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Dermatologists and plastic surgeons, as well as
other aesthetically orientedphysiciansand licensed
aestheticians, provide services for both temporary
and permanent forms of hair reduction in a variety
of clinical settings. According to the American
Society of Plastic Surgeons, laser hair removal
alone accounts for $406 million in revenue annually
and is the third most popular cosmetic nonsurgical
procedure, with 1,280,031 cases done in 2009.1

Hair removal or reduction methods can be used
on any hair-bearing body site, but are most popular
in sites of secondary sexual hair areas including the
axillae, the pubic area, face, and chest.

Cosmetically disturbing, unwanted hair growth
is separated into hirsutism and hypertrichosis
and defined as increased hair growth in male
secondary sexual areas in a woman, including
the mustache, beard, chest, escutcheon, and
inner thigh. Hair growth in these areas is restricted
to strongly androgen-responsive hair follicles. Hy-
pertrichosis refers to increased growth of terminal
hairs in areas normally rich in vellus hairs. This hair
growth is beyond the length or density of normally
accepted growth in any age, sex, or group. The
excess hair may be generalized or localized.
Terminal hairs are produced by large hair follicles
located in the subcutis. The diameter of individual
hairs is greater than 0.03 mm. Vellus hairs are
produced by small, fully cycling hair follicles that
reside in the dermis and do not extend to the
subcutaneous tissue. These hairs are less than
0.03 mm in diameter, depigmented, short, and
lacking a medullated hair shaft.2

Terminal hair growth in women is under
hormonal effect and, in some women, may be
associated with increased circulating levels of
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androgens. However, in many women, androgen
levels are normal, suggesting a hyperresponsive-
ness of the hair follicle to androgen stimulation.
Other features of hyperandrogenism that support
investigation by the practitioner into potential
reversible causes of hyperandrogenism include
oligorrhea or amenorrhea, infertility, acne, acan-
thosis nigricans, female pattern hair loss, virility,
and clitoromegaly.3 Polycystic ovarian syndrome
is the most common cause of hyperandrogenism;
rapid onset of symptoms and testosterone levels
greater than 200 ng/mL warrants an investigation
for an androgen-secreting tumor. Patients with
long-standing normal menses, normal fertility,
and mild hirsutism may not need any systemic
work-up for hirsutism. Sudden onset of general-
ized hypertrichosis lanuginosa should prompt
work-up for malignancy; acquired hypertrichosis
may be seen in porphyria cutanea tarda, variegate
porphyria, and erythropoietic porphyria and with
the use of multiple medications including cyclo-
sporine, minoxidil, and phenytoin.4

Techniques for removal of unwanted hair are
discussed later. Hair can be reduced by temporary
means that delay hair growth and have an effect
for approximately 1 to 3 months, consistent with
induction of the telogen phase of the hair cycle:
the period of relative quiescence. Hair cycle dura-
tion is site dependent and varies from patient to
patient. Permanent hair reduction techniques
lead to a significant reduction in the number of
terminal hairs after a given treatment. By definition,
this reduction is stable for a period of time longer
than the complete growth cycle of hair follicles at
a given site. Table 1 may be useful when consid-
ering the timing of treating actively growing
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Table 1
Hair growth

Hair Growth Chart

Body Area % Anagen
Duration of
Telogen

Duration of
Anagen

Daily Growth
Rate (mm)

Approx Depth of
Anagen Follicle (mm)

Scalp 85 3–4 mo 2–6 y 0.35 3–5

Eyebrows 10 3 mo 4–8 wk 0.16 2–2.5

Ear 15 3 mo 4–8 wk — —

Cheeks 50–70 — — 0.32 2–4

Beard/chin 70 10 wk 1 y 0.38 2–4

Mustache 65 6 wk 16 wk — 1–2.5

Axillae 30 3 mo 4 mo 0.3 3.5–4.75

Trunk — — — 0.3 2–4.5

Pubic area 30 12 wk Months — 3.5–4.75

Arms 20 18 wk 13 wk 0.3 —

Legs and thighs 20 24 wk 16 wk 0.21 2.5–4

Breasts 30 — — 0.35 3–4.5

Data from Dierickx CC. Hair removal by lasers and intense pulsed light sources. In: Fitzpatrick RE, Goldman MP, editors.
Cosmetic laser surgery. St Louis (MO): Mosby; 2000.
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follicles (anagen) as well as considering efficacy of
permanent hair reduction at a given site.

A BRIEF HISTORY OF HAIR REMOVAL

Though hair has long served its purpose in ultravi-
olet protection and thermal regulation, humans
have a long history of desiring to remove excess
hair. Hair removal techniques, including razors
and depilatories, date back to ancient times.
Ancient Egyptian men were known to shave both
their heads and beards; not for vanity but for
survival, given that a smooth head and beard
reduced the enemy’s ability to use the hair as
a handhold grip for decapitation in combat. In
the Roman world, a clean-shaven man became
the symbol of civilization and progress.5 The
current trend in hair removal in the United States
was sparked nearly a century ago with a 1914
Harper’s Bazaar advertisement campaign depict-
ing underarm hair as unhygienic and unfeminine
with the emerging trend of more revealing female
fashion. Following the lead of the fashion world
and cultural trends, those involved in hair loss
noted several additions to the field of hair removal
that had otherwise remained stagnant, depending
solely on razors and depilatories that had been
unchanged for several centuries. In 1916 came
the invention of electrolysis, and in the 1940s
came the invention of Nair, the most effective
depilatory cream to date.
Laser hair removal devices were first developed

in the 1970s; however, techniques were ineffective
and painful, limiting use. In 1995, the US Food and
Drug Administration approved the neodymium yt-
trium aluminum garnet (Nd:YAG) as the first laser
for hair removal and, soon after, the first article
on laser hair removal was published in the New
England Journal of Medicine.6 Subsequently,
dozens of different brands of hair removal lasers/
lights have become available using several
different wavelengths to induce reduction.

TECHNIQUES FOR HAIR REMOVAL/
REDUCTION

Physical methods to temporarily reduce unwanted
hair include plucking, shaving, waxing, and elec-
trolysis. These techniques are best used on limited
body surfaces, because the side effects of irrita-
tion and pain are common. Hair loss is not perma-
nent and frequent treatments are required to
produce desired results.
Topically applied eflornithine 13.9% (Vaniqa)

cream inhibits ornithine decarboxylase. It is
approved for reduction of unwanted facial hair in
women when applied twice daily. Hair growth is
slowed but not eliminated. Patients must be
appropriately counseled on medication compli-
ance and slow onset of results.
Electrolysis uses electricity for the removal of

unwanted hair. This removal is performed by
passing low-flow direct current (DC) through tissue
between 2 electrodes, resulting in tissue damage
and destruction of hair follicles by the creation of
a chemical reaction at the tip of the electrode.7
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Electrons are released at the negatively charged
electrode, producing hydrogen gas and hydroxide
ions from water; the resultant hydroxides then
chemically destroy the adjacent hair follicle.8

Nonphysician personnel performing electrolysis
use pure galvanic or blended galvanic and
high-frequency electrolysis, whereas medical
professionals tend toprefer high-frequency electro-
epilation, which achieves faster results. Galvanic
electrolysis is safer, less likely to scar, and lesspain-
ful than high-frequency electrolysis but works
slower.9 In order for hair removal to be permanent,
the hair follicle root must be destroyed. Tominimize
risk of scarring, the superficial portion of the hair
follicle is not treated. Good lighting and clean skin
are required for best results, as is correct placement
of theelectrolysisneedle.Useofan insulatedneedle
limits heat generation to the base of the follicle only,
minimizing damage to the upper perifollicular
dermis and, therefore, decreasing risk of scarring.10

Use of timers allows for safe use of both insulating
and noninsulating needles. Home-use, hand-held
electrolysis devices are available and may be used
for minimal areas of hypertrichosis and hirsutism.
LASER/LIGHTS: OVERVIEW

Laser epilation of unwanted hair is currently the
most popular and effective way to achieve perma-
nent to semipermanent reduction of hair. Laser hair
removal is 60 times more effective, less painful,
and requires fewer sessions than electrolysis.11
Fig. 1. Absorption spectrum and laser wavelengths.
The mechanism of action of laser epilation is
dependent on selective photothermolysis of mela-
nized hair through the absorption of light energy.12

The principal of selective photothermolysis was
conceived by Anderson and Parrish13 in 1983.
Selection of preferentially absorbed wavelength
and delivery at appropriate fluence and pulse
duration allows for destruction of target tissue
with limited damage to surrounding tissues.
Fig. 1 shows the absorption spectrum of hemo-
globin and melanin and the corresponding wave-
lengths of commonly used lasers.

To maximize damage to the desired chromo-
phore (melanin), light sources are chosen based
on the wavelength(s) best penetrating into the
dermis to the hair follicle where melanin is present,
and using pulse duration shorter than or equal to
the thermal relaxation time (the time required for
heated tissue to lose 50% of its heat). Clean abla-
tion of tissue is defined as the ability to ablate
faster than the heat is conducted to surrounding
tissue.14 Terminal hair follicles with a diameter of
300 mm have a thermal relaxation time of 100 milli-
seconds. Permanent hair removal requires
damage to follicular stem cells in the bulge region
of the hair follicle, whereas temporary hair loss is
achieved through damage causing induction of
catagen. Follicular stem cells are nonpigmented
targets located at a distance from melanin chro-
mophores in a pigmented hair shaft. To damage
nonpigmented targets, heat must diffuse from
the target chromophore to the nonpigmented



Box 1
Contraindications/precautions in laser hair
removal treatment

� Contraindications:

� Sudden onset of hirsutism or hypertrichosis
without appropriate work-up

� Active infection with HSV in area to be
treated

� Pregnancy
� Use of gold salts
� Recent use of isotretinoin

� Precautions:

� History of keloids
� History of vitiligo
� Diabetic patients
� Use of photosensitizing agents (ie,

tetracyclines)
� Concurrent use of topical retinoids,

hydroquinone
� Use of nonsteroidal antiinflammatory

drugs, aspirin, anticoagulants
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desired portion. Miniaturization of terminal hairs
results in vellus hair formation but not complete
removal. Typical laser pulse durations range from
3 to 100 milliseconds. Complete degeneration of
the hair follicle with fibrosis occurs with pulses of
high energy greater than 20 milliseconds in the
red to near infrared spectrum. Super-long pulse
heating (>100 milliseconds) seems to allow for
long-term hair removal. If the pulse width is too
long, there is insufficient time for heat to dissipate,
and an undesirable temperature increase occurs
with resulting thermal injury to nonfollicular struc-
tures that may lead to scarring or pigment
irregularities.9 The ideal pulse duration in laser
hair removal is approximately 10 to 50 millisec-
onds, which is between the thermal relaxation
time for the epidermis (3–10 milliseconds) and
that for the hair follicle (40–100 milliseconds); this
varies based on terminal follicle diameter.15

Another variable that can be adjusted in laser
technique is spot size. Spot size, the width of the
laser beam, is approximately 4 times the width of
the target depth, because larger spot sizes allow
for less effect of scatter as the laser interacts
with the tissue. Hair removal lasers/lights have
spot sizes of 8 mm up to several centimeters.
Assuming other factors are stable, a larger spot
size penetrates more deeply andmay improve effi-
cacy by targeting terminal hair follicles located
deep in the dermis and subcutis.
Given that melanin is the chromophore, or

target, for selective photothermolysis, hair shafts
lacking melanin (blond or white hair) respond
poorly to laser hair removal16 and this technique
is therefore inappropriate. The best candidates
for laser hair removal are dark-haired, fair-skinned
patients. Laser hair removal can be performed on
tan or darkly pigmented skin but with an increased
risk of postinflammatory hyperpigmentation or hy-
popigmentation. Certain wavelengths or devices,
such as Nd:YAG devices, are safer in dark skin
types (see later discussion). Because only anagen
follicles are susceptible to thermal injury, all proto-
cols for laser/light hair reduction call for multiple
sessions in a period of months to attain successful
outcomes. Properly timed and dosed treatments
to a given area generally result in incremental
reduction in hair density after each treatment,
but, even after many treatments, an area will
continue to grow at least some hair.
The best results with long-term laser hair

removal have been shown to correlate with the
amount of eumelanin pigment in the hair follicle.17

To improve results in fair-haired individuals, addi-
tional exogenous chromophores including dyes,
photosensitizers, and carbon particles have been
used. Most recently, studies have been with the
use of liposome technology to deliver melanin to
the hair follicle. Liposomes are phospholipids
(the biologic lipids of cell membranes) that sponta-
neously adopt bilayers in water.18 Melanin-
encapsulated liposomes have been shown to
selectively deliver melanin to the hair follicle and
shaft.19 The studies published to date of liposomal
melanin spray have been mixed.18,20
PRACTICAL TREATMENT CONSIDERATIONS

Before starting laser treatment on any patients,
several important components of patient history
should be addressed (Box 1). Patients with exces-
sive or sudden onset of hirsutism or hypertrichosis
must be worked up appropriately for underlying
causes. This requirement is especially important
in the nonclinical settings in which underlying
conditions may not be recognized or properly ad-
dressed. Laboratory evaluation for underlying
causes of hirsutism may include total and free
testosterone and serum dehydroepiandrosterone
(DHEA-S). If polycystic ovarian syndrome is sus-
pected, a serum luteinizing hormone level should
be checked as the luteinizing hormone/follicle-
stimulating hormone ratio in polycystic ovarian
syndrome is commonly increased to greater than
2. Rapid onset of hirsutism warrants the addition
of a serum androstenedione level. Androstene-
dione can originate in the ovaries or adrenals;
a level of greater than 100 ng/mL suggests the
presence of an ovarian or adrenal neoplasm.
Patients should also be questioned on history of
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hyperpigmentation or hypopigmentation following
trauma and inflammation and identified for herpes
simplex virus (HSV) prophylaxis if necessary.
Areas that are currently infected should not be
treated. Most authorities agree that pregnancy is
a contraindication to any elective laser treatments.

Patients with a history of keloids need to be
warned about risk of increased scarring, and
more conservative settings may need to be
selected. Ideally, patients should not tan a treat-
ment area for several months before treatment,
or for several weeks after each session. For this
reason, many laser treatment centers specialize
in treating facial or leg areas in winter months,
and axillae/bikini in summer months. Pretreatment
of areas with hydroquinones may be appropriate
for some skin types, as well as diligent use of
sunblocks. Patients with vitiligo may need to be
warned that pigment loss may increase with laser
treatments. Diabetic patients may have delayed
wound healing if any sort of epidermal burn
occurs. Topical tretinoin as well as hydroquinone
products should be withheld for about 2 weeks
before treatments. Patients are generally in-
structed not to remove hair by any method other
than shaving for at least 6 weeks before laser treat-
ment to avoid removing the desired chromophore
from the tissue.

The use of photosensitizing medications such
as tetracycline derivatives needs to be considered.
Recent treatment with isotretinoin may increase
the risk of scarring. Patients who have taken gold
salts must not be treated with lasers because the
metal particles in tissue may react with many
wavelengths. Patients taking anticoagulants or
nonsteroidal antiinflammatory agents may experi-
ence bruising after treatments.

After thorough discussion and consideration of
all risks, as well as confirming realistic patient
expectations, a signed informed consent should
be obtained before treatment. Side effects of laser
hair treatment must be addressed and minimized.
Because melanin chromophores in the epidermis
and hair follicle have nearly identical absorption
spectrums, there is great potential for damage to
epidermal structures resulting in hyperpigmenta-
tion or hypopigmentation, because light must
travel through the pigmented epidermis to reach
hair follicles. As noted previously, the greatest
risk is in treating darkly pigmented skin. Skin cool-
ing is a means of minimizing epidermal damage by
cooling the superficial structures but sparing
deeper, desired targets. Most cooling methods
involve extraction of heat by conduction at the
skin surface. Three different mechanisms of skin
cooling exist, which include precooling, parallel
cooling, and postcooling. Some devices have
built-in cooling; some use an external cryogen.
Many clinics supplement with ice gel packs or
the commercially available Zimmer Chiller.

Typically, the area to be treated with laser is
shaved before treatment, either at home by the
patient shortly before the session or by the treating
technician. Failure to do so increases the risk of
surface skin burns and interferes with absorption
of laser energy at the preferred target, the hair
bulb and not surface hair, as well as creating an
unpleasant odor.

As with the use of lasers for all conditions, care
must be taken to protect from iris or retinal
damage in both the user and the recipient of the
treatment. This warning is especially true in laser
hair removal devices because these lasers are de-
signed to target deeply pigmented structures.
Both the retina and uveal tract are highly pig-
mented. Anterior eye injury usually involves inex-
perienced personnel trying to remove lower
eyebrow hairs without an eye shield in place.21

Blindness occurs rapidly and painlessly even by
experienced dermatologists when only 1% of the
beam is reflected into the eye from glossy metal,
glass, or plastic surfaces. Eyewear is rated by
optical density (OD) at wavelengths corresponding
to the laser in use. OD 5 log (l/T) where l is the
wavelength and T is the transmittance of light
through the laser. Use of OD 4 or greater is
recommended.

Equipment settings vary greatly depending on
equipment wavelength, spot size, patient skin
type, hair color and density, and the patient’s
response to previous sessions. During and shortly
after treatment, desirable treatment end points of
perifollicular edemaand/or erythemaareobserved.
Before treating an entire area, itmaybedesirable to
treat a small test area and check for these end
points after about 15 minutes. With appropriate
cooling, the treatment should not be perceived as
painful. Intense erythema or complaints of pain
should prompt immediate reduction of energy
settings and/or abandoning of treatment. Topical
anesthetic creams are not often recommended
for this procedure because they increase the
patient’s pain threshold and increase the risk of
epidermal burns.

Further treatments are scheduled carefully to
coincide with anagen hair growth, usually 1 to 3
months apart (see Table 1). Many protocols indi-
cate that treatments should be repeated when the
patient notes any regrowth in a treatment area.
After an area of skin is exposed to laser, dormant
follicles often are pushed into anagen phase (see
Table 1) and patients may experience increased
hair growth after the first session or two, hence
they should be warned about this side effect.
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Patients may note skin erythema and a sunburn
sensation for up to 2 to 3 hours after a treatment
session. Posttreatment instructions vary, and
generally include not to tan for several weeks, to
keep the areas clean and moist, and to report any
skin burns or irritation promptly. Complications
include skin erosions or blisters that may result in
areas of hypopigmentation or hyperpigmentation
or even scarring. Any of these issues relate to treat-
ing tan skin, using excess fluence for skin type, or
lack of appropriate cooling methods during treat-
ment. Patients who experience any complications
should be seen immediately and receive careful
guidance to optimize wound healing and minimize
the risk of scarring. Note that laser-induced
pigment changes may take up to a year to resolve.
Paradoxic hair growth has been noted in areas

treated by laser hair removal. This effect tends to
occur more often in patients with skin type III or
higher, more commonly after intense pulsed light
(IPL) treatment, andmay occur in areas of adjacent
untreated skin.22 In addition, paradoxic hair growth
may be more common in patients with undia-
gnosed hormonal conditions, emphasizing the
need for thorough history before onset of treatment
(see later discussion). The effect of paradoxic hair
growth is unclear; it is speculated that lower-
range fluences of light in darker skin types para-
doxically stimulate hair growth.23 In some cases,
changing equipment or settings obviates this side
effect, but, in some cases, these patients should
abandon hair removal by laser or light methods.

CURRENT LASER TECHNIQUES BY
WAVELENGTH

Deep and selective heating of the hair shaft, the
hair follicle epithelium, and the heavily pigmented
matrix is possible in the 600-nm to 1100-nm region.
Several laser devices that emit in this spectrum:
� Ruby (694 nm)
� Alexandrite (795 nm)
� Diode (800 nm)
� ND:YAG (1064 nm)
� Pulsed light devices (770–1100 nm).
RUBY LASERS

Ruby lasers have a wavelength of 694 nm and emit
light in the deep red spectrum. Laser hair removal
was first introduced with the use of a normal-mode
ruby laser in 1996. This first study showed promise
in reduction of hair density in light-skinned and
dark-haired individuals. Biopsies from subjects
showed selective thermal damage to pigmented
hair follicles, vaporization of hair shafts, and peri-
follicular injury. Four of the 13 treated patients
had less than 50% hair regrowth at 6 months.24

Follow-up study at 1 to 2 years showed that
4 of 7 patients had persistent hair loss.6 Despite
confirmed efficacy of ruby lasers ranging from
30% hair reduction after a single treatment25 to
60% after multiple treatments,26 use of ruby lasers
for hair reduction/removal has slowed with the
advent of new wavelengths and devices.

ALEXANDRITE LASERS

Alexandrite lasers emit light at 755 nm and penetrate
deeper in the dermis than the ruby laser discussed
earlier. This action allows for improved penetration
to deeper dermal structures with less damage to
epidermal structures, allowing for treatment of skin
types I to IV. Hair reduction rates of 40% to 56%
6 months after a single treatment with a variable-
pulsed alexandrite laser have been reported.27 The
2 long-pulsed alexandrite lasers currently available
for useare theApogeeSystem fromCynosure (Cyno-
sure,Westford,MA,USA) and theGentlelaseSystem
from Candela (Candela, Wayland, MA, USA).

DIODE LASERS

Diode lasers are solid-state laser devices ranging in
wavelength from 800 to 855 nm. These devices
penetrate even deeper into the dermis and use
sophisticated epidermal cooling devices to mini-
mize epidermal and superficial dermal damage.
There are several diode lasers currently available
on the market, the most popular being the Light
Sheer produced by Lumenis (Santa Clara, CA,
USA), an 810-nm diode laser with contact cooling
device. Diode lasers have shown effectiveness in
permanent hair removal studies with efficacy rates
of up to 90%withminimal side effects and success-
ful treatment of darker-skinned individuals.28,29

ND:YAG LASERS

Nd:YAG 1064-nm lasers are available as Q-
switched and long-pulsed lasers. Long-pulsed
Nd:YAG lasers are popular for their efficacy in hair
reduction and ability to be used in skin type VI.
Longer wavelengths have the advantage of incr-
eased dermal penetration and reduced scatter of
epidermal light; however, absorption by melanin-
containing structures is reduced, which is advanta-
geous for epidermal melanin-containing structures
and allows for treatment of a wider range of skin
types. To effectively damage the hair follicle, higher
fluences (power) and larger spot size are used to
compensate for reduced melanin absorption. In
addition, the incorporation of epidermal cooling
devices into the laser devices minimizes epidermal
injury and adds to the increased efficacy in darker
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skin types.30 Hair reduction has been shown with
the long-pulsed Nd:YAG. After 3 treatments, hair
reduction rates from 58% to 62% were achieved
on facial sites 1 month after the last treatment; for
nonfacial sites, reduction rates of 66% to 69%
were seen.31 Reduction rates of 70% are achieved
with 5 treatments with the long-pulsed Nd:YAG.32

Given the high rates of success with this laser and
the range of skin types for which it can be safely
used, it is of little surprise that the long-pulsed
Nd:YAG is popular among thosewho perform laser
hair removal. Several long-pulsed Nd:YAG lasers
are currently available on the market. Q-switched
Nd:YAG lasers are capable of delaying hair growth
but do not cause permanent hair reduction and are
more suitable for tattoo removal and other pigmen-
tation issues.33
IPL AND OTHER LIGHT METHODS

Intense pulsed nonlaser light sources emit nonco-
herent multiwavelengths ranging from 590 to 1200
nm with pulse durations in the milliseconds range.
These wavelengths are sufficient to penetrate
dermal and subcutis structures, showing benefits
comparable with laser hair removal. Cutoff filters
are used to eliminate short wavelengths so only
longer, deeper-penetrating wavelengths (770–
1100 nm) are emitted, which are preferentially ab-
sorbed by melanin, especially by combining long
pulse durations and large spot size. Some devices
allow variable programming of wavelength and
pulse duration as well as built-in cooling depend-
ing on skin type, and have been effective and
safe in all skin types from I to VI (Prowave by
Cutera, Brisbane, CA, USA).

Several studies illustrate comparable efficacy of
IPL against the ruby, diode, alexandrite, and
Nd:YAG lasers. Amin and Goldberg34 compared
the decrease in hair count with 4 devices: an IPL
with a red filter (Palomar, Starlux RS 65 J/cm2),
IPL with yellow filter (Palomar, Starlux Y, 35
J/cm2), an 810-nm diode (Lumenis Light Sheer,
28 J/cm2) and a 755-nm alexandrite (Candela,
Gentlelase 18 J/cm2) and, although all 4 devices
showed a decrease in hair coverage after 2 treat-
ments, there was no statistical difference between
devices. IPL was superior to normal-mode ruby
laser after 3 treatments and patients previously
treated with ruby laser who subsequently were
treated with IPL achieved a further reduction in
hair density.35 Long-pulsed Nd:YAG showed
greater proportion of hair reduction in hypertricho-
sis of the face, axillae, and legs compared with IPL
in darker-skinned individuals.36
HOME LASERS/LIGHT TREATMENTS

Home laser/light treatments have sparked much
consumer enthusiasm. Currently, an 810-diode
laser source reliably induces temporary reduction
of pigmented hair when used at home by cons-
umers.37 However, such devices harness less
energy than office-based equipment and hence
are less effective; they would have to be used
much more frequently than professional devices.
In addition, there are serious safety concerns about
do-it-yourself laser devices.

WHAT IS ON THE HORIZON?

Because removal of unwantedhair remainspopular
among consumers, new techniques for achieving
the best cosmetic results are developing. Among
these techniques is the use of photochemical
destruction of hair follicles. Photodynamic therapy
is the use of a light and photo-sensitizer to produce
therapeutic effects. Aminolevulinic acid (ALA) is
a precursor in porphyrin synthesis that is rapidly
and selectively converted to protoporphyrin IX by
cells derived from the epidermis and follicular
epithelium. On absorption of a photon, protopor-
phyrin IX efficiently crosses into an excited triplet
state. Excited triplet states generate singlet oxygen
by collision with ground-state oxygen. These
singlet oxygen molecules are potent oxidizers that
damage cell membranes and proteins. Hair
removal with topical ALA has been reported in
a pilot study. Mean hair loss of 40% was reported
in 12 volunteer subjects after single exposure to
630-nm light 3 hours after an application of 20%
ALA to the skin.38 Goldberg and colleagues39

combined pulsed light bipolar radiofrequency
device with and without topical ALA in the removal
of nonpigmented hair. An average terminal white
hair removal of 35% was observed at 6 months.
With pretreatment with topical ALA, the average
hair removal of terminal white hairs increased to
48%. Other porphyrins, chlorins, phthalocyanines,
purpurins, and phenothiazine dyes can act as
photodynamic agents and are being developed as
drugs for photodynamic therapy. ALA or one of
these other drugs will likely prove useful for hair
removal. Photosensitizers tend to localize in the
follicular epithelium, facilitating photochemical
destruction of all hair follicles independent of size
or color. This approach will potentially provide an
effective means of treating nonpigmented hair,
which is a limitation with lasers.40

SUMMARY

Hair removal by any means is unlikely to decrease
in popularity, especially with the advent of laser
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technology allowing for effective treatment of hy-
pertrichosis and hirsutism. There are many effec-
tive laser and intense light sources. Although
virtually all skin types can be treated, the ideal
target is a dark hair on light colored skin, and, to
date, treatment of nonpigmented or vellus hairs
has been disappointing with this method. There-
fore, the physical hair removal methods will
continue to be popular options as well. The prac-
tice of aesthetic medicine should include consid-
eration of offering hair reduction using lasers or
light sources.
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