in all categories at the 6-month follow-up. Minor com-
lications ranging from edema, burning and blistering to
econdary hyperpigmentation were noted in 7 patients. In all
ases, the complications were transient and resolved without
ermanent sequelae.
The use of Thermage in darker skin types requires addi-

ional study, but other applications are likely amenable to all
kin types. Thermage has shown effectiveness in the treat-
ent moderate eyelid laxity.44 It also shows promising results

n the treatment of severe acne vulgaris and atrophic facial
carring where it may not only activate dermal remodeling
esulting in scar reduction but also directly inhibit sebaceous
land activity, improving acne lesions.45

Bipolar devices include the Polaris and ReFirme from Syn-
ron as well the Aluma from Lumenis. Both the Polaris and
eFirme incorporate bipolar radiofrequency with diode laser
ystems (780-910 nm for the Polaris and 700-2000 nm for
he ReFirme). The Aluma is a bipolar device with an attached
acuum. The vacuum has not only been found to reduce pain
ut also brings the electrodes closer to the deep dermal tis-
ue, reducing the energy for an effective treatment. The Ac-

ent from Alma Lasers incorporates both unipolar and bipo- t
ar RF. Superficial heating is accomplished with bipolar RF
hile unipolar RF produces deeper dermal heating.
In addition to RF devices, the other type of energy being

sed in tissue tightening is broadband infrared light in the
ange of 800-1800 nm. Similar to RF technology infrared
echnology appears to be safe and effective in treating darker
kin tones (Fig. 9). In a recent study, an infrared nonablative
eating device (Titan, Cutera, Inc., Brisbane, CA) was shown
o be effective in achieving mild-to-moderate gradual im-
rovement in the treatment of facial and neck laxity in type IV
o V Asian skin without persistent dyspigmentation or scar-
ing.46

By and large, noninvasive tissue tightening offers the ad-
antages of essentially a nonexistent postoperative period, a
ery low risk of serious adverse effects, and promising results
n the treatment of darker skin types. Dose selection should
e based on each patient’s pain and tolerance levels. Most
eported complications tend to arise when nerve blocks or
xcessive topical anesthetic are employed, blunting the pa-
ient’s response to pain, and subsequently hindering the phy-
ician’s ability to correct an excessively high energy. In addi-
ion, due to a relative increase in collagen density noted in
thnic skin, fewer treatments may be necessary to achieve
imilar clinical results noted in skin phototypes I-III. How-
ver, regardless of skin type, continued remodeling may con-
inue to occur for several months after the initial treatment.
evertheless, patients should be counseled regarding the po-

entially modest results despite the significant skin tightening
ften observed immediately after the procedure.

igure 9 (A) Baseline skin laxity in a patient with type IV skin.
B) Photograph of patient 1 year after 3 treatments with infrared skin

ightening (Titan, Cutera, Inc., Brisbane, CA).
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onclusions
hen performing cutaneous laser surgery, one must proceed
ith caution regardless of skin type. However, because of the

ncreased risk of epidermal side effects when performing la-
er therapy on skin of color, the laser surgeon must proceed
ith a greater degree of concern and possess a thorough
nowledge of the numerous and varied laser-tissue interac-
ions that are possible among darker skin types. This conser-
ative approach used to treat darker skin phototypes IV to VI
an also be extrapolated to “tan” skin. The increased pigmen-
ation seen with both immediate and delayed tanning can
imilarly result in excessive energy absorption and diffusion,
hus producing complications, such as pigmentary changes,
listering and scarring that might otherwise not be seen in an

ndividual normally of skin type II or III in their natural
ontanned state.
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