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Abstract

easily.

Dermal substitutes have been a breakthrough in plastic surgery. They are being increasingly used in the partial and full
thickness deep burns for better pliability and elasticity. Matriderm is one such dermal substitute — porous, single layered
collagen matrix which promotes dermal formation and preserves native collagen fiber bundles and fibril structures.[1] In
this study, matriderm was used in case of full thickness thermal burns over the gluteal region which was later grafted
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Introduction

Burn injuries remain a serious global epidemiologic concern. The majority
of burn injuries in adults tend to be thermal injuries, making up over 65% of
cases. Burn wound management is the focus once the patients with burn
injuries have had their critical care difficulties stabilized. The ultimate goals
of burn restoration techniques are to conceal injuries, reestablish function,
and maintain appearance. The three main surgical procedures for managing
a wound are excision, grafting, and reconstruction [3]. Early excision and
skin grafting minimize necrotic and diseased tissue while simultaneously
enabling the first acute covering of burns. Regenerative treatments such as
matriderm aid in the improvement of scar formation and the repair of second-
degree superficial burns. Matriderm serves as scaffolding for the growth of
a neodermis. Blood vessels and other cells migrate into the matrix and begin
to lay down a new layer of dermis earlier as compared to other dermal
substitutes as it has non-cross-linked collagen which helps easier
angiogenesis.

Materials and Methods

This study was conducted in Tertiary Care Centre in Department of Plastic
Surgery after getting the department ethical committee approval. Informed
consent was obtained. The subject was a 37-year- old male who had

accidental thermal burn injury sustaining 15 percentage burns to the bilateral
gluteal region with deep burns (Figure 1). He was admitted in burns care
ICU. He underwent wound debridement of the burns and split thickness skin
grafting under general anaesthesia (Figure2). But due to unhealthy bed and
exposed fat, graft did not take post which matriderm 1 mm thickness 5x5 cm
was cut in small bits and applied to the raw area over which negative pressure
wound therapy (NPWT) was applied (Figure 3). The burn wound improved
and healthy granulation was present as seen on 7" day post which grafting
was done. Matriderm was used in the patient to achieve the adequate
granulation over fat in gluteal region. (Figure4).

Results

Intra-operative and post-operative periods were uneventful for the patient.
The raw area took up the matriderm and burn wounds granulated well. Split
skin grafting was done to the raw area (figure 4). The wounds healed well
after 2 weeks with minimal scarring (Figure5). No complications and side
effects were noted.
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Figure 1: Full thickness burn wound over left gluteal region on presentation

Figure 3a, b: Matriderm 1mm thickness placement
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Figure 5: Post grafting and take of graft

Discussion

The utilization of appropriate scaffold matrices is ultimately what drives skin
tissue regeneration. Scaffolds can be porous, fibrous, microsphere-shaped,
hydrogel-based, composite, or a cellular. Ulcers that don't heal well, post-
burn ulcers, larger area wounds that need to be covered require skin grafting
or flap covering, depending on the situation. The greatest biological
substance to cover a wound is skin. Certain situations prevent a patient from
receiving skin grafting, such as major burns when additional skin is needed
to cover a wound because sufficient skin is not present or in case of deep
burns where graft does not take adequately. We require biological material
that is both efficient and economical to cover the wound and act as a barrier
against wound infection. Matriderm is thought to be a significant prospective
source of scaffolding material.

Four distinct phases of dermal regeneration have been observed—
imbibition, fibroblast migration, neovascularization, and remodeling and
maturation. Imbibition occurs within minutes and the initial take of the
matrix is enhanced via fibrin in the wound exudate. Swelling of the matrix
during this period is expected. Around day seven, fibroblasts begin migration
into the matrix. In the third week, myofibroblasts arrive and begin depositing
native collagen within the matrix. By week four, host collagen is dominant
and replaces the matrix collagen. During this stage, the neo dermis is thicker
than host dermis, but through maturation, the neodermis thins and gains
pliability. By the end of week four, the neo dermis is fully vascularized. This
can be appreciated clinically by the color progression from pink to pale
yellow to peach. Other groups have found vascularization to be complete
after two weeks; however, these studies were in patients with acute burns
and the earlier vascularization may be attributed to increased metabolism and
systemic inflammatory response. [3] It is important to note that once the neo
dermis has formed, no adnexa, nerve endings, or elastic fibers will be

present. After the neo dermis is fully vascularized, it is ready to receive a
graft. Once the graft is placed, the dermal-epidermal junction will develop
rete ridges. [4]

Both Integra and Matriderm matrices demonstrated progressive cellular
infiltration and vascularization; however, Matriderm showed a faster rate of
neovascularization. [4] Endothelial cell infiltration, marked by CD31
expression, was evident by the second week, with lumen formation and
vessel maturation by the third week. In contrast, Integra typically shows
substantial neovascular development by the fourth week, aligning with its
recommended delayed grafting approach.

Matriderm is composed of non-crosslinked collagen and shows early
degradation, with substantial thinning by the second week and near-complete
resorption by two months. The early inflammatory response seen with
Matriderm- characterized by neutrophil and macrophage infiltration- helps
facilitate early readiness for graft take. [5]

Dickson et al demonstrated that despite concerns regarding scaffold
thickness and imbibition, the 1 mm Matriderm matrix facilitated successful
one-stage grafting, especially when supplemented with occlusive dressings
to preserve graft hydration. However, clinical outcomes were less favorable
with 2 mm Matriderm, where excessive thickness impaired graft take. This
highlights the importance of matrix architecture in facilitating graft survival
and vascular integration. [2,6]

Overall, this study supports the clinical utility of 1 mm Matriderm in
promotion of wound bed preparation offering accelerated integration and
early vascular support. However, its rapid degradation, inflammatory
response, and variable elastin incorporation suggest a need for further
refinement.[7] Comparative long-term studies examining functional,
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histological and aesthetic outcomes will be critical to determine optimal
matrix selection in burn and reconstructive surgery.

Conclusion

Matriderm plays a role in burn wound healing. It helps in promoting the
wound healing process and wound bed preparation. It helps in better healing
of second-degree partial thickness burns and wound bed preparation for deep
burn wounds for further intervention.

Conflict of Interest: None declared.
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