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Background: Autologous non-cultured cell (ANCC) spray has been used to treat burns, chronic wounds, and vitiligo, but its use in 
junctional epidermolysis bullosa (JEB) has not been published previously. Chronic wounds in JEB are caused by mutations of laminin 
332 (L322), whose function is to attach and act as a glue in the basal membrane. It is proposed that ANCC applications can provide 
keratinocytes and fibroblasts required to improve epithelization and spontaneously correct revertant keratinocytes in the wound area.
Purpose: To develop a modified procedure of ANCC spray and improve epithelization using silver sulfadiazine covered with plastic 
wrap to treat chronic wounds of JEB.
Patients and Methods: Shave excision of the donor site was performed on a 19-year-old girl with JEB. The ANCC spray was 
prepared and applied to the chronic wound, which was then covered with silver sulfadiazine occluded with plastic wrap.
Results: Following the ANCC spray application, epithelization was successfully initiated. Unfortunately, the wounds recurred after 
four months of follow-up.
Conclusion: The modified application method of ANCC spray provides a good alternative to treat chronic wounds in JEB.
Keywords: revertant mosaicism, silver-sulfadiazine, plastic wrap, chronic wound, junctional epidermolysis bullosa

Introduction
Junctional epidermolysis bullosa (JEB) is a severe hereditary bullous disease caused by reduced dermal-epidermal 
adhesion due to mutations in LAMB3, LAMA3, LAMC2, or COL17A1.1 According to reported cases, a mutation in 
LAMB3 occurred in about 80% of patients with generalized severe JEB.2–5 The clinical manifestations of JEB are usually 
severe, with mucocutaneous blistering at birth and early mortality. Blistering may be severe, and exuberant granulation 
tissue can form on the skin around the oral and nasal cavities, fingers and toes, and internally around the upper airway,1 

leading to chronic wounds.6 Chronic wounds in JEB remain a major concern to patients and caregivers since they can 
cause anxiety, fear, loss of power or control, and poor body image.

Until recently, the treatment of EB was focused on maintaining the patient’s condition by providing symptomatic treatment 
to reduce itch or pain and optimizing wound care.7 However, therapies with curative intentions are currently being developed, 
such as gene therapy, cell therapy, protein therapy, and antisense oligonucleotides, which appear promising to cure EB.8

Cell-based therapy for EB has been established in multiple early-phase clinical trials, which involve keratinocytes, 
fibroblasts, bone marrow transplantation (BMT), mesenchymal stem/ stromal cells (MSCs), and induced pluripotent stem 
cells (iPSCs).7 Intradermal injection of allogeneic fibroblasts to chronic wounds of patients with recessive dystrophic 
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epidermolysis bullosa (RDEB) can promote wound healing by as much as 30–80%. Unfortunately, the results have been 
varied and not consistently superior to placebo injections. Also, the injection of fibroblasts into wounded skin can be very 
painful, which limits its clinical application.9,10 Based on these findings, we aimed to modify our cell-therapy,11 using 
a non-cultured cell suspension spray applied to JEB chronic wounds to improve the adherence of keratinocytes. In 
addition, the occlusion of 10% silver sulfadiazine using plastic wrap was applied afterwards to induce epithelization.

Case
A 19-year-old girl presented to the clinic with chronic wounds on her philtrum, perinasal, and auricular regions for over 
two years. During this time, the wounds would decrease in size but never heal. Six months before admission, the wounds 
on her philtrum became bigger and tended to bleed easily. Since childhood, she had blisters and wounds on her soles, 
which gradually healed. However, they developed in other parts of her body, including her philtrum. She was diagnosed 
with generalized intermediate JEB and was confirmed to have a novel homozygote mutation of LAMB3 exon 962 A>C 
(p.H321P), as reported in our previous work.12

Materials and Methods
Donor Site
Written informed consent was obtained before the procedure was performed. Additionally, the patient also gave written 
consent to participate in this case report and to publish the images of her disease and the case details. Institutional 
approval was not required. After disinfection of the donor area on the left thigh, anesthesia was performed with 
tumescent infiltration. A simple shave excision of a 7×3 cm2 skin area was performed using a razor blade. The donor 
site was sutured afterward, and the sutures were removed on day 10.

Autologous Non-Cultured Cell Spray Preparation (ANCC)
The skin tissue was immediately transferred to 4 mL of trypsin enzyme and incubated for one hour at 37° Celsius in order 
to release the skin cells from the extracellular matrix (ECM). The skin tissue was then rinsed with buffered solution to 
stop the trypsin digestion. The cells were mechanically removed by scraping them from the skin tissue with a scalpel. 
Eight mL of Dulbecco’s Modified Eagle Medium (DMEM) was added to the cell suspension as the nutrient medium, and 
the suspension was transferred to a sterile tube and centrifuged for 10 minutes at 2000 rpm. The supernatant was 
discarded to obtain the cell pellets, which were then resuspended in sterile phosphate-buffered saline (PBS), ready to be 
sprayed onto the recipient areas (Figure 1).

Recipient Sites
The recipient sites at the philtrum and auricular areas were disinfected with 1% povidone-iodine and rinsed with normal 
saline. Using a micropipette of 1000μm, the cell suspension was sprayed over the wounds and then covered with plastic 
wrap. The plastic wrap acted as an occlusion dressing from which a few small, punched holes were made earlier to 
improve aeration. Finally, the grafts were covered with sterile cotton gauges. After the procedure, the patient was advised 
to keep the dressing dry and to minimize manipulation. A broad-spectrum oral antibiotic treatment with 200mg cefixime 
was initiated for 5 days to prevent infection of the donor and grafted areas. Seven days after the procedure, during the 
follow-up visit, the dressing was substituted with 10% silver-sulfadiazine cream covered with the punched plastic wrap 
as the primary dressing and sterile cotton gauze as the secondary dressing. Improvement of the wounds was observed 
weekly.

Results
Follow-up was performed over 16 weeks. We utilized photographs to compare the weekly progress. The graft area 
developed epithelization after 3 weeks, and good improvement was evident after 4 weeks. Unfortunately, the graft area 
became eroded at week 5 due to the common cold experienced by the patient. The graft on her auricular regions showed 
good response after four weeks (Figure 2). After eight weeks from grafting, the responses were flattening and constant, 
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Figure 1 Autologous non-cultured cell spray (ANCC) method. (A) Donor site preparation on the left thigh by shave excision, (B) scrapping of the skin tissue to release 
cells, (C) spraying of cells to the recipient site, and (D) covering of the grafted area with punched plastic wrap.

Figure 2 Follow-up of treatment. Compared to the wounds (A) before procedure, the epithelization was observed (B) at week 3 and improved (C) at week 5. Further 
improvement of wound closure was seen (D) at week 14, but some areas were easily detached as seen in (E) week 15. The wound closure exceeded 70% of the total area.
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although in week 16 there were still some areas of small erosion and hyper-granulation tissue in the philtrum and 
auricular region. The procedure helped to heal 70% of the wound area.

Discussion
In this case, chronic wounds on the facial region hallmark the presence of junctional EB (JEB). The mutation of LAMB3 
causes detachment between dermis and epidermis, thus, giving exuberant granulation tissue leading to chronic wounds 
and prolonged inflammation.6 Treatments for the chronic wounds of EB have demonstrated varied results. All of the 
mutated proteins in the different types of EB are synthesized in keratinocytes except for collagen VII (C7); thus, 
autologous keratinocyte sheets from severe JEB were used to provide temporary improvement for wounds.13 Autografts 
for JEB were first introduced in 1987. The source of the graft was taken using a suction blister technique or punch biopsy, 
and the graft was then applied to the chronic denuded areas, from which 70% of cases completely healed and only 13% 
reoccurred after three months post-transplant.14 The use of autologous non-cultured cell (ANCC) suspension spray for 
JEB has never been published before. However, this procedure has been widely used for treating burns, chronic wounds, 
and even vitiligo.11,15,16

There is no standard for ANCC procedure; however, other studies use one or two ways to separate the cell from 
keratinocytes.17 The modification technique in our procedures involves the use of plastic wrap and 10% silver- 
sulfadiazine as the primary dressing.

Chronic wounds in our patient occurred as a result of a prolonged inflammation phase and impaired wound closure. In 
tissue formation, during the second phase of wound healing, the new tissue is formed as the leading-edge keratinocytes 
along the periphery of the wound acquire epithelial-to-mesenchymal transition (EMT) characteristics to become 
migratory. This EMT process initiates proliferation and differentiation of adjacent keratinocytes, generating the cell 
mass necessary to seal the wound. These migratory keratinocytes deposit a scaffold of laminin 332 (LM332) and 
fibronectin to aid in wound closure. At the same time, the underlying dermal fibroblasts support these keratinocytes 
through the formation and remodeling of the ECM.14 In our patient, the mutation in LM332 is possibly the underlying 
cause of the non-healing wounds. The utilization of donor autologous keratinocytes and fibroblasts in the cell spray could 
potentially substitute for the loss of LM332, enhancing the migration of keratinocytes, and inducing epithelization.

Successful ANCC suspension relies on the availability of unaffected skin in JEB patients. The phenomenon of 
revertant mosaicism in which the underlying cause of a genetic disease is corrected by somatic mutational events, usually 
occurs during embryonic development. In our case, blisters never occurred on the left thigh, and after the procedure, the 
suture on this site recovered completely. Therefore, we considered the thigh to have revertant mosaicism and chose this 
area as the donor site. This is in line with Gostynski et al who reported effective results in one LM332-deficient patient 
treated with autologous transplants of punch biopsies from a revertant skin patch to multiple chronic ulcers.18 Grafted 
skin sites did not form blisters until 18 months post-transplant, and sequencing confirmed that the regenerated epidermis 
areas were comprised of revertant keratinocytes.18 Even though sequencing from the donor area was not performed in our 
case, we propose that this mechanism may underlie the efficacy of our ANCC spray application.

Modern wound dressing optimizes the time of wound healing and reduces the scar formation. However, the use of 
modern dressing in resource-constrained countries is restricted because of economic reasons. Alternative wound dres-
sings such as using plastic wrap, banana leaves or cigarette rolling papers, have been introduced in these countries.19 

Plastic wrap is typically used for sealing food items and keeping them fresh over an extended period of time. In medical 
situations, plastic wrap has been alternatively used for wrapping premature babies after birth to prevent low 
temperature,20 as well as a first aid dressing for burns. There was no significant growth of bacteria when plastic wrap 
was used for acute burn dressing.21 We developed the use of plastic wrap dressing as a modification to modern dressing 
for the chronic wounds of JEB. The dressing adhered to the wound and promoted the moist microenvironment needed for 
wound healing. During follow-up, 10% silver sulfadiazine cream was also applied before plastic wrap occlusion. This 
antibiotic application may help resolve the inflammation by decreasing bacterial contamination, thereby hastening 
epithelization by inhibiting matrix metalloproteinases, which might delay wound contraction.22

During follow-up, the ANCC application procedure helped to promote 70% wound closure in the philtrum and 
auricular areas. However, the wounds still tended to break open easily with minimal trauma. Despite this drawback, the 
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procedure provides a new modified technique for limited-resources countries to enhance the process of wound closure. 
Further studies with well-designed methods need to be conducted in the future.

Conclusions
Autologous non-cultured cell spray in combination with silver-sulfadiazine on a plastic wrap dressing showed 70% 
improvement for healing chronic wounds in junctional epidermolysis bullosa with LAMB3 mutations.
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