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Abstract
The unprecedented survival of individu-

als who sustain acute burns and other trauma
has increased the necessity for effective
modalities in the treatment and rehabilitation
of patients. Hypertrophic scars and contrac-
tures are common following thermal burns
injury. Cutaneous scars can be complex and
thus the approach to therapy is often multi-
modal with only moderate success.
Intralesional corticosteroids have long been a
main treatment of hypertrophic and restric-
tive scars. Recent advance in laser technolo-
gy and applications now provide additional
options for improvements in function, symp-
toms, and cosmesis. The ablative zones cre-
ated by fractional ablative lasers may also be
used in the immediate post-operative period
to enhance delivery of drugs and other sub-
stances. This case report shows the success-
ful use of fractional laser assisted corticos-
teroid to treat burn scars. It is need more
extensive clinical trial to prove this method
can be a therapeutic option for the extensive
cutaneous scarring in burn patients. 

Introduction
Scars from following any insult to the

deep dermis as a result of the complex phys-
iologic wound healing cascade which can
be temporally grouped into three distinct
phases (inflammation, proliferation, and
remodeling).1 Immediately following
wounding, platelet degranulation and acti-
vation of the complement and clotting cas-
cades from a fibrin clot for hemostasis,
which acts as a scaffold for wound repair.
Platelet degranulation is responsible for the
release and activation of an array of potent
cytokines and growth factors, which serve
as chemotactic agents for the recruitment of
macrophages, neutrophils, fibroblast, and
others. Recruited fibroblasts synthesize a
scaffold of extracellular matrix (ECM)

which builds a structural framework to
bridge the wound and allow vascular
ingrowth. Myofibroblasts help initiating
wound contraction. Once the wound is
closed, the immature scar transition into the
final maturation phase, where abundant
ECM is degraded and immature type III
collagen is modified into mature type I col-
lagen.1 

Treating burns poses a great clinical
challenge in that the scars formed following
thermal or chemical injury are some of the
worst scars seen in clinical practice. If a
patient survives a burn injury, there can be
both physical and psychologically devastat-
ing effects.2

Multiple studies on hypertrophic scar or
keloid formation have led to a multitude of
therapeutic strategies to prevent or improve
keloid and hypertrophic scar formation and
have been reviewed in a plethora of articles,
such as intralesional cryotherapy, intrale-
sional 5-fluorouracil, interferon, and
bleomycin.1 Recent advances in laser tech-
nology and applications now provide addi-
tional options for improvements in function,
symptoms, and cosmesis.3 Fractional pho-
tothermolysis has successfully treated a
wide variety of dermatologic conditions
including rhytids, pigmented lesions, melis-
ma, acne scars, surgical scars, and actinic
keratosis.2 Ablative fractional laser (AFL)
treatment facilitates delivery of topical drug
deeply into the skin by creating vertical
channels.4 This lasers create zones of abla-
tion at variable depths of the skin with the
subsequent induction of a wound healing
and collagen remodeling response.3

Case Report
A 22-year-old woman who had been

burned in a grease fire about 1 year before
she came to the clinic, looked for a treat-
ment for her scars. Treatment for the burns
included debridement without skin grafting.
After the wound cured, she only got topical
cream to reduce the scar. She had a light
scar contractures of the right hand inter-dig-
ital spaces and restricted movement of the
wrist in daily activity.  She also had keloidal
scarring of her right and left wrists and
elbows with pigment irregularities. Her face
was revealed rough texture and mild erythe-
ma, without any hypertrophic scar.

Treatment of the facial scars and also
her both arms were used a combination of
fractional CO2 laser and topical triamci-
nolone acetonide suspension at a concentra-
tion of 10 mg/ml immediately after the laser
procedure. Before the laser procedures, we
gave the skin conditioning to the patient
using tretinoin 0.05% every night and sun-

screen for the day. The laser procedure
repeated for 5 times with 4-6 weeks interval
for her arms, and only once treatment for
her face. Fractional CO2 laser setting
parameter were 25 watt in power, dwell
time 800 μs, spacing time 800 μm, with 2
and 3 stacks for the keloidal scaring for just
one pass (fluence ranged from 3.02 to 4.54
J/cm2 at a treatment density 7.3%).
Treatment parameter utilized a lower
parameter setting (fluence 1.51 J/cm2 at
asame treatment density).  Immediately
after the fractional CO2 laser procedure, a
thin layer of triamcinolone acetonid suspen-
sion was drizzled over the site and rubbed
gently over the ablated columns.  After
treatment care, patient was instructed to
apply an antibiotics ointment (mupirocin
2%) twice a day until healed. Patients were
also directed to apply a physical sunscreen
and avoid sun exposure. Following once
treatments, the appearance of the skin on
her face had significantly improved, with
smoother skin surface. And after 5 treat-
ments session of her arms, also gave a good
improvement. Of the four improvement cat-
egories measured, the texture improve-
ments was very good (>75% improvement),
hypertrophy became thinner and dyschro-
mia gave a good results (50-75% improve-
ment) after 3 months of the last laser proce-
dures. The overall improvement reached a
good improvement (50-75% improvement).
Patient also reported increased range of
motion in wrist doing activities of daily life.
The patients experienced moderate erythe-
ma and edema immediately post-treatment;
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the hyperpigmentation post inflammatory
reaction was subsides soon after 4 weeks of
the treatment. Treatments were well-tolerat-
ed and no adverse effects were reported
(Figures 1 and 2). 

Discussion
Scarring from thermal injuries occurs

from a variety of sources including electri-
cal burn, thermal burns from scalding water,
grease, and direct burn from fires.
Unfortunately, these burns frequently
involve the face and hands where the can
have significant morbidity.2 Treatment of
severe cutaneous scars can be complex and
often required a multimodal approach to
therapy. Intralesional corticosteroids have
been a mainstay in the treatment of hyper-
trophic scars for decades, leading to
improvements through a variety of mecha-
nisms including diminished collagen syn-
thesis and increased collagen degradation.
Furthermore, injection of triamcinolone
acetonide is often painful and consistent
dosing is difficult to achieve throughout the
scars, and also need a skilled injector
because the precise placement of the drug

can avoid adverse sequelae such as fat atro-
phy.  In contrast, topical application of tri-
amcinolone acetonide after fractional resur-
facing is painless and may be applied with
greater uniformity.3 The advent of fractional
laser technology within the last decade has
significantly increased potential treatment
options for patients with disfiguring and
disabling scars.3 The process of fractional
resurfacing stimulates collagen formation in
the dermis and causes remodeling at this
level. Whereas fractional laser resurfacing
has largely been used to resurface skin for
aesthetic indications including photodam-
age, its use for the treatment of atrophic and
surgical scars suggests that it may be highly
useful in other types of scarring. There is a
great deal of experience with fractional
resurfacing of the skin and the histological
data documents the type and the depth of
injuries caused when fractional resurfacing
lasers are used to treat atrophic scars.2

Ablative fractional laser-assisted corti-
costeroid delivery may take advantage of
the newly formed channels to penetrate uni-
formly and deeply into dermal scars.
Current ablative fractional laser devises
have a significant benefit being tunable and
thus creating channels of a predetermined

depth and density. Previous histologic stud-
ies in normal skin have documented com-
plete re-epithelialization within 48 hours
after ablative fractional CO2 laser treatment.
The preference of the authors is to apply the
triamcinolone within 2 minutes of fractional
treatment at the earliest phases of the
inflammatory cascade. Capillary action
likely facilitates the passage of the triamci-
nolone acetonide suspension through the
channels without the need for an occlusive
dressing. The termed of this mode called as
laser assisted delivery systems, or LADS.3-6

Conclusions
Combination of fractional CO2 laser and

laser assisted corticosteroid delivery for
hypertrophic scar in thermal burns in this
case offers a significant improvement, safe
and effective. Side effects were limited and
all transient. Further investigation is
required to determine if same-session com-
bination fractional laser and topical corti-
costeroid therapy is more effective com-
pared to either modality alone, as well as to
determine other variables such as optional
laser settings and drug dosing. 
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Figure 1. Hand scar and depigmentation following thermal burns (A), and after 5 times
laser assisted delivery systems treatment using triamcinolone acetonide solution (B).

Figure 2. Facial skin before (A) and after (B) one treatment procedure (fractional laser
and laser assisted corticosteroid delivery).
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