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Abstract
BACKGROUND
Toxic epidermal necrolysis (TEN) is often associated with skin wounds affecting large areas. Healing of this type of wound is difficult because of pressure, infection and other factors. It can increase the length of hospital stay and result in wound sepsis and even death.

CASE SUMMARY
A 49-year-old woman developed a skin lesion covering 80% of the total body surface area after using a kind of Chinese medicinal ointment on a burn wound on her back; she developed life-threatening wound sepsis and septic shock. Methicillin-resistant Staphylococcus aureus, carbapenem-resistant Acinetobacter baumannii, carbapenem-resistant Pseudomonas aeruginosa and other bacteria were cultured from wound tissue, deep venous catheter and blood samples. Imipenem cilastatin sodium, tigecycline and teicoplanin were used for anti-infection therapy. Finally, the patient was transferred to the burn department because of severe wound sepsis. In the burn intensive care unit, pain-free dressing changes and autologous scalp skin grafting were performed to heal the wound in addition to reasonable and effective antibacterial treatment according to microbial susceptibility test results. After three operations within 2 wk, the wound healed and sepsis resolved.

CONCLUSION
TEN patients with large areas of skin injury may develop wound infection and life-threatening wound sepsis. Autologous scalp skin grafting may be beneficial for rapid wound healing and reducing the risk of sepsis in TEN patients, and it leaves no scar at the donor site.
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Core Tip: Toxic epidermal necrolysis is often associated with large skin wound areas. Healing the wound is difficult because of pressure, infection and other factors. Autologous scalp skin grafting may be a good option to promote rapid wound healing and reduce the risk of wound sepsis.

INTRODUCTION
Toxic epidermal necrolysis (TEN) is considered a delayed allergic drug reaction that often manifests as fever and painful local erythema at onset, spreads quickly and causes slack bullae or epidermal peeling. Nikolsky’s sign can be observed in patients, and extensive skin and mucous membrane erosion [skin injury area > 30% of total body surface area (TBSA) involvement] generally occurs within 24-72 h but can develop as long as 4-28 d after drug exposure[1,2]. Almost any drug can cause a drug rash[3]. When the skin injury area is large, at more than 50% TBSA, the condition is extremely serious and is considered a dermatological emergency, as it is associated with high risks of death and disability[4-6]. The risk of mortality increases with increasing surface area involvement, and a meta-analysis of the literature showed the mortality risk to be between 16% and 55%[7]. It becomes difficult to heal the wound because of pressure, infection and other factors[8-10]. It eventually increases the length of hospital stay and can result in wound sepsis and even death. Thus, in such patients, guidance on how to promote quickly wound healing and reduce the occurrence of wound infection and systemic infection would be beneficial for designing treatment regimens. Dry exposed therapy, dressing changes, topical antibiotics and new-type dressings are often used to prevent secondary infections[11]. In this report, the case of a patient with severe TEN with an 80% TBSA skin injury and wound sepsis treated by autologous scalp skin grafting is presented (Figure 1). The use of the patient’s personal information and medical data in our manuscript has been approved by the Ethics Committee of the First Affiliated Hospital of Army Medical University.

CASE PRESENTATION
Chief complaints
A woman aged 49 years who suffered from a superficial partial-thickness steam burn (1% TBSA) was admitted to the hospital for a red rash that appeared locally on the back and elsewhere, such as the face and neck, after using a kind of Chinese medicinal ointment on the burn wound on her back.

History of present illness
Initially, the local hospital diagnosed the patient’s condition as folliculitis, shingles or chickenpox and treated the patient with various drugs, including erythromycin and acyclovir. Her condition gradually worsened, with systemic rash development; blister formation; wide-spread peeling of the skin, mucosa and other epithelial tissue; dermis exposure and a high fever within 96 h. On the 8th d after onset, the patient was urgently transferred to the Dermatology Department at our hospital.

[bookmark: _Hlk57747405]Physical examination
The patient presented with typical rash and lesion morphology, suggestive of a delayed drug allergic reaction (fever, painful local erythema at onset, slack bullae or epidermal peeling), Nikolsky’s sign, extensive skin and mucous membrane erosion and skin injury covering approximately 80% of the TBSA (Figure 2).

FINAL DIAGNOSIS
The diagnosis was confirmed to be TEN according to typical rash and lesion morphologies and the patient’s medical history.

TREATMENT
After prednisone pulse therapy, immunoglobulin fortification and anti-infection therapy, the rash was controlled, but damaged skin still covered approximately 80% of the TBSA. Wound healing was a challenge due to pressure and infection; subsequently, wound sepsis and systemic infection developed.
[bookmark: _Hlk57746686][bookmark: _Hlk57746659]Methicillin-resistant Staphylococcus aureus, carbapenem-resistant Acinetobacter baumannii, carbapenem-resistant Pseudomonas aeruginosa and other bacteria were cultured from wound tissue, deep venous catheter and blood samples. The intensive care unit of our hospital recommended plasma exchange treatment, but the patient refused it. After fluid therapy, norepinephrine for circulation maintenance, a combined antibiotic regimen for anti-infection therapy [imipenem and cilastatin sodium (1000 mg every 8 h) combined with tigecycline (500 mg every 12 h)], organ function protection therapies and water and electrolyte balance correction, the woman’s vital signs stabilized. After a hospital-wide discussion, the patient was finally transferred to the burn intensive care unit (BICU) because of the size of the wound and severe wound sepsis. In the BICU, we gradually reduced the steroid dose, performed additional microbiological investigations and strengthened anti-infection therapy. We particularly emphasized wound treatment. A Stryker frame was used to turn the body every 4 h (1/4 h) to reduce pressure and moisture on the back wound. Painless dressing changes under surgical anesthesia were conducted for thorough wound cleaning, including wound necrotic tissue removal. Mupirocin and epidermal growth factor were used to improve the wound bed. We also strengthened the management of various catheters, including the central venous catheter, tracheal tube, urinary catheter and nutrition support tube and provided psychological counseling and rehabilitation training (Figure 1). 
When the general condition of the patient met the requirement for skin grafting, wound debridement and skin grafting were performed (Figures 3 and 4). Split-thickness scalp skin was used as an autologous skin source. The skin transplantation procedure was divided into two parts that were performed simultaneously. In one part, edematous granulation tissue and necrotic tissue were scraped off with a scalpel and repeatedly rinsed with hydrogen peroxide (0.1%) and normal saline three times. Gauze soaked with 1:20000 epinephrine solution was used to stop bleeding for 5 min. In the other part, normal saline containing 1:200000 epinephrine was injected into the scalp to promote skin swelling, resulting in hemostasis. A razor-thin slice of skin was cut with an air-driven dermatome, and the donor area of the head was covered with Vaseline and gauze; the multi-layer sterile dressing was applied under pressure. After cleaning with sterile normal saline, the split-thickness skin was cut into stamp-like pieces sized 0.5 cm × 0.5 cm; finally, the stamp-like skin from the scalp was transplanted onto the wound and bandaged with gauze.

OUTCOME AND FOLLOW-UP
After autologous scalp-skin grafting, all the wounds healed within 2 wk, and the infection indicators and vital signs returned to normal (Figure 5). The patient was discharged, with no recurrent wound infection or skin injury.

DISCUSSION
Treatment of skin and mucosal wounds is important in TEN patients with large skin lesions over 50% of the TBSA. Studies have shown that when large areas of the skin are damaged, impaired skin barrier function can lead to electrolyte disturbance, hypermetabolism, excessive fluid exudation and increased risk of infection[12]. However, many factors, such as pressure, infection, nutrition and immune status, may lead to deepening of the wound surface, resulting in healing difficulty or even no healing[13,14]. How to prevent and treat wound deepening is important. Wound cleaning, debridement and drainage, frequent changes in body position to prevent wound pressure and moisture, regular dressing changes and the selection of appropriate new functional dressings are useful treatment strategies to promote wound healing[15,16]. New antibacterial dressings containing silver ions, biological materials and allogeneic skin dressings have been demonstrated to be beneficial in wound healing[17-19].
In the case presented here, more than 80% of the patient’s skin wound was exposed and infected, making healing difficult. Moreover, the patient eventually developed wound sepsis. For this patient, how to heal the wound quickly and effectively became the priority. Autologous skin grafting was performed as an alternative surgical treatment for rapid wound healing. Autologous skin grafting is a method of surgically harvesting the patient’s own skin with skin cutting tools and then transplanting it onto a wound to promote rapid healing of the wound. Because of its strong regenerative ability, the scalp can heal with no scar after split-thickness skin is harvested. Skin harvesting from other donor body sites will produce scars, which will affect the appearance, feeling and function of the skin. Moreover, the scalp, as the donor site, can repeatedly supply split-thickness skin grafts up to 10 times. Autologous scalp-skin grafting provides a good alternative to surgical repair of large-area skin wound. The scalp generally produces no scarring at the donor site after healing. Additionally, combined with reasonable skin expansion techniques, such as postage stamp skin grafting (the skin expansion ratio is about 1:2 to 1:4) and Meek grafting (the skin expansion ratio is about 1:9)[20], the coverage area of the wound was enlarged.

CONCLUSION
In TEN patients, when the wound has difficulty healing due to pressure, infection or other factors, autologous scalp skin grafting may be helpful in shortening hospitalization durations, reducing complications and preventing mortality.
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Figure Legends
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Figure 1 Timeline of the case, from drug contact to wound healing and rehabilitation, including treatment for toxic epidermal necrolysis and wound sepsis. MRSA: Methicillin-resistant Staphylococcus aureus; TBSA: Total body surface area; TEN: Toxic epidermal necrolysis.
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Figure 2 Skin injury involving drug rash with blister formation, wide-spread peeling and exposed dermis on the 9th d (4 May) and 19th d (14 May) after onset.
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Figure 3 Wound healing after autografting on the back, buttocks and arms by stamp skin grafting after harvesting split-thickness skin grafts from the patient’s scalp under general anesthesia. 
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Figure 4 Wound treatment flowchart of main treatments, including external Chinese medicinal ointment use, dressing changes and debridement under surgical anesthesia, autologous skin grafting and rehabilitation. ICU: Intensive care unit.
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Figure 5 Trend chart of procalcitonin, white blood cell count and neutrophil percentage during the process of wound sepsis treatment. Infection indicators of wound sepsis increased significantly. When all the wounds were healed, the infection indicators gradually returned to normal. N: Neutrophils; PCT: Procalcitonin; WBC: White blood cell.
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