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CASE REPORT

Surviving an Extensive Burn Injury Using Advanced Skin 
Replacement Technologies

Charis Kelly, RN (EC), MN, NP,* David Wallace, MSc, MD,*,† Veronique Moulin, PhD,‡ 
Lucie Germain, PhD,‡ Jennifer Zuccaro, PhD,*,  Izabela Galdyn, MD,* and Joel S. Fish, 
MD, MSc, FRCSC*,†  

There have been significant improvements in the technology available for treating extensive burns in the past 
decade. This case presents two unique, skin replacement technologies that were used to treat an 86% surface 
area flame burn in a pediatric patient. A temporary dermal replacement, known as “Novosorb™ Biodegradable 
Temporizing Matrix” was first used to stabilize the burn injury and remained in place for approximately 
3 months. Given the large burn size and lack of available donor skin for grafting, a permanent skin replacement 
product known as “Self-Assembled Skin Substitute (SASS)” was then utilized to cover the burns. SASS is 
a novel technology that was developed to replace skin as an autologous skin graft and is currently available 
in Canada through a clinical trial for major burns. Ultimately, the concurrent use of these two technologies 
allowed for the unprecedented survival of a child following an extensive and life-threatening burn injury.

Extensive burn injuries in pediatric patients are a rarity in the 
developed world and survival primarily depends on replacing 
skin loss to prevent infection.1–3 Advances in acute wound 
care for managing extensive burns include the use of dermal 
replacements and engineered skin equivalents which allow for 
the closure of the open inflammatory wounds and the even-
tual epithelial replacement to restore homeostasis.4–6 The 
following case report illustrates the introduction of a dermal 
replacement, “Novosorb™ Biodegradable Temporizing 
Matrix” (BTM; Polynovo, Adelaide, Australia), which was 
effectively used to cover a large burn surface area for a pro-
longed period. In addition, this case describes the successful 
use of a novel, permanent skin replacement product known 
as “Self-Assembled Skin Substitute (SASS)” that was used to 
address the lack of donor sites encountered in this extensive 
burn injury. Given that the options available to cover extensive 
burn cases such as this are limited, this case was reviewed to 
provide timely information regarding the utility of novel skin 
replacement technologies.

CASE PRESENTATION

A previously healthy, 8-year-old boy sustained an unwitnessed 
flame burn to 86% of his body surface area (BSA) sparing only 
his scalp and portions of his lower legs, from an outdoor fire 
used to burn brush. Following the injury, the patient was ur-
gently transferred to an American Burn Association-verified 
pediatric burn center via the provincial emergency triage 
agency in Ontario, Canada. All of the burned areas were full 
thickness wounds which required surgical removal and recon-
struction. Fluid resuscitation, central line placement, pain/
sedation management, nutritional/metabolic, and wound 
care protocols were instituted according to clinical practice 
guidelines for treating a major burn. Intubation for burn size, 
anticipated swelling, large fluid volume replacement, and pain 
control were also initiated. Testosterone was utilized as a met-
abolic agent,7,8 which commenced after admission at a dose 
of 25 mg IM q2weeks until all wounds closed and the patient 
was metabolically stable by weight and indirect calorimetry. 
The patient remained in the pediatric intensive care unit for 
6 months with medical care comanaged by the Burn Team 
and pediatric intensivists.

The only available donor sites for skin grafting were small 
patches of unburned skin on the patient’s back (1.5% BSA), 
scalp and upper forehead/face (5% BSA), and legs below 
the knees (7.5% BSA) excluding the skin posteriorly below 
the knees which was also burned. Surgical planning for skin 
coverage included excision of all burns over the first 10 days 
postadmission in a series of major operations and covering the 
excised burned areas with cryopreserved human allograft skin. 
More specifically, excision of full thickness burns to the chest, 
abdomen, back, and buttocks with allografting was performed 
2 days postadmission. In the following days, the patient’s face, 
neck, arms, hands, and legs were debrided. All areas were sub-
sequently allografted. Integra® (Life Sciences Corp, NJ) was 
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applied to both arms but had to be replaced (due to infection) 
with allograft before autograft was available. The initial donor 
site harvest was used to provide sheet grafts to the hands and 
face with the remaining autograft being widely meshed for 
the limbs. A meek technique was also used to cover the en-
tire chest and arms with approximately 65% graft take and 
required regrafting to close the trunk and limbs with widely 
meshed autograft (3:1).

Due to inadequate donor site skin availability, BTM, a tem-
porary dermal replacement, was accessed using the Health 
Canada Special Access Program which allows clinicians to 
access therapies that are not currently available in Canada. 
BTM was chosen over other existing dermal replacement 
products due to its documented resistance to infection,9,10 
the treating burn surgeon’s familiarity with the product on 
a similar extensive pediatric burn case, and its ease of hand-
ling reported by other burn experts. BTM was utilized at 
10 days postadmission and was used to cover the patient’s 
back, buttocks, abdomen, chest, and upper neck (35% of 
the patient’s BSA). The BTM remained in place for approx-
imately 3  months while waiting for donor skin to become 
available, with the exception of a small section to the upper 
thighs (6% BSA) which was successfully replaced with another 
application of BTM 1 week after application due to loose 
areas which were clinically concerning as sites of potential 
wound infection.

Given the large size of the burn and the lack of avail-
able donor sites, the treating burn surgeon liaised with 
researchers at the University of Laval in Québec, Canada to 
obtain access to a permanent skin replacement product, SASS, 
through a clinical research trial (ClinicalTrials.gov identifier: 
NCT02350205). Informed consent was obtained from the 
patient’s guardian prior to commencing participation in the 
research study. Consent for photography and video for this 
publication was also obtained from the patient’s guardian.

In order to produce the SASS grafts, a biopsy of skin (1 cm 
by 3 cm in length from the dorsum of the patient’s unburned 
foot) was sent to the University of Laval laboratory for proc-
essing at 10 days postburn. The SASS grafts were received ap-
proximately 6 weeks later and were used to cover the patient’s 
entire back by placing it on top of the BTM at approximately 
3.5 months postadmission.

SASS is a skin graft which contains living cells, produced 
in the laboratory by cell culture techniques (Figures 1 and 2) 
and is composed of two layers: an epidermis formed by 25 to 
50 million living epidermal cells per SASS forming a strati-
fied epithelium, and a dermis formed by 2 to 7 million living 
fibroblasts that secrete and organize natural collagen-rich ex-
tracellular matrix4,11 (Figure 2). The mechanism of action of 
SASS is to replace skin as an autologous skin graft.

The included video illustrates the intact vascularized ma-
trix, the delamination necessary on the day of surgery to allow 

Figure 1. Composition and appearance of the SASS grafts ready for shipment in Petri dishes and in cocoon boxes. The SASS is clipped to a 
Vaseline® gauze in order to facilitate handling and placement on the burn wound. SASS, Self-Assembled Skin Substitute.
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for skin coverage, and the application of the SASS grafts. The 
SASS grafts were treated as per normal protocol for autolo-
gous skin grafts with a nonadherent dressing and examined 
7 days later. The graft take was 99.5% with a few minor open 
seams which closed without requirement for additional opera-
tive care. The remaining BTM on the patient’s legs, neck, and 
upper chest area was grafted with autologous skin grafts from 
the existing donor sites over 6  months, with final grafting 
completed at 8 months postadmission.

Ten months postadmission, the patient was discharged 
to a pediatric rehabilitation facility with the specific goals of 
increasing independence of activities of daily care and fully 
independent ambulation before transfer to his home. At the 
10-month assessment, the skin on the patient’s back matured 
without evidence of hypertrophic scar formation and was 
assigned a score of 3/13 on the Vancouver Scar Scale, which 
is consistent with mature scar characteristics. Although the 
scar appeared hypopigmented, its texture was soft and mobile 
with a smooth contour, and the patient did not experience 
any pruritus.

DISCUSSION

This case of an extensive, 86% BSA full thickness burn in-
jury in an 8-year-old child highlights the combined use of 
Canadian research technology, SASS, with the first Canadian 
case of using a new temporary dermal matrix, BTM. These 
technologies allowed for the unprecedented survival of a child 
following an extensive life-threatening burn injury.

The mortality rate for an 8-year-old with an 86% BSA 
burn is high, largely due to the lack of available donor skin 
for grafting.3,12 The only solution to this problem involves 
stabilizing the burn injury by removing the burned skin and 
replacing it with temporary biological or synthetic coverage 

until the patient’s own skin is available for surgical trans-
plantation in the form of autologous skin grafts. Biological 
replacement with human allograft skin requires surgical 
reoperation for removal and increased blood loss and is there-
fore associated with increased risks of mortality in an already 
extensively burned patient.13,14 Alternatively, synthetic dermal 
replacements are widely available and have been used rou-
tinely for more than 15 years.15 However, their use is limited 
by the risks of infection while waiting for the wounds to be-
come vascularized.16

In this case, BTM was used to cover a large surface area of 
burned skin until donor skin became available. This is the first 
case in Canada to use BTM which was primarily chosen due its 
recognized resistance to infection relative to existing dermal 
matrixes.9,10 This property is essential, as the excised burn 
wounds take weeks to vascularize and adhere to the mem-
brane.17 It is during this juncture that dermal replacements 
can fail.16 BTM is entirely synthetic and biodegradable and 
for this reason, does not pose the same threat to colonization. 
Moreover, the product has been previously used to treat ex-
tensive burn wounds.18–20

Aside from a single reapplication, the BTM remained 
vascularized and stayed in place for months while the outer 
layer was gradually removed, and native skin was used to grad-
ually delaminate the membrane and ultimately graft over 35% 
BSA. In addition to this novel technology, the patient was 
also treated with a novel, Canadian skin replacement tech-
nology known as SASS. This tissue engineered skin was suc-
cessfully applied to the matrix and covered 20% of the BSA in 
a single step, with 99.5% graft take and very favorable scarring 
characteristics compared to the areas grafted with donor skin. 
This skin construct added positive survival benefit by closing 
a large surface area of the patient’s burn injury. Although ep-
idermal sheets have been used in extensive burn injuries since 

Figure 2. Schematic representation of human skin (A). Histological aspects of normal human skin (B) and of SASS (C). Staining: Masson’s 
Trichrome. SASS, Self-Assembled Skin Substitute.
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the 1970s,21,22 they can be unstable and often require replace-
ment with native autografts. However, because SASS grafts 
are constructed with both epidermal and dermal layers, their 
stability is increased.4,11 Moreover, this skin substitute favors 
the formation of an epithelial stem cell niche which allows for 
long term skin regeneration after grafting.23

The application of SASS grafts to other forms of trauma 
is a natural extension of the technology. Other nontraumatic 
forms of serious skin disease, specifically, epidermol-
ysis bullosa,24 are also under investigation with the goal of 
growing a skin equivalent in the laboratory becoming a re-
ality. In addition, the temporary matrix used in this burn case 
is also applicable to other forms of trauma, particularly where 
the tissues are unstable and prone to infection (eg, fasciitis 
or ulcers25), and offers the ability to close wounds early and 
improve survival. Although this case study was not designed 
to compare the scarring of SASS and BTM treated areas with 
native skin grafts, the scars on the patient’s back are of better 
quality compared to the scars on the hands and face which 
were grafted with donor skin earlier in the acute course to 
prioritize treatment of these important functional areas. More 
specifically, the scars on the patient’s hands and face appear 
erythematous with stiffer, raised areas which are expected to 
improve over time with natural scar maturation and ongoing 
rehabilitation (eg, pressure garments, scar massage, etc.).

The technologies described in this case of extensive burn 
injury are applicable to other forms of trauma and highlight 
the fact that advanced technologies that can save lives are now 
available.

SUPPLEMENTARY DATA

Supplementary data is available at Journal of Burn Care & 
Research online.
Video 1. The stepwise process of using BTM and SASS to treat 
a patient with an extensive burn injury. In addition, the prog-
ress of the patient from the initial burn injury to 8 months 
postgrafting is depicted.
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