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Burn scars are among the most disfiguring scars seen in clinical pract ice, and patients may
experience physical and psychological problems due to them. Combining Fractional CO 2 Laser with
Rejuvenating Complex solution (G.F.) provided an enhancement response for resurfacing therapy
for post-burn scars. Treatment aimed to evaluate the response of post-burn scar for combination
therapy. The sessions for each patient will be done monthly. The (G.F.) Rejuvenating Complex
solution has been applied immediately after laser treatment. Thirty percent of the patients showed
more than 75% improvement, 40% showed 51-75% improvement, 20% showed 25-50%
improvement, and 10% showed less than 25% improvement. This line of treatment was safe and
effective.
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transforming growth factor (TGF), and myofibroblasts are

I. INTRODUCTION
Both clinically and cosmetically, post-burn scars are a major
issue in dermatology. The adverse effects and long treatment
times associated with various therapeutic approaches for
treating burn scars contribute to the patients' burden and
severe morbidity (Brusselaers et al., 2010). By ablating the
majority of the tissue and triggering collagen remodelling
and regenerative mechanisms, conventional ablative lasers,
especially conventional erbium-doped yttrium aluminium
garnet lasers, erbium YAG (Er: YAG), and conventional CO2
lasers, have proven to be quite efficient in scar treatment
(Tanzi & Alster, 2003). Fractional CO2 laser therapy is now
being utilized to treat a variety of scars, including burn
scars, with minimal side effects and pleasing outcomes

released, stimulating the production of cytokines that
initiate the physiological wound healing process. The
interactions of these cytokines result in appropriate scar
reformation (Azzam et al., 2016). Growth factor (GF)
therapy has demonstrated some success in the treatment of
resistant wounds such as chronic venous ulcers (Upton et
al., 2011), and diabetic foot ulcers (Uchi et al., 2009) with
favourable clinical outcomes.
This present study aimed to assess the efficacy of a
combination of fractional ablative CO2 lasers and growth
factors in treating post-burn scars.

II.

MATERIALS AND METHOD
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Twelve patients were enrolled in the study; two were lost

graded form (0), which means NO ANY Improvement, to
(10), which means FULL improvement.

to follow‐up. So, 10 patients with atrophic post-burn scar
completed the study, 6 patients were females (60%), and 4

D. Statistical Analysis

patients were males (40%). All patients with atrophic postburn scar were treated with a CO2 laser (Daeshin Enterprise
Corp Ltd, Korea). A topical anaesthetic cream (lidocaine

This is an open-label trial; however, the statistician

2.5% and prilocaine 2.5%) was applied to the treated area for

performing analyses is blinded for treatment assignment.

30 minutes. The parameters of the CO2 laser were Power 22

Also, an investigator blinded for treatment allocation

watt, point energy 22 mj, envil 25%, duration 1 millisecond,

assesses radiological end-points.

interval 1 millisecond. The sessions were monthly for 4

III.

sessions. Immediately after the laser session, we applied
growth factor solution (BENEV, USA) topically. The main

The study included 6 (60%) females and 4 (40%) males.

ingredients of this solution are Epidermal Growth Factor,
Fibroblast

Growth

Factor,

Palmitoyl

RESULTS AND DISCUSSION

Their ages ranged from 12 to 33 years, with a mean of 23.2±

Tetrapeptide-7,

6.368 years. The Fitzpatrick skin type ranged from III to IV.

Riboflavin, Chrysin & N-Hydroxysuccinimide. We instruct

The cause of burns was hot liquids in 5 (50%) patients, while

the patient to avoid sun exposure and use sunblock 2 weeks

in 5 (50%) patients, the cause was direct fire. Generally, the

after the session.

trunk and the extremities are affected more. We have not
recorded the scar's size or location in the results. The

A. Ethics

duration of the scar ranged from 1 to 5 years with a mean ±
SD of 2.5±1.284.

The Ethical Committee was approved by the Institute of

Three patients (30%) show more than 75% improvement,

Laser for Postgraduate Studies [No:5023].

4 patients (40%) show 51-75% improvement, 2 patients
(20%) show 25-50% improvement and 1 patient (10%) show

B. Evaluation

less than 25% improvement. The adverse effects including

Objectively: A photograph was taken of each scar before the

edema and erythema, were transient and mild. The

treatment and at the end of the follow-up. Sony‐Digital, high

downtime ranged from 7 – 9 days. Subjectively, 70% of the

sensitivity, 8 megapixels, took photographs DSC‐W30 still

patients were satisfied with the treatment, while 30% were

camera, at the same place, distance, and illumination. We

unsatisfied.

evaluate the response 4 months after the last session by
comparing the photos before starting the laser sessions and

(A)

at the end of the follow-up period. We depend on comparing
photos of the atrophic scars before and after the treatment,
with two independent dermatologists. The response was
assessed as the following:
Grade 1: improvement of less than 25%
Grade 2: 26-50% improvement
Grade 3: 51-75% improvement
Grade 4: more than 75% improvement

C. Subjectively
It was assessed by asking the patients about their
satisfaction with treatment at the end of follow-up. It was
2
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Examples include transforming growth factors involved in

(B)

wound healing, including inflammation, stimulation of the
following processes: angiogenesis, fibroblast proliferation,
collagen

production

and

deposition,

and

the

new

extracellular matrix remodelling (Penn et. al., 2012; Aust et
al., 2008). The crucial role of growth factors in wound
healing is well established (Lee et al., 2011).
Zhang et al. (2016) reported that the addition of growth
factors significantly improved scarring and enhanced wound
healing in burn scars. Also, Akita et al. concluded a more
significant improvement in scar pliability on the growth
factor treated side (Akita et al., 2006).
CO2 laser with topical growth factor may result in a

Figure 1. (A) Show post burn atrophic scar before the

synergetic effect on wound healing and scar improvement.

treatment; (B) Showing the response of the post burn scar to
the combination of CO2 laser and topical growth factor.

IV.
Burn scars are among the most disfiguring scars seen in

CONCLUSION

The combination effect of CO2 laser and topical growth

clinical practice, and patients may experience physical and

factor solution seems effective and safe for treating atrophic

psychological problems due to them. There are currently just

post-burn scar.

a few treatments available to improve the texture of burn

Limitations of the study include no control group to

scars, despite the clear need for innovative treatments that

compare the effect of combination therapy versus CO2 laser

can rebuild skin texture and improve the look of burn scar

alone for atrophic burn scar.

tissue (Esselman et al., 2006).
In the concept of lasers treatment, fractional resurfacing is
a novel concept. By establishing columns of thermal damage,
known as microthermal treatment zones (MTZ), the
fractional approach creates a discrete thermal damage
pattern and thermally modifies a part of the skin while
leaving intervening sections of normal skin unaffected
(Laubach et. al., 2006; Tannous, 2007; Ayyash & Mahmood,
2019).
A CO2 fractional laser is an ablative laser that combines a
CO2 laser and a fractional photo-thermolysis system. The
non-ablative erbium-doped 1550 nm fractional laser leaves
healthy skin between the treatment zones, leading to a rapid
recovery and fewer side effects (Manstein et al., 2004).
The recovery time for the CO2 fractional laser is usually
longer than that for a non-ablative fractional laser, as about
7 days of crust formation can be expected (Cho et al., 2010).
Growth factors play a crucial role in wound healing and
initiate skin repair (Figure 1) (Cho et. al., 2010; Penn et al.,
2012). Synergic interaction and communication between
many growth factors determine the outcome of skin repair.
3
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