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INTRODUCTION

Persulfates and hydrogen peroxide are the active ingredients in 
the highlighting mixture used for hair coloring. Commercially 
available preparations have a much higher concentration of sul-
fates (up to 60%). Off-the scalp preparations generally have a 
concentration of approximately 25%. Coagulative necrosis re-
sults from direct contact of oxidizing salts with tissues. Hydro-
gen peroxide is also a powerful oxidizing agent. At the concen-
tration of 10% that is found in many hair coloring materials, it is 
highly irritating and corrosive, and it can therefore lead to skin 
blisters and burns [1,2]. 

The first skin-stretching device (Sure-Closure) was designed 
by Hirshowitz et al. [3]. Many devices and techniques have 
been introduced for skin stretching and secure wound closure. 
However, they were expensive to prepare. The author’s tech-
nique is a new and simple method to help close problematic ar-
eas of skin shortage that would otherwise require more compli-
cated procedures.

CASE

A 21-year-old female patient was seen with a burn defect on her 
occipital scalp leading to exposed subcutaneous tissue after 
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chemical application during hair coloring in a salon. Microbio-
logical examination of a swab obtained from the area of ulcer-
ation detected moderately high levels of Pseudomonas aerugino-
sa. Ciprofloxacin was intravenously injected as an antibiotic to 
which Pseudomonas aureus is sensitive, and Exsalt T7 (Exciton 
Technologies Inc., Edmonton, AB, Canada) was used for wound 
dressing. The dimensions of the wound were 10 cm × 5 cm, and 
a skin graft or flap would have been required to close the defect 
(Fig. 1A). 

The skin-stretching method was applied, and incremental 
stretching was performed over a period of 12 days until the de-
fect was closed. This method consists of inserting 2-long trans-
fixing K-wires (1.6 mm) 2 cm from the wound margins along 
the long axis of the wound defect and inserting paired 3-wire 
threads (23 gauge) at the wound border through the subcutane-
ous layer after binding the K-wires along the transverse axis of 
the wound defect (Fig. 1B and C). Stretching for approximation 
of the wound edges was started by twisting the paired wire 
threads on both sides. The twisting of the paired wire threads 
was continued until the patient felt discomfort or blanching or 
shininess was found at the wound edges. This procedure was re-
peated until wound margins were approximated so they could 
be sutured together (Fig. 1D). When this skin-stretching device 

was used, the upper part of the wound was expected to undergo 
epithelization, but it gradually deteriorated as the hairs were re-
moved and the tissue damage progressed to granulation tissue. 
Subsequently, complete trichophytic closure was achieved by 
simple interrupted suturing with 4/0 Vicryl dermal sutures and 
4/0 Mersilk skin sutures (Fig. 1E). 

The patient experienced partial scar widening 2 years after sur-
gery (Fig. 1F). Therefore, hair follicle transplantation into the 
scar tissue for aesthetic improvements was performed through 
the follicular unit extraction method with harvesting from the 
adjacent occipital scalp (Fig. 2).

DISCUSSION

Persulfates and hydrogen peroxide are the active ingredients in 
the highlighting blend used in hair bleaching. Ammonium and 
potassium persulfate are inorganic salts that are classified as oxi-
dizing agents, in addition to being acidic and flammable. The 
pH of the 1% ammonium persulfate solution is 4 to 6. Commer-
cially available formulations contain a much higher concentra-
tion of sulfates (up to 60%) [1]. 

Off-the scalp preparations generally have a concentration of 
approximately 25%. Coagulation necrosis is caused by direct 

Fig. 1. Scalp burn wound and skin-stretching closure method

(A) Full-thickness scalp wound measuring 10 cm×5 cm in the occipital area. (B) Two long transfixed K-wires (1.6 mm) were inserted 2 cm from 
the wound margins along the long axis of the wound defect. (C) Paired 3-wire threads (23 gauge) bound with K-wires were inserted at the 
wound border through the subcutaneous layer. (D) Stretching to approximate the wound edges was started by twisting the paired wire threads 
on both sides after binding the K-wires along the transverse axis of the wound defect. (E) Complete trichophytic closure was achieved by simple 
interrupted sutures. (F) This patient experienced partial scar widening 2 years after surgery.
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contact between the oxidizing salt and the tissue. Furthermore, 
strong oxidants also denature proteins, thereby causing cell 
damage through cytotoxic effects. Hydrogen peroxide is also a 
powerful oxidizer. It is a clean, colorless, non-flammable liquid 
and is not well absorbed through intact skin. At the concentra-
tions used for household sterilization purposes (3%–5%), it is 
slightly irritating to the skin and mucous membranes. However, 
at the concentration of 10% found in many hair-bleaching solu-
tions, it is highly irritating and corrosive, and therefore may 
cause skin blisters or burns. Prolonged exposure to these oxidiz-
ing chemicals causes tissue necrosis and eschar formation, 
which limits acid penetration [2].

As clinicians, we must educate people about the risk of burns 
caused by mixtures used for hair coloring, provide information 
on the safe use of these compounds, and join in current efforts 
to ban these chemicals from hair coloring products.

The closure of large skin defects is a challenge for surgeons. 
Large local excisions or acute trauma can create defects that are 
not amenable to primary closure. In the past, the treatment of 
large skin defects required the application of a graft or flap.

Due to advances in research into the biomechanical character-
istics of skin, pre-suturing techniques [4] and other soft-tissue 
expansions [5] have been increasingly presented in the litera-
ture. These methods manipulate the skin very close to the mar-
gins of the wound or within a limited surgical area to facilitate 
wound closure. Hirshowitz et al. [3] designed the first skin-
stretching device, among a range of impressive wound closure 
techniques. This skin-stretching device did not incorporate skin 
undermining, because undermining together with traction may 
be detrimental to the viability of the wound margins. The sure-
closure device was used to close an 8-cm defect on the lateral 
side of a patient’s leg [6] and escharotomy wounds in a patient 

with an acute burn [7].
Other devices and techniques introduced for skin stretching 

and secure wound closure include Wisebands [8], the TopClo-
sure 3S system [9], the EASApproxi device [10], the shoelace 
technique [11], and the DermaClose system [12]. Except for 
the shoelace technique, the devices mentioned are expensive to 
prepare. 

Cases of scalp wound closure using a skin-stretching device 
can develop marginal alopecia due to reduced blood flow in the 
sagittal scalp area [13]. Scalp scarring and alopecia can be allevi-
ated with hair follicle transplantation [14].

 In addition, 2-long transfixed K-wires (1.6 mm) and paired 
3-wire threads (23 gauge), which are readily available in most 
hospitals, were utilized to close the large cutaneous scalp 
wound. This is a valuable and simple method to help close 
problematic areas of skin shortage that would otherwise require 
more complicated procedures. Additionally, visible remaining 
scalp scarring can be refined by hair follicle transplantation us-
ing the follicular unit extraction method (Fig. 2).
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Fig. 2. Hair follicle transplantation in the scalp scar 

(A) Hair follicle transplantation into the scar tissue for aesthetic improvements was performed by the follicular unit extraction method with har-
vesting from the adjacent occipital scalp. (B) The donor site of follicular unit extraction and living grafted hairs at 2 months after surgery. 
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