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Introduction

Wound healing is a complex process involving many mecha-
nisms with the goal to restore the skin barrier. Deep partial thick-
ness or full-thickness burns cause a loss of the dermis which will 
be replaced by granulation tissue and then epithelized from skin 
grafts or from the wound edges. However, a healthy dermal layer 
for the wound cannot be provided by the patchy dermal remnants 
of the dermal papillae supplied by split-thickness skin graft or by 
the scar tissue. Since the function and quality of the scar tissue de-
pends largely on orientation and the amount of the elastic fibers, 
burn scars tend to be of poor quality, often unstable, hypertrophic, 
or contracted limiting function.

The gold standard for reconstructing the full thickness defects 
both in the acute setting of burns and in scar resurfacing remains 
the full-thickness skin grafts and the flaps, but their scarce avail-
ability remains an issue [1-2]. In order to overcome these short-
comings and to improve the quality of the dermal wound bed, 
acellular dermal matrix has been developed. The acellular dermal 
matrix provides a stable scaffold for partial-thickness skin graft in 
which the fibroblasts, macrophages, lymphocytes and capillaries 
from the wound bed infiltrate and vascularize the matrix and the 
skin graft.

There are many types of acellular dermal matrix commercial-
ly available. One of the most popular is AlloDerm which contains  

 
both collagen and elastin fibrils which prevents wound contrac-
tion and provides good elasticity for the new skin. However, this is 
a human-derived product and has its limitations. Matriderm is an 
artificial acellular dermal matrix designed to overcome the draw-
backs of the human-derived products . It consist of 3D pore struc-
ture naturally cross-linked, with a pore size that encourages cell 
migration. The bovine collagen supports guided regeneration and 
the bovine solubilized elastin stimulates early elastin synthesis 
and neoangiogenesis. Once the fibroblasts get activated inside the 
matrix they start producing the components of the extracellular 
matrix: new collagen, elastin and hyaluronic acid. Their activity is 
modulated by Matriderm, the elastin synthesis being up-regulat-
ed while the collagen synthesis slows down. Also, elastin stimu-
lates the angiogenic phenotype of the endothelial cells which start 
to build up new capillaries [3-4]. Moreover, due to its hemostatic 
properties, Matriderm reduces the risk of hematoma and it can be 
used in a single or double stage procedure.

Case Report

A 26-year old male patient was admitted to the ICU in our 
clinic with 20 % TBSA deep partial-thickness and full-thickness 
burn injuries involving the face, the upper limbs, the trunk and the 
ankles sustained after an indoor explosion. He underwent staged 
excisions and grafting. The lesions on the face were grafted using 
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full-thickness grafts. Most of the dorsal aspect of the hand healed 
by secondary intention and in about 4 weeks some small granular 
areas were grafted with split-thickness skin graft. Twelve months 
later, the patient presented to our clinic with extensive hypertro-
phic scars.

The examination of the left hand revealed the following: ex-
tensive hypertrophic scarring on the dorsal aspect extending from 
the web spaces to the wrist joint with small areas of integrated 
pliable skin graft; normal capillary refill and sensation; nails de-
formity secondary to contraction of the eponichium; irreducible 
boutonniere deformity of the fifth finger; limited abduction of the 
second to the fifth finger with normal adduction; both passive 
and active motion of the wrist and thumb within normal limits; 
active and passive flexion and extension of the PIP and DIP joints 
of the second to forth fingers within normal limits; normal active 
and passive extension of the MP joints with important limitation 
of MP flexion (45˚). The findings on the examination of the right 
were similar except that the right fifth finger did not have a bou-
tonniere deformity. Staged resurfacing of the entire dorsal aspect 
of the hands was decided [5-6]. Firstly, the left hand was operated 
on. We performed excision of the scar from the wrist joint to the 
level of the PIP joint on the second to the fifth finger and to the 
level of the MP joint on the thumb with preservation of the dorsal 
veins and release of MP and web space contractures. On the fifth 

finger we performed cup and cone arthrodesis of the PIP joint in 
an angle of 45˚. After meticulous hemostasis a 1 mm Matriderm 
sheet was applied and a thin split-thickness skin graft including in 
the web spaces. The wound was dressed with paraffin gauze and 
the dressing was removed 5 days postoperatively. Graft take at day 
5 was about 95%.

Three months later, resurfacing on the entire dorsal aspect of 
the right hand was performed. We excised the scar from the wrist 
joint up to the PIP joints on the second and third fingers and to the 
level of the MP joints on the thumb, the fourth and the fifth finger 
also preserving the dorsal veins and releasing the MP and web 
space contractures. One mm Matriderm and thin split-thickness 
graft were applied. The wound was dressed in the same way and 
at day 5 graft take was 99%.

At the time of the second surgery, the scar was excised and a bi-
opsy was taken from the area previously grafted using Matriderm. 
In both instances, a thin split-thickness graft harvested from the 
thigh was used, the donor site healing within 10 days. Histopatho-
logical aspects of the initial scar tissue show thick, dense, collagen 
bundles with zonal verticalization and disordered disposition, 
whereas graft biopsy exposes more orderly, thinner and parallel 
distribution of collagen in the dermis ((Figure 1)–The microscopic 
examination reveals dermal architecture improvement).

Figure 1: Scar tissue H.E 4x and Matriderm with skin graft H.E 10X.

Scar quality was evaluated clinically at 12 months postopera-
tively on the left hand respectively at 9 months postoperatively on 
the right hand using both the Vancouver Scar Scale and the range 
of motion of the joints. The modified Vancouver Scar Scale, usually 
used to evaluate the burn scars, was employed to assess subjec-
tively the quality of the scars. The old hypertrophic scar scored 12 
points out of 13 while the scar obtained using Matriderm scored 
only 4 points ((Figure 2 & Figure 3) – After surgery, the patient re-
gained good hand function with good scar quality). Also, the con-
tractures of the web spaces were completely released the patient 
regaining the ability to fully abduct the finger and about 85˚ of 

MP joint flexion. The donor site scar was inconspicuous. It is also 
worth mentioning that the patient strictly adhered to the recom-
mendation of wearing pressure garments both after healing and 
after scar revision.

Discussion

The use of acellular dermal matrix such as Matriderm both in 
burns and scar revisions reduces donor site morbidity since it re-
quires a thin split-thickness graft and leads to a stable and pliable 
scar by providing a dermal scaffold for wound healing.
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Figure 2: Before and after resurfacing – left hand.

Figure 3: Before and after resurfacing – right hand.

We believe that acellular dermal matrix like Matriderm might 
be a cost-effective alternative in the treatment of full-thickness 
burns. Its relatively high cost can be compensated for by the re-
duction in hospitalization time considering that it can be used in 
a single stage procedure, it has a graft take rate and prevents scar 
contracture which would warrant further surgeries. Moreover, it 
is also worth using it in scar revisions since the final scar does not 
diminish the patient’s work capacity.

There are, however, some limitations of our observations. We 
assessed the quality of the scar mostly subjectively using the VSS 
and objectively using the ROM of the joints. There are other devic-
es such as Cutometer, Corneometer, Tewameter, and Mexameter 
which are not available in our clinic and might add some objective 
data in the assessment of scar quality. Also, it might be interest-
ing to compare the results of different brands of acellular dermal 
matrix.
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