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Unwanted facial hair is a relatively common problem with the 
potential to a� ect a person emotionally and socially.1,2 In the past 
decade, demand for laser hair reduction has increased. Laser hair 

reduction has largely replaced more traditional methods of hair removal, 
such as threading, waxing, plucking, and bleaching, achieving superior 
results with long-term hair reduction.3

As advancements in laser technology continue to improve outcomes, 
lasers have now become the treatment of choice for the removal of 
unwanted facial hair.1,4  However, treatment parameters vary among 
individuals. In order to achieve maximum e�  cacy and safety while using 
lasers, these parameters must be individualized.5 In spite of ensuring 
appropriate selection of candidates and adequate parameters while 
using lasers, there are various patient-related and technological factors 
than can lead to unpredictable, variable, or poor responses to treatment.3

The identi� cation of these factors and the development of step-by-step 
guidelines with their consideration is the way forward to reduce the 
number of possible complications and side e� ects in practice.6

Since its introduction in the late 1990s, laser hair reduction has been 
able to successfully reduce unwanted hair with minimal side e� ects.7,8

Laser hair reduction works on the principle of selective photothermolysis.9

To achieve selective thermal damage of a pigmented target structure, 
su�  cient � uence must be delivered at a wavelength that is preferentially 
absorbed by the target, for a time equal to or less than the thermal 
relaxation time of the target.10,11 The target chromophore is melanin. 
Melanin absorbs the light energy, converts it into heat, and then di� uses 
it, resulting in collateral damage to the bulge cells.7

The commercially available laser hair removal devices most widely 

studied are long-pulsed ruby (694 nm), long-pulsed alexandrite (755nm), 
diode (800–980 nm), and long-pulsed Nd:YAG (1064nm).12

Patient counseling, patient selection, proper treatment procedure, 
and posttreatment care are essential for desired results with minimal 
side e� ects. A favorable treatment outcome depends on three major 
factors: proper patient selection, use of a suitable laser system, and an 
experienced operator.10 The aim of this article is to review the factors 
responsible for possible poor outcomes of facial laser hair reduction and to 
discuss steps that should be followed to minimize side e� ects and enhance 
results followng facial hair reduction by laser. 

PATIENT FACTORS
Skin type. Laser hair reduction is most successful in patients with 

Fitzpatrick Skin Types I to IV with dark terminal hair.11

In patients with Fitzpatrick Skin Types V to VI, the epidermal melanin 
competes with the target chromophore that can lead to undesirable skin 
pigmentation changes and adverse e� ects, such as scarring.7,8 However, 
these patients can be e� ectively treated using longer wavelengths, longer 
pulse durations, conservative � uences, and an e�  cient cooling system.7,8,11 

Melanin in the epidermis absorbs longer wavelength lasers such as the 
Nd:YAG less e�  ciently, making them less damaging. Therefore, Nd:YAG is 
the best laser system to use for patients with darker skin types.7

Hair type and color. Lasers target the terminal hair and not the vellus 
hair. Vellus hair are resistant to removal due to the absence of melanin.13

Generally, facial hair is � ner and lighter compared to the hair on the rest of 
the body, making it one of the most challenging areas to treat. Therefore, 
multiple treatment sessions, more than the usual may be necessary.14
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Hair color depends upon the melanin content 
of the hair shaft. Melanocytes in the follicles 
produce two types of melanin: eumelanin and 
pheomelanin. Follicular melanocytes di� er 
largely from the epidermal melanocytes. They 
contain more melanosomes, synthesize larger 
melanosomes and are only active only during 
anagen stages.15

For facial hair, it is important to identify 
the treatment area based on the quality of 
hair. Inappropriate selection results in an 
unpredictable patient response which may 
induce paradoxical hair growth on treated skin 
areas.

Hair cycle. The stage of hair growth 
also plays an important factor for laser hair 
reduction. The ideal stage for laser treatment 
is the active anagen phase, as there is an 
abundance of melanin and the follicles are 
located deep within the skin and are still 
attached to the papilla for nourishment.16

The percentage of hair follicles in the anagen 
phase may vary among di� erent parts of the 
body. At a given time, approximately 56 to 
76 percent of the facial hair are in the anagen 
phase.4 It is estimated that an approximately 
20-percent reduction can be observed with each 
treatment if done in anagen phase with the use 
of correct laser/light parameters.16

Presence of tan. It is important to evaluate 
every patient for the presence of a tan. If 
present, laser treatment should be delayed until 
the tan has faded.13 Treatment in the presence 
of tan may result in absorption of laser energy 
by both hair and epidermal melanin and photon 
accumulation near the skin surface, leading to 
epidermal burns.3,17 Some physicians might use 
suboptimal � uencies to reduce chances of burn, 
which lowers the e�  cacy of the procedure.3

Optimal endpoint. The optimal endpoint 
of laser therapy is perifollicular edema and 
erythema. An adjustment of � uence or pulse 
duration might be indicated if this in not 
achieved. Presence of con� uent erythema, 
greying, blistering, or extreme pain are signs 
of epidermal injury. In such situations, � uences 
should be reduced by 10 to 20 percent.18

TECHNOLOGICAL FACTORS
Pulse duration. Pulse duration is generally 

guided by the thermal relaxation time (TRT).19

For laser to be e� ective, the pulse duration 
should be shorter than equal to the thermal 
relaxation time of the hair follicle.4 If the pulse 

duration exceeds TRT, along with damage to 
the target, heat energy will also dissipate to 
the adjacent tissue resulting in injury to the 
surrounding areas.16 TRT is also dependant on 
the size of the target structure. TRT of a thicker 
hair follicle will be longer than that of a thinner 
hair.4 For human terminal hair follicles TRT varies 
between 10 ms and 50 ms.4

Fluence. Fluence is the energy delivered per 
unit area.19 Use of suboptimal � uence is one of 
the most common cause of a poor response to 
laser hair removal.3 When treating high-density 
areas on the face, such as the beard, more 
conservative � uence should be used. Higher 
� uences can cause thermal damage because of 
the pooling and accumulation of heat resulting 
from di� usion of heat in the closely situated 
adjacent hairs.14

Wavelength. Wavelengths in the optical 
range of 600 to1100 nm are absorbed by 
melanin and are poorly absorbed by competing 
chromophores such as hemoglobin and water.7,20

For dark hair and light skin, the low range 
of wavelength (650 to 700 nm) can be used 
without a risk of serious damage to the 
epidermis and subsequent hypopigmentation 
or hyperpigmentation. Whereas, for lighter hair 
and darker skin, longer wavelengths (800nm 
and greater) are advisable.15

Spot size. Spot size is the size of the laser 
probe or head. If a small spot size is used, 
more light is likely to get scattered outside the 
treatment zone, while with a larger spot size 
scattering of light in is lessened, leading to 
greater depth of penetration.3,21

OPERATOR PROFICIENCY
Though laser hair reduction depends on 

various factors, a trained operator with a 
thorough knowledge of the laser mechanisms, 
techniques, and potential complications is 
required to perform these procedures. It is 
important to individualize the treatment 
parameters for each patient depending 
upon the skin type and hair growth. Most 
complications can be prevented by taking 
adequate precautions during the procedure with 
adjustment of � uence, spot size, wavelength, 
and the use of appropriate cooling methods.22

OPTIMIZING TREATMENT
Optimizing pretreatment procedure.

Before starting any laser treatment, a detailed 
clinical history must be taken. Various hormonal 

assays should be done to evaluate the patients, 
as these might in� uence the response to laser 
therapy. Polycystic ovary syndrome (PCOS), 
thyroid dysfunctions, adrenal hyperplasias, and 
hyperprolactinemia can in� uence hair regrowth 
following laser hair reduction. 23

The patient should be counselled to set 
realistic expectations. It is important to stress 
that lasers provide permanent hair reduction 
and not removal.23 The clinician must explain 
that maintenance sessions are required after 
treatment. These can vary from patient to 
patient, from 2 to 4 sessions per year. It is 
important to explain that � ner hair will be 
more di�  cult to treat. Patients with PCOS 
should be informed that they might require a 
greater number of sessions than the average. 
For patients with PCOS, approximately 10 to 15 
sessions might be required.

Informed, written consent should be 
collected before starting the treatment. Patients 
must cease waxing, tweezing, and chemical 
epilation at least three weeks prior to starting 
the treatment. Patients who are sunburnt or 
have a tan should wait for two weeks before 
laser treatment to avoid additional skin damage. 
Chemical peels and other laser procedures 
should be avoided on the face for two weeks 
before and after laser treatment. Patients should 
avoid all alpha hydroxy and beta hydroxy acids 
(AHA/BHA), hydroquinone, and retinols or 
retinoids for three days before treatment. If a 
patient is prone to acne, oral antibiotics can be 
started three days before treatment to avoid a 
� are up. Full growth should be present on the 
day of the procedure. 

During the procedure. The face should be 
cleaned and all cosmetics should be removed. 
The treatment area should be marked. It is 
important to avoid treating the vellus hair to 
prevent paradoxical hair growth on the face

Facial hair should be shaved before starting 
the treatment. The hair length should not be 
more than 1 to 5mm. A moisturizer should be 
applied before shaving the area to be treated. 
Always shave in the direction of the hair follicle 
to avoid folliculitis. 

The parameters for treatment need to be 
individualized for each patient based on their 
skin type, growth, quality of hair and the area 
of face to be treated. A treatment record with 
the parameters used in each session must be 
maintained for every individual. Fitzpatrick 
Skin Types I and II require higher � uences and 
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short pulse duration. Darker skin types (IV, 
V, VI) require less � uences and longer pulse 
duration.24,25

Cooling is essential before and after laser 
treatment. Some laser systems may have 
built-in cooling devices. While treating the 
face, ice can be applied on the adjacent areas to 
prevent dissipation of heat, which can lead to 
paradoxical hair growth. A cooling gel should be 
used during the treatment. Protective eyewear 
should be worn by both the patient and the 
operator to avoid risk of ocular injuries.

If no epidermal side-e� ects occur from 
the previous treatment, the � uence can be 
increased or the same parameters can be used 
in the subsequent session. One should apply 
caution when increasing the � uence, since 
small increases can also tip the scale beyond 
the patient’s epidermal thermal damage 
threshold. If no adverse e� ects were present, 
but the perifollicular edema and erythema 
lasted for a longer time, the � uence should be 
slightly decreased. If there was an unfortunate 
epidermal side e� ects, the � uence should be 
reduced and longer pulse durations should be 
used.14

The hand piece should be placed 
perpendicular to the skin surface gently 

maintain complete contact with skin. 10% 
overlapping of hand pieces in treating adjacent 
areas is generally accepted. 

While treating areas around the mouth or 
when orthodontic braces are present, a rolled 
up wet gauze should be placed between the lips 
and teeth to avoid any discomfort.

After the entire procedure is complete, ice 
packs can be used on the face to minimize 
discomfort. Proper sunscreen with adequate 
coverage should be applied. A minimum gap of 
4 to 6 weeks must be maintained between two 
face laser sessions.

Posttreatment care. The patient must 
avoid extended sun exposure for seven days 
following treatment. It is mandatory to 
use a broad spectrum sunscreen after laser 
treatments. Ice packs can be applied to alleviate 
discomfort and minimize swelling as a result 
of heat. A gentle skin cleanser should be used.
Make up should be avoided for at least 24 hours 
after treatment. Patients should be informed 
that mild redness and in� ammation is normal 
following treatment. However, if it persists 
or worsens, they should consult the treating 
doctor for further management (Table 1). 
Efornithine topical application can be advised 
as a combination therapy with laser to promote 

hair reduction.2,27 The damaged hair shafts 
on the face are usually shed within the � rst 
week of laser treatment. Patients should be 
assured that this is a shedding phase and not a 
new hair growth.28Additional laser treatments 
or chemical procedures should be avoided 
on the treated area for at least two weeks 
posttreatment or until skin is completely healed.

CONCLUSION
The success of laser hair reduction of the face 

depends upon several patient, technological, 
and operator-dependant parameters. 
Understanding of these factors helps to 
reduce poor outcomes and overcome potential 
challenges of laser hair reduction. With proper 
patient selection, counseling, laser procedure, 
treatment parameters, and posttreatment 
care, it is possible to e� ectively and safely treat 
patients with all skin types and hair color. 
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