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Abstract: Burn injury is a common type of trauma which causes significant morbidity and mortality. Wound healing following burns
can be complicated by the formation of hypertrophic scars and the occurrence of post-inflammatory hyperpigmentation (PIH).
Neodymium:yttrium aluminum garnet (Nd:YAG) laser might become one of the treatments of choice for hypertrophic scars and
PIH. We report a case of post-burn hypertrophic scars and hyperpigmentation in a 20-year-old man. The patient was consulted from the
Department of Plastic Surgery and Reconstruction after scar revision. He was treated with 1064 nm long-pulsed Nd:YAG laser therapy,
spot size 6 mm, fluence 55 J/cm2, pulse duration 3 millisecond (ms), for three sessions with one month interval, followed by 1064 nm
Q-switched (QS) Nd:YAG, spot size 4 mm, fluence 2.5 J/cm2, frequency 2 Hz for two sessions with one month interval. Clinical
improvement was observed after five sessions, characterized by scar thinning as assessed using Vancouver scar scale and increased
skin tone brightness also reduced redness assessed using a spectrophotometer with no significant side effects. The management of post-
burn facial scars and hyperpigmentation remains a challenge. Aside from surgery, the treatment strategy for hypertrophic scar is laser,
one of which is the long-pulsed Nd:YAG laser which reduces the production of collagen. In hyperpigmented lesions, QS Nd:YAG laser
destructs the melanosome. Combination of 1064 nm long-pulsed and QS Nd:YAG laser therapy provide significant improvement.
These therapeutic strategies can be considered as a treatment option for post-burn hypertrophic scars and hyperpigmentation.
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Introduction
Hypertrophic scars are a major complication of burns.1,2 Pigmentary disorders that develop in injured skin will result in
dyspigmentation in the scar, rendering the scar more visible.3 Dyspigmentation usually develops after deep partial or full-
thickness burns.4 Post-inflammatory hyperpigmentation (PIH) is a problem that persists for quite some time after the
injury.3

Treatment of hypertrophic scars is aimed at relieving tension. One of the most frequently used methods is Z-plasty2,5

which is useful for thinning and softening scars.5 Another strategy for treating hypertrophic scars is light amplification by
stimulated emission of radiation (laser) therapy.2 The Neodymium:yttrium aluminum garnet (Nd:YAG) laser is reported
to have good results in treating deep vascular diseases such as hypertrophic scars.6,7 It has been suggested that it acts by
suppressing neovascularization in these pathological scars that are characterized by vessel overgrowth that results in
nerve fibers and collagen in the reticular layer of the dermis.6 Nd:YAG laser is also effective for PIH.8–10 Its advantage
lies in its ability to penetrate more deeply in the skin.8

We report a case of a 20-year-old man with post-burn hypertrophic scars and hyperpigmentation. This case report
aims to present a report on the effectiveness of Nd:YAG laser as a treatment for post-burn hypertrophic scars and
hyperpigmentation.
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Case
A 20-year-old man was referred from the Department of Plastic Surgery and Reconstruction with chief complaint of post-
burn hypertrophic scars and hyperpigmentation three months after scar revision on the face. He suffered from burn injury
due to gas explosion 19 years ago. Dermatological status showed hypertrophic scars and hyperpigmented macules on his
forehead, nose, cheek, perioral area, (Figure 1). He was treated with 1064 nm long-pulsed Nd:YAG laser, spot size 6 mm,
fluence 55 J/cm2, pulse duration 3 millisecond (ms), for three sessions with one month interval, followed with 1064 nm
Q-switched Nd:YAG, spot size 4 mm, fluence 2.5 J/cm2, frequency 2 Hz, for two sessions with one month interval. He
received Centella asiatica cream for post-laser treatment. Scar thinning was assessed using Vancouver scar scale (VSS)
and skin tone brightness was assessed using a spectrophotometer, both showed good improvements following laser
therapy (Figure 2). In this patient, the degree of hypertrophic scar was assessed on the forehead, nose, right and left
cheeks, upper lip, and chin. The patient’s total VSS score was decreased from five points to four in the forehead nose,
right cheek, left cheek, and upper lip area, with one point decrease in the softness parameter. In the chin area, the
patient’s total VSS score was decreased from seven points to five, with two points decrease each in the softness and
thinning parameters. Improvement was observed in the patient’s scar after three administrations of laser therapy, as
indicated by thinning and softening, without any significant side effects. Based on the results of the spectrophotometer
examination as shown on Table 1, the patient’s skin became brighter with increased L* value and reduced redness with
decreased a* value in all areas of his face. Improvement was observed after five sessions of laser treatment and the
patient also feels satisfied. There were no significant side effects.

Discussion
Burn injury is a significant cause of morbidity and mortality worldwide which also affects the patients’ mental health and
quality of life.3 Trauma caused by burn injury can develop into scar.11 The prevalence of post-burn hypertrophic scars
varies from 32% to 72%.2 Hypertrophic scar is a common pathologic scar that develops after burn trauma1 and becomes
the main complication of burn. Risk factors that contribute to the development of hypertrophic scar are the wound’s
depth, skin color, and wound healing time.2 Wound healing consists of four phases, namely coagulation, inflammation,
proliferation, and remodeling.12 Recent research suggested that lasers can be an option over surgery in minimizing the
appearance of scars.13 Hypertrophic scar responded well to laser therapy.6

Figure 1 The patient’s clinical photograph at the first visit.
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Laser is a coherent monochromatic light source with high intensity.8 Laser parameters include wavelength, fluence,
pulse duration, and spot size, all of which are adjustable for delivering energy to the skin safely in order to achieve the
desirable therapeutic effect.14 The depth achieved is determined by spot size, laser power, and fluence. The bigger the
spot size and fluence, the deeper the laser can get through.6 One of the laser used on hypertrophic scar is non-ablative
laser, such as Nd:YAG.13 Mohamady et al13 concluded that the use of long-pulsed Nd:YAG laser showed good results in
treating scars by reducing the production of collagen. Our patient’s hypertrophic scars were treated with 1064 nm long-
pulsed Nd:YAG laser, with spot size 6 mm, fluence 55 J/cm2, pulse duration 3 ms, and erythema endpoint for three
sessions with one month interval. The Vancouver scar scale (VSS) is a useful assessment for grading scar to evaluate the
risk of scar development and evaluate therapeutic response. Parameters assessed on VSS are pigmentation, vascular,
softness, and the scar’s height.15

Disruption of normal melanogenesis in injured skin can render the dyspigmentation of scar more visible. Scars with
dyspigmentation are an undesirable effect of skin wound healing and become a risk for every individual worldwide.3 To
date, hyperpigmentation remains a challenge for doctors due to the lack of definite treatment choices.3,8 Laser therapy
can provide a good and satisfying result in PIH cases but requires several sessions, especially if the affected area is
extensive. Melanosome is broken down by laser, preventing further melanogenesis, and melanin transfer.3 Cho et al10

conducted a study related to PIH treated with a QS Nd:YAG laser. In our patients, the hyperpigmentation was treated
with 1064 nm QS Nd:YAG laser, spot size 4 mm, fluence 2.5 J/cm2, frequency 2 Hz, and erythema endpoint for two

Figure 2 Improvement observed 5 months following laser therapy.

Table 1 Spectrophotometer Before and After 5 Months Following Laser Therapy

L* a*

Before After Before After

Forehead 44.80 46.34 13.60 10.33
Nose 31.80 34.21 12.63 11.97

Right cheek 41.89 43.12 14.72 13.88

Left cheek 38.56 41.32 14.40 12.75
Chin 47.14 48.24 13.06 10.85

Notes: L* (luminance: black and white) to assess the level of skin brightness, a* (green and red) to assess erythema which will increase if erythema
occurs.
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sessions with one month interval. To assess the therapeutic response in pigmentary disorders, it is necessary to evaluate
color changes with a spectrophotometer.16 Three parameters are assessed objective in the spectrophotometer examina-
tion, namely: L* (luminance: black and white) to assess the level of skin brightness, a* (green and red) to assess
erythema which will increase if erythema occurs, and b* (blue and yellow) to assess hyperpigmentation disorders.16,17

Conclusion
In post-burn cases, wound healing may result in hypertrophic scars and post-inflammatory hyperpigmentation. This case
showed clinical improvement after five sessions laser therapy, characterized by scar thinning, increased skin tone
brightness, and reduced redness with no significant side effects. Combination of 1064 nm long-pulsed and QS Nd:
YAG laser may be considered as treatment of choice for these lesions.

Consent for Publication
The patient has signed the consent forms for the use of case details, images for publication, and for scientific purposes.
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