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Introduction
Although there is great improvement in acute burn management 

still there is considerable unmet problem in burn recovery and skin 

scarring and the prevalence of hypertrophic scarring following burn 

is about 70% [1]. 

After skin burn injury, there is linear deposition of collagen that 

develops a scar that lacks the pliability of normal skin. This collagen 

deposition happens in excess resulting in the appearance of a 

pathological scar that is thick and hard [2]. Furthermore, the scar 

is painful and pruritic which worsens the patient outcome and 

quality of life [3]. There are two types of scarring that originate 

from burn trauma-keloid or hypertrophic scar. Keloids, develop 

months to years after initial injury and spread beyond the margin 

of the original defect. It continues to evolve over time, without a 

quiescent or regressive phase and do infiltrate the surrounding 

tissue [4]. Hypertrophic scars on the other hand, happen within the 
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ABSTRACT

Background: Burn scar is one of the commonest medical problems that need intervention as initially treat burn infection, then preventing 
the scar, followed by treatment of scar.Plastic surgery interference should be considered as a last resort.

Materials and Methods: This is case series descriptive and therapeutic interventional study where a total of 170 patients with burn scar were 
managed and evaluated. Their ages ranged from 1-40 years with a mean 25 year, 120 (70.58%) males and 50 (29.41%) females. All had history 
of burn and the age of scar was ranged from 0.5-3 years. All cases were treated with topical diluted clobetasol ointment combined with 
oral zinc sulfate with duration of 2-4 months. Scoring system of reduction of burn scar was introduced and applied and three parameters 
of response were considered: scar size reduction, improvement of itching and pigmentation whether hyper or hypopigmentation. The 
reduction in scoring was estimated as mild, moderate and marked reduction.

Results: The results of this study showed 50% reduction rate while scoring system demonstrated statistically significant reduction with p 
value ≤0.001 at two months of therapy. While at four months, there was 75% reduction rate and with highly statistically significant reduction 
of scoring system p value ≤0.0001. The reduction of scar scoring was mild in 20% of cases and moderate in 30% while marked in 50% of 
patients at the end of four months of therapy.

Conclusion: Medical therapeutic intervention should be started as early as possible to minimize scar formation, to reduce the scar size and 
treat pigmentary problems. This therapeutic trial will minimize plastic surgery need. Also newly invented scoring system was introduced to 
evaluate the response to treatment.
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borderlines of the original defect, are raised, red to pink in color, 

and appear within 4-8 weeks after initial trauma or injury [5]. 

This scar will mature and gradually regress to a flatter scar over a 

period of two years. Like keloid, hypertrophic scars are raised and 

erythematous. In both keloids and hypertrophic scarring there is 

increased collagen deposition that is oriented in thick bundles, 

however, the arrangement of collagen fibers differs. Keloids are 

primarily composed of disorganized bundles of type 1 and type 

3 collagen arranged haphazardly to the epithelium surface [6]. In 

contrast, in hypertrophic scarring, histology reveals a profusion 

of collagen type 3 fibers oriented parallel to the surface of the 

epithelium [6].

The formation of pathological scars is regarded as a result of 

dysregulation in the process of wound healing which characterizes 

by an inflammatory phase, a proliferative phase, and a remodeling 

phase [5,7]. The inflammation is critical to the removal of 

dead tissue and the prevention of infection by neutrophils and 

macrophages through the secretion of cytokines and proteases and 

the actions of phagocytosis [8]. The proliferation phase was finished 

by the migration and proliferation of different cells. Activated by the 

cytokines and growth factors, such as platelet-derived growth factor 

and transforming growth factor-beta (TGF-β) released mainly from 

macrophages, fibroblasts are stimulated to produce extracellular 

matrix and collagen. Angiogenesis is initiated by the action of 

endothelial cells in response to the up regulation of vascular 

endothelial growth factor [9]. Keratinocytes from the border of the 

wound and adnexal structures migrate and proliferate to make the 

wound healed by re-epithelialization. While the remodeling phase 

can take up to a year or longer to complete, which is characterized 

by the replacement of collagen 3 by collagen 1, rearrangement 

of granulation tissue, and the contracture of the scar through the 

action of myofibroblasts. During the remodeling phase, a variety of 

extracellular matrix and their corresponding enzyme system act to 

obtain the aim of restoring normal histological structure [10]. Even 

after remodeling for many years, the wounded tissue never regains 

the characteristics of normal skin. The dysregulation of apoptosis 

and proliferation of fibroblasts, a disproportion between synthesis 

and degradation collagen in the extracellular matrix, and abnormal 

structure of epithelium are responsible for scarring [11]. The early 

stage scars have extreme abnormally arranged collagen fibers and 

diffuse capillaries in histology, which manifest as a red hypertrophic 

scars, whereas the late stage of scars has excessive fiber deposition 

and blocked vessels, which manifest as normal color or reduced 

color scars with elevation, flat, or atrophy in morphology [11].

Treatment of Burn Scar

Non-invasive options: Which include use of compression treatment 

(such as pressure garments with or without gel sheeting); static and 

dynamic splints; acrylic casts; masks and clips; application of a 

variety of creams, oils and lotions, silicon sheeting, with or without 

adhesive and hydrotherapy [1,12,13,14]. 

Invasive treatments: Include surgical excision and resuture [7]. 

Intralesional steroid injection [15] is commonly used but is prone 

to complications like dermal thinning, fat atrophy and pigment 

changes. Other therapy that have been recommended with 

variable outcomes include injections of 5-fluorouracil [16] and 

bleomycin [17], laser therapy [18], radiotherapy [19], cryosurgery 

[20] and debulking with intralesional injection of methotrexate 

[21].

Corticosteroids were proved to induce scar regression through 

many different actions. First, they repress inflammation by 

inhibiting monocyte and leukocyte migration and phagocytosis 

[22], second, they have an antimitotic effect that impedes 

fibroblasts and keratinocytes, slowing reepithelialization and new 

collagen formation. Third, they are powerful vasoconstrictors, thus 

reducing the conveyance of oxygen and nutrients to the wound 

bed [22].

Zinc, is an essential micronutrient for humans and its importance 

can be gauged from the fact that it is an essential component of 

more than 300 metalloenzymes and over 2000 transcription factors 

that are needed for regulation of lipid, protein and nucleic acid 

metabolism and gene transcription [23]. Sharquie introduced 

oral zinc sulfate widely in treatment different and diverse skin 

diseases such as cutaneous leishmaniasis [24], basal cell carcinoma 

[25], plane warts [26], xeroderma pigmentosum [27] and others 

[28,29,30,31].

Also he used zinc sulfate in treatment of many skin sclerosing 

conditions like morphea, lichen sclerosus et atrophicans and 

different types of scars including hypertrophic and keloid [32].

From extensive reviewing literature, we found that there is no 

marked limiting factor between hypertrophic scar and keloid. Hence 

we prefer to use the term burn scar to include both hypertrophic 

scar and keloid. 

So, the aim of this present study to record all cases of burn scar 

that followed burn as early as possible and treat them by medical 

therapy before any plastic intervention.

Materials and Methods
This case series descriptive and therapeutic interventional study 

that was carried out during the period from April 2014 to July 2020 

where a total of 170 patients with burn scar were managed and 

evaluated. Their ages ranged from 1-40 years with a mean 25 year, 

120 (70.58%) males and 50 (29.41%) females. All had a history of 

burn and the age of the scar was ranged from 0.5-three years. Most 

patients mentioned that the scar appeared few weeks after healing 
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of burn. The number of scars was often multiple and variable in 

size. The sites were face and neck in 68 (40%) cases, limbs in 144 

(84.7%), while trunk in 64 (37.64%) of patients.

All cases enrolled in the present study had no history of therapy 

with topical or systemic remedies for at least two months before 

starting the current work.

A full history was taken with emphasis on age, sex, duration of scar, 

associated symptoms, previous scar treatment and past medical 

and surgical history. A careful physical examination was carried out 

to identify the site, size, type, and color of the scars.

Formal written consent was taken for each patient before starting 

the therapy, after a full explanation about the nature of the disease, 

course, the method of treatment, complications, follow, prognosis, 

and the need for photographs before treatment and each visit 

during the following.

All patients were treated with topical diluted clobetasol propionate 

ointment (clobetasol ointment 0.05% 50 gm + vaseline ointment 

25 gm + salicylic acid 1.5 gm) twice a day under occlusion in some 

suitable sites combined with oral zinc sulfate (5-10 mg/kg/day in 

two divided doses) with a duration of 2-4 months. The clobetasol 

propionate 0.05% w/w ointment (Promax®) is manufactured by 

Jamjoom Pharma. 

A scoring system of reduction of burn scar was newly introduced 

and applied and three parameters of response were considered: 

scar size reduction, improvement of itching and pigmentation 

whether hyper or hypopigmentation. The reduction in scoring was 

estimated as mild (1-3), moderate (4-7) and marked reduction (8-

11). Also percentage of reduction was assessed (Table 1).

This scoring is semi- parametric assessment and it was carried out 

before therapy, at two months and at four months of therapy.

Two dermatologists compared the photos of patients before and 

during follow-up besides the clinical evaluation using scoring 

system in Table 1.

Patient’s satisfaction to response to the treatment was assessed as 

follow:

1) Full satisfaction.

2) Partial satisfaction.

3) No satisfaction.

Statistical Analysis

All statistical calculations were performed using a Statistical Package 

for the Social Science version 22. Data were statistically described in 

terms of range, mean, median, frequencies (no. of cases), percentage 

(%), scar duration and male to female ratio. The p value of ≤0.05 was 

considered statistically significant.

So the total scores will be 11 and this could be divided into: Mild 

reduction (1-3); moderate reduction; (4-7) marked reduction (8-11). 

So scoring should be carried out before therapy, at two months and 

at four months of therapy.

Results
The results of this study showed 50% reduction in scar size at two 

months therapy and this was statistically significant reduction 

with p value ≤0.001. While at four months, there was 75% 

reduction rate in scar size and with a highly statistically significant 

reduction p value ≤0.0001. There was marked rapid reduction 

and clearance of hyperpigmentation during therapy while 

leukoderma showed slow response. While the total reduction 

of scar scoring was mild in 34 (20%) of cases and moderate in 

51 (30%) and marked in 85 (50%) of patients at the end of four 

months of therapy and these results were also highly statistically 

significant p value ≤0.0001.

Itching was the main symptom and was found in 118 (69.41%) of 

patients.

There were no untoward effects from topical therapy such as 

allergy,dermal thinning or fat atrophy noticed during the course of 

the study.

Mild adverse effects were recorded due to oral zinc sulfate therapy, 

these adverse effects were mild and did not necessitate to stoppage 

of therapy. These were nausea in 55 (32.35%) and mild epigastric 

pain in 25 (14.70%) patients.

Photos of patients before and during follow up period were showed 

in Figures 1, 2, 3.

Full satisfaction was in 111 (65.29%) patients while 59 (34.7%) 

patients had partial satisfaction.

Discussion
Cutaneous burn scarring is a persistent medical problem and 

characteristically underlies post-burn physical and psychosocial 

Table 1. Scoring system to assess burn scar response to medical therapy

Parameter
Score

1 2 3 4

1 Scar size reduction 1-25% >25-50% >50-75% >75-100%

2 Pigmentations reduction 1-25% >25-50% >50-75% >75-100%

3 Itching reduction Mild Moderate Marked -
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morbidity [1]. The treatment of scars is challenging and needs 

multimodal management [33].

To our knowledge, the efficacy of topical diluted clobetasol 

ointment (clobetasol + vaseline + salicylic acid) has never been 

investigated in the treatment of scar but only one study by Atiyeh 

[34] demonstrated some efficacy of topical steroid in treatment of 

keloid, while another study recorded no effect [35].

Furthermore many previous studies pertaining to intralesional 

steroid alone or in combination with other therapy showed variable 

results with many side effects like high recurrence rate especially in 

keloid and many side effects such as pain at the site of injection, 

dermal thinning, fat atrophy and pigment changes [15]. 

The benefits of steroid in therapy of scars are by decreasing collagen/

glycosaminoglycan synthesis, inhibit leukocyte and monocyte 

activity, decrease in fibroblast activity via antimitotic activity, induce 

hypoxia via a vasoconstriction effect, increase in beta fibroblast 

growth factor and decrease in TGF-β1 [22,36].

While topical salicylic acid causes desquamation of corneocytes as it 

dissolves the intercellular cement and reduces the pH of the stratum 

corneum, thereby increasing softening and hydration of epidermis 

[37]. Furthermore, it has antipruritic and anti-inflammatory actions 

and these actions may be explained by its inhibitory effects on 

prostanoids and cyclooxygenase. Also because of its keratolytic 

effects, salicylic acid increases the penetration of topical steroids 

[38,39].

Figure 1. Twenty-three years old male with post burn scar of the face. Before treatment (a and b) and four months after treatment (c 
and d)

Figure 2. Thirty-seven years old female with post burn scar of the face. Before treatment (a and b) and four months after treatment (c 
and d)
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Petroleum jelly ointment (vaseline) when applied daily for 1-3 

weeks are excellent alternatives to maintain wound bed moisture 

[40]. It enhances hydration of stratum corneum by reducing 

transepidermal water loss. Also, it has another benefit by decreasing 

scar erythema [41].

Sharquie introduced oral zinc sulfate in the treatment of 

morphea,lichen sclerosus et atrophicans and different types of scars 

since 1985 [32] and this work had encouraged us to conduct the 

present work by using oral zinc sulfate in addition to diluted topical 

and clobetasol ointment. The beneficial effect of topical zinc in the 

management of scar has been attributed to its capability to enhance 

collagenase and prevent lysyl oxidase that leads to increased 

degradation and decreased production of collagen. Moshref [42] 

recorded a complete clearance of keloids with a very low rate of 

recurrence in 34% cases with the application of a zinc tape. Similarly, 

Söderberg et al. [43] recorded a clinical improvement in 23 of the 

41 cases with keloids after six months of application of a zinc tape.

From these different mechanisms of the different medications 

mentioned above in addition to our experience with the oral zinc 

sulfate in the treatment of different skin disorders, we encouraged 

to conduct the current study by using these combinations to get a 

synergistic effect, short duration of treatment, low recurrence rate, 

with minimal or no side effects.

Also, occlusive therapy enhances percutaneous absorption of 

clobetasol ointment and shows more potent action [44]. Besides, 

occlusion prevents transepidermal water loss and promote hydration 

of stratum corneum. Finally, pressure effects of the occlusion cause 

vasoconstriction which leads to hypoxia and this hypoxia decreases 

the scar size and prevents it from growing more or increase in size 

[45,46,47]. 

Surgical treatment of scar is costly, associated with risk of infection, 

needs good experience in the treatment of scar, high recurrence 

rate especially with keloid or when it is used alone. In addition, 

the scar may develop at the donor site when grafting is indicated 

and sometimes need general anesthesia [48]. The results of this 

surgical maneuver is in contrast to results of current work using 

combination therapies as they are non-costly, easy to use, no risk of 

infection, 75% reduction rate in scar size with 50% reduction in scar 

scoring after four months of therapy. And with marked clearance 

of pigmentation and itching, these reductions were statistically 

significant. Also 64.7% of patients showed full satisfaction with no 

or mild side effects. 

We believe that this innovative treatment regimen is a useful 

alternative to surgical intervention for post burn scar especially in 

early cases. 

So the message from this present study is to encourage using non-

surgical approaches as early as possible including the combination 

of therapy as applied in this study. And to postpone surgical 

intervention (unless it is urgent) and give time for these medical 

treatments to exert their effects on burn scar, as medical treatments 

may show good therapeutic outcome.

Study Limitation

In our study, biopsy was not performed as it was refused by all 

patients.

Conclusion 
Diluted clobetasol propionate ointment under occlusion combined 

with oral zinc sulfate is an effective mode of therapy for burn scar 

with mild or no side effects.

Figure 3. Twenty-one years old female with post burn scare of both hands. Before treatment (a) and after two months (b)
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Medical therapeutic intervention should be started as early as 

possible to minimize scar formation, to reduce the scar size and 

treat pigmentary problems. The present therapeutic protocol gave 

satisfactory responses in all patients and will minimize plastic 

surgery need. Also the present work introduced new scoring system 

that used to assess the response to therapy.
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