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Common side-effects

Depending on the type of laser and procedure per-
formed, temporary and transient side-effects are ex-
tremely common and in some procedures are an ex-
pected desired clinical endpoint. These will be
discussed here briefly but strictly speaking do not fall
under the category of complications. 
Erythema for example is almost always present as a
result of heat scattering following any laser proce-
dure. It tends to fade within 24 hours and is often ac-
companied by oedema, which similarly fades within
24 hours, except when it involves the peri-orbital ar-
eas where it tends to last a bit longer. In symptomatic
cases the use of ice packs and a short course of oral
corticosteroids can help. 
Bruising with the use of pulsed dye laser (PDL) is com-
mon, particularly with the use of shorter pulse widths
less than 6 milliseconds, and generally tends to fade
within 7–10 days. Care should be taken if this occurs
in individuals with lighter skin types as well as in the
lower legs due to the possible risk of post-inflamma-
tory hyperpigmentation (PIH) once the bruising set-
tles. This can be avoided by using longer pulse
widths, lower fluences, and adequate cooling (1). 
Peri-follicular erythema is a desired endpoint in laser
hair removal (LHR) and generally tends to fade within
a few hours. Pain can be minimized by the use of lo-
cal anaesthetics where appropriate, cooling meth-
ods, and the use of longer pulse widths where ap-
propriate to the clinical setting.

Complications

Complications that may arise from laser treatments
are best defined as undesired events that occur as a
result of laser treatments without intention. These

can be divided in minor, intermediate, and major
complications.

Minor complications

Acne/milia
These minor complications are generally easy to treat
and are most likely to be due to disruption of pilose-
baceous units by photothermolysis resulting in in-
flammation and follicular occlusion. Individuals with a
past history of acne are particularly prone to this.
Milia often result due to occlusion of eccrine ducts
and follicles secondary to the use of occlusive oint-
ments in the aftercare period of resurfacing proce-
dures. In general, switching to light cream-based
emollients and the lapse of time is all that is required. 
The development of acne has been reported to oc-
cur following LHR on the face. Although the exact
mechanism for this is unknown, it is likely that follicu-
lar occlusion and thermal effects play a role (2). Treat -
ment includes topical and systemic antibiotics. 
Occlusion folliculitis can occur in LHR particularly on
the lower legs in women and the backs in men. It
tends to occur during the first few treatments when
the hair shaft is thicker. Treatment with topical (and in
some cases oral) antibiotics is often sufficient.

Purpura
Purpura is a common expected outcome in many cases
with the use of PDL and in some conditions, such as
port-wine stains, is an expected clinical endpoint. A
rare complication of LHR is, however, the development
of purpura, often in the lower legs, which represents
the rupture of small cutaneous vessels as a  result of
gravity and higher hydrostatic pressures (3). Termina-
tion of LHR is not required in most cases, and leg eleva-
tion and the use of compression stockings will suffice.

Avoiding complications
in laser dermatology

Laser procedures have become increasingly popular in the aesthetic and dermatology sector. In the majority of

 cases the treatments are associated with mild transient side-effects, and fortunately long-term complications are

uncommon. In addition to accurate patient selection, a thorough understanding of laser physics and light-tissue

interaction is essential in minimizing the risk of complications. This article explains the possible complications that

may arise from laser treatments in the aesthetic practice involving the skin only (ocular hazards are not discussed).

Measures to avoid such complications as well as some tips as to their management will be discussed.
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Contact dermatitis
This is a complication that tends to occur as a result
of either «irritancy» to the products used following a
laser procedure (irritant contact dermatitis) or are
due to «sensitization» and the development of al-
lergy to the topical agents (allergic contact dermati-
tis). This complication is more common following ab-
lative resurfacing procedures as a result of the loss of
epidermal barrier leading to increased penetration of
the topical products together with the «heightened»
local cutaneous immunological response as a result
of the epidermal barrier disruption (4). Management
includes short course of topical corticosteroids and
the use of less irritating topical products (gentle
cleanser and light emollients) and the cessation of
any culprits in the event of a suspected or confirmed
allergic contact dermatitis.

Line of demarcation
This complication represents a colour step-off be-
tween treated and non-treated areas and typically
occurs in ablative, and to a lesser degree non-abla-
tive rejuvenation procedures. This may not necessar-
ily be due to high fluences and tends to occur more
often in lighter skin types and individuals with actinic
bronzing. Measures to minimise this include confin-
ing treatments to cosmetic subunits and «feathering»
the edges of the treated areas by using lower flu-
ences and densities, and in skilled hands the use of
high repetition mode in a «painting» fashion.

Urticaria
Short term wheals typical of urticaria can occur occa-
sionally following laser procedures and represent
mostly a form of physical urticaria called symptomatic
dermographism. A rare variant of cold-induced
urticaria can occur as a result of the cooling used dur-
ing the procedure. Treatment is generally sympto-
matic and with a short course of anti-histamines.

Intermediate complications

Hyperpigmentation
Postinflammatory hyperpigmentation (PIH) is a rela-
tively common complication of laser therapy and is
often observed in individuals with lighter skin types
although idiosyncratic cases can occur in any skin
type. Common causes for this complication include
the use of high fluences, inadequate cooling, and
treatment in tanned individuals (often associated
with a degree of crusting in the latter group due to in-
creased epidermal absorption of the laser radiation).
The mechanism involves primarily an increase in
melanin dispersion from active epidermal and follic-
ular melanocytes as a result of the inflammation and
in some cases as a result of the damage to the base-
ment membrane leading to uptake of the melanin by

melanophages (sometimes referred to as dermal
type of PIH) (5, 6). 
PIH generally tends to improve over time, and its
management involves the use of vigorous sun pro-
tection and in some cases the use of lightening
creams of which hydroquinone is the most effective.
In some cases of intense purpura, a short course of
topical corticosteroids after laser therapy can reduce
the risk of PIH.

Hypopigmentation
Hypopigmentation as a result of laser therapy is far
less common than PIH. Though this complication
may be transient, in some cases it can be permanent
and notoriously difficult to treat. The mechanism in-
volves either complete destruction of both epider-
mal and follicular melanocytes as a result of excessive
thermal damage, or the suppression of melanogene-
sis by melanocytes as a result of the inflammatory
process triggered by the laser injury (7). Immunohis-
tochemical studies have shown a normal number of
melanocytes, and it is possible that a reduced tyrosi-
nase activity, an enzyme which is heat-sensitive, is re-
sponsible for this phenomenon (8). Temporary hy-
popigmentation is relatively common following the
use of Q-switched lasers, possibly due to targeting
the melanosomes in the melanocytes as described
above.
In some cases the use of narrow band UVB pho-
totherapy or excimer laser may help through the
stimulation of melanocytes (9). Recently there have
been some published reports on the use of fractional
laser technology, with good results (10). Delayed hy-
popigmentation typically seen in some cases after
full ablative resurfacing is fortunately less common
nowadays thanks to the increasing use of the frac-
tional methods.

Crusting/blistering
Crusting and blistering both imply epidermal injury.
In crusting often suprabasal necrosis of the epidermis
occurs with subsequent sloughing off of the necrotic
tissue. Although the mechanisms involved are similar
to blistering, the latter can also occur as a result of
cleavage at the dermo-epidermal junction as a result
of thermal injury and often involves full epidermal
separation from the dermis due to damage of the
basement membrane. In the majority of cases these
complications occur as a result of inadequate high
fluences, cooling failure, pulse stacking, treatment in
tanned individuals, or inadequate removal of make-
up. In some cases debris accumulated at the hand
piece can lead to focal areas of overheating of the
epidermis leading to crusting. 
Blistering can also occur in laser tattoo treatments
and in particular in the case of high ink density, pulse
stacking, pulse overlap and the use of excessive
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 fluences (11). Large unilocular blisters tend to occur
at distal extremities such as the wrist and ankle. Blis-
ters occurring in the setting of non-ablative fractional
lasers are often the result of «bulk heating», and sub-
sequent treatments should be performed with lower
densities. Intact blisters should either be left alone
and a non-adherent dressing applied, or drained
carefully with the use of a sterile needle with good
antiseptic cover afterwards.
The management of crusting involves the regular use
of a petrolatum-based ointment with the area kept
clean (occasionally with the use of antiseptic agents).
It is vital that the formed scabs are not picked or
 removed, as this can result in hypopigmentation or
scarring.
Signs of acute epidermal injury with impeding crust-
ing or blistering include whitening or greying of the
treated area which should be promptly treated with
vigorous cooling and the regular use of lubricating
ointments. It is worth mentioning that some cuta-
neous infections can present with vesicles or blisters,
and this should be prevented.

Paradoxical hypertrichosis
This complication is a relatively common phenome-
non in LHR and tends to be a particular problem in in-
dividuals with skin types III-V and in particular in the
face. Although the physical consequences of this are
minor, it generally tends to cause a lot of distress
among its sufferers. The exact mechanism for this
«stimulated hair» is unknown though hormonal influ-
ences could play a role and exclusion of an underly-
ing endocrine disorder in females is recommended.
The condition is defined as an increase in the colour,
density, and coarseness of hair following LHR.
The author distinguishes two patterns of paradoxical
or stimulated hair growth. Namely one involving the
treated area and another involving the surrounding
adjacent areas. In the former this is often due to in-
sufficient fluences leading to photobiostimulation of
the hair follicles instead of stem cell damage. In such
cases the use of higher fluences or double passes
(with adequate care and cooling) may be required. It
is also noteworthy that in finer hairs the target for
laser (follicular melanin) is reduced, and therefore
 ideally shorter wavelengths and pulse widths are re-
quired. This is often performed by experienced laser
practitioners with thorough knowledge of this treat-
ment and its potential side-effects. 
In the second scenario in which stimulated hairs ap-
pear in the adjacent areas of the treated sites the
mechanism here involves diffusion of heat to the sur-
rounding areas at low levels that lead to stimulation
in the mitochondria leading to biostimulation of hair
follicles (12). In such cases adequate pre- and post-
treatment cooling of the adjacent surrounding areas
is required.

Prolonged post-laser resurfacing erythema
The exact timing for the erythema to be defined as
«prolonged» is unclear; however, this term defines
the presence of prolonged erythema following a
laser procedure (most commonly ablative and non-
ablative rejuvenation) beyond the expected duration
for such an intervention. Some laser experts define
this as seven days for non-ablative fractional ablation
and six weeks after ablative procedures. There is,
however, no general consensus on this. In some
cases this prolonged erythema may progress to scar-
ring or PIH. The risk of prolonged erythema is present
in particular among patients with «plethoric» skin or
rosacea. Treatment includes vigorous sun protection
as well as the use of some topical treatments such as
vitamin C serum. In some cases, particularly when
pruritus is present, a short course of topical corticos-
teroids can be used. In many cases treatment with
PDL or IPL in non-bruising settings can further help
ameliorate this complication.

Major complications

Scarring
Scarring is the most serious and feared laser compli-
cation by both practitioners and patients. It  results
from irreversible injury to the collagen and  adnexal
structures leading to the inability of the stem cells to
repopulate the damaged cells. In some patients,
there is an inherent susceptibility for scar formation.
Risks include the use of excessive fluences, inade-
quate cooling (in particular due to «bulk heating»
with the use of deeper penetrating wavelengths such
as 1064 nm Nd:YAG), post-treatment infection, pulse
stacking, particularly at purpuric settings, or crust-
ing/blistering if not managed promptly. Scarring can
also occur due to irreversible collateral thermal dam-
age when using long-pulsed millisecond lasers in the
treatment of tattoos where the chromophore (ex-
ogenous ink) is very small. Therefore, procedures
such as LHR should avoid treating hairs overlying tat-
toos.
Treatment of established hypertrophic scars includes
corticosteroid injections, silicone gel sheets, and PDL.
Early treatment with PDL in the event of an incipient
scar formation (for example prolonged erythema) can
in some cases avert such a complication (13). 
Atrophic scarring is more challenging to treat al-
though both ablative and non-ablative fractional
treatments can be used with some success (14).

Indentations
Indentations that occur following epidermal damage
(crusting, blistering, erosions, etc.) are often the re-
sult of associated marked collagen damage and
shrinkage often as a result of high fluence or inade-
quate cooling of the skin. Whilst isolated collagen
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damage and shrinkage can certainly occur with the
inadequate use of deep penetrating lasers that gen-
erate «bulk heating» such as 1064 nm Nd:YAG, sub-
cutaneous indentation may occur as a result of iso-
lated subcutaneous fat injury with fat necrosis or a
panniculitis-like inflammation. Such complications
were often observed with the use of cryolipolysis or
radiofrequency devices (15). The use of devices with
«vacuum suction» may also result in such injuries. 
In some cases shallow indentations may sponta-
neously recover over time, however, deeper indenta-
tions tend to be permanent and though difficult to
treat, filler injections or autologus fat transfer can in
some cases offer a remarkable cosmetic improve-
ment.

Infections
Cutaneous infections as a result of laser treatment
can pose a particular problem due to the risk of scar-
ring that may ensue. The risk of infection increases
with any disruption of the epidermal barrier such as
crusting and blistering. The risk is the highest among
ablative laser procedures. Infections can be divided
into bacterial, viral, and yeast infections. 
Bacterial infections are commonly caused by Staphy-
lococcus aureus and are a particular risk with ablative
procedures due to the degree of oozing, crusting
and epidermal barrier disruption. Pain is a particularly
useful diagnostic sign, together with evidence of su-
perficial crusting or focal areas of patchy erythema
with erosions. The risk appears to be higher after 48
hours after ablative procedures and should be
treated promptly with oral antibiotics and appropri-
ate topical antiseptic agents. In high risk cases such
as immunocompromised patients pre-treatment with
oral antibiotics might reduce this risk (11). The use of
topical antibiotics after laser resurfacing can lead to
an increased risk of contact dermatitis, and the clini-
cian should be aware of this.
Viral infections are almost always due to reactivation
of herpes simplex infections (HSV) and are a risk in
both ablative and non-ablative procedures, particu-
larly with procedures performed around the mouth
(16). The appearance of painful crusting or vesicles
following such procedures should alert the practi-
tioner to the possibility of this diagnosis. Empirical
anti-viral treatment should start promptly as dissemi-
nated HSV infections are likely to delay re-epitheli-
azation and lead to scar formation. It is generally
agreed now that prophylactic treatment is given to
almost all ablative procedures, and in high-risk cases
of non-ablative treatments. 
Yeast infections, most commonly with Candida
species, are rare and present often with erythema
and pruritus, particularly following ablative proce-
dures (17). Treatment includes systemic anti-yeast
agents. 

Conclusion

The use of laser and light devices has increased
greatly over the years, resulting in a rise in complica-
tions from the use of these devices. Fortunately, most
devices available to us are generally safe, and serious
complications are rare among trained and experi-
enced professionals. Indeed, a recently published
study showed that the majority of laser complications
occurs as a result of practitioners' mistakes. Lack of
thorough knowledge of laser physics and poor train-
ing coupled with improper patient selection are un-
fortunately all too common nowadays. Therefore, in
the author’s opinion a sound knowledge of laser
physics coupled with a thorough knowledge of laser
complications and how to avoid them should hope-
fully lead to an overall decline in such incidents. �
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