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ABSTRACT

Artificial dermal regeneration templates have been widely used in burn reconstruction surgery, and this allows subse-
quent skin graft to be taken more successfully. However, many clinical studies have noted instances of infection when
testing the effectiveness of a specific template. This review aims to compare two common dermal regeneration tem-
plates that are very different in nature -- Novosorb® Biodegradable Temporising Matrix (BTM) and Integra® Dermal
Regeneration Template. Extensive literature search was conducted, and infection rates associated with each template
were recorded. Based on the articles included, Integra has shown to be a more effective method and has resulted in
lower infection rates. While current studies have begun to examine the use of dermal regeneration templates in addi-
tional settings, more long-term evaluations should be included in the future since wound contracture is a continuous
process.

Introduction

Severe burns can often lead to adverse health and cosmetic consequences. A classic example of this involves infants
and young children reaching up to stove or grills, creating burns on the palms and fingers that can scar and cause
disabilities that would carry into their adult life.! Complications in the excision and skin grafting process for treating
burns create significant challenges for surgeons. One of the most common complications is infection following severe
thermal damage and permanent loss of dermal tissue.? In severe burns, autologous donor skin alone was found to be
insufficient for debridement and grafting at an early stage, and patients are not capable of regenerating dermal tissue.
Therefore, surgeons must choose a viable dermal regeneration template for wound coverage and tissue repair that will
lead to larger percent take, less infection, and minimal scarring.>*

For extensive burns, artificial dermal regenerative templates play a crucial role in primary dermal repair. This
is followed by a split-thickness skin graft and post-surgery splinting and therapy. After the excision of the dead skin,
a dermal graft would be applied and integrated to the skin via a three-step process. Imbibition occurs as the ischemic
graft is maintained through the diffusion of nutrients from the underlying wound bed. Inosculation is accomplished
by growth factors and leads to the development of blood vessels between the dermal graft and the capillary bed that
is underneath. The final step is revascularization, or the ingrowth of the newly developed vessels into the dermal graft.
Based on manufacturer’s recommendations, this process takes an average of 4 weeks until the patient is ready to
receive a split thickness skin graft.%” Burn wounds are prone to experience various degrees of infections, and some
are characterized by lower graft take or even sepsis and shock.?

This paper focuses on two artificial dermal templates -- Novosorb® Biodegradable Temporising Matrix
(BTM) and Integra® Dermal Regeneration Template. These templates are manufactured in two distinct ways and are
associated with different risk levels and infection rates. Integra is a widely used dermal matrix derived from animals
and contains crosslinked collagen that could be a target of bacterial infections.* Materials that are allogeneic in origin
post some risks of infection. BTM is a fully synthetic alternative,® and bacterial colonization could occur in the porous
structure of BTM matrices.
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While many analyses have focused on the effectiveness of various dermal regeneration techniques, relatively
few articles discuss the sources and solutions to many confounding variables. This study aims to compare the risks of
infection associated with Novosorb® BTM and Integra®, which are both widely used and offer countless benefits.

Study Design

The outcome of interest being compared is the percent infection after applying the dermal regeneration template. The
proportion of superficial versus invasive infections was included if noted in the article. The percentage of wound
infection was recorded for each study to generate a data table for BTM vs. Integra. These data were obtained through
a literature search on PubMed, Ovid, and Google Scholar. All results are from peer-reviewed publications that analyze
the use of BTM or Integra following full-thickness thermal injuries. The articles selected were clinical trials or case
series. All reviewed literature involved patients without preexisting injuries, health conditions, or infections.

Two additional case studies were compared. The two patients were treated with the two different dermal
regeneration templates, and both patients experienced infections. The patients were chosen so that they are similar in
age, percentage of total body surface area (TBSA), and sites receiving the graft. BTM or Integra was used on each of
the patients, and their percent take, days it took to integrate, and infection conditions were assessed separately.

Results

From the articles that were included in this study, the percentage of infections was identified and recorded in the table
below, and the percentage of superficial and invasive infections were recorded separately if applicable. In addition,
the following data were obtained: the authors of the articles, the regeneration matrix used (Integra or BTM), the num-
ber of patients in the study, and the total number of sites that were grafted.

Table 1. Articles that Discussed the Rates of Infection Using Integra vs. BTM

Matrix Infections Superficial Invasive
Auth: # of Patients # of Sit
uthor Used of Patien of Sites (%) (%) (%)
Heimbach et al. [4] Integra 216 758 16.3 13.2 3.1
Bargues et al. [9] Integra 50 71 324 21.1 11.3
Dantzer et al. [10] Integra 31 39 12.8 10.2 2.6
L Marti t al.
arfiez eta Integra 1 14 143 143 0
(11]
Lohana et al. [12] Integra 23 37 13.5 13.5 0
Branski et al. [13] Integra 20 20 20
Lo et al. [3] BTM 26 100 38.5
Larson et al. [14] BTM 3 3 66.7 33.3 33.3
Liu et al. [15] BTM 36 36 19.4
G d et al.
reenwoodeta BTM 5 5 20 10 10

[16]
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Table 1 involves a comprehensive literature search and summarizes the incidence of infection associated with
the use of Integra vs. BTM. 351 patients with a total of 939 wound sites treated with Integra were included, and 70
patients with a total of 144 wound sites treated with BTM were included. Based on the available data, the rate of
infection after Integra application is significantly lower than with the use of BTM (Table 1).

Based on the studies included in this review, using BTM in the treatment of burn wounds has shown an
infection rate of above 20 percent. This is supported by the study conducted by Lo et al,> which is a multicenter,
prospective study that included major adult burn centers in Australia and France. Following the application of BTM
and in the period before split skin grafting, 10 patients (38.5%) experienced infection (One patient was excluded from
the study prior to any analyses due to invasive Staphylococcus aureus infection).

Concerns about complications associated with infection were also addressed in a clinical trial of Integra con-
ducted by Heimbach et al.*, which is a prospective study involving 13 burn care facilities in the US. The total incidence
of infection reported in the study was 16.3%, with most of the cases being superficial infections (13.2%), and 3.1%
being invasive infections.

When examining specific cases, it was found that both templates have been used to treat patients with acute
burns with TBSA greater than 40%. The study conducted by Lohana et al. in 2014 involved a 43-year-old patient who
underwent burn reconstruction using Integra in her trunk and upper limbs.'? The initial Integra application failed on
the abdomen, and a second attempt resulted in 90% take. It took 22 days to integrate the Integra template before skin
graft was applied. The patient developed infection in the process, but the final outcome was concluded as satisfactory.

A patient with similar demographic background was identified in a BTM study conducted by Greenwood et
al in 2018'®, This 47-year-old patient with 52% TBSA underwent BTM treatment in his limbs and the anterior trunk.
It took 35 days for BTM to integrate. Infection was identified and prevented the adherence of BTM. Subsequently,
the BTM on the anterior trunk was eventually lost and removed.

Discussion

Infection is one of the most common and serious adverse events after the application of dermal regeneration templates,
especially in patients with severe burns. A growing number of researchers have aimed to evaluate the effectiveness
and disadvantages of different brands of templates through clinical trials. This literature review helps to summarize
the infection rates associated with two widely accepted matrices, and a direct comparison can be made based on the
results.

The study conducted by Lo et al reported patient number and infection rates.® Since each patient could have
multiple infected sites, this makes the potential incidence of infection greater than the reported number. Three months
after the application of BTM, one patient experienced infection in one lesion, and no reported infections were identi-
fied at the 6- and 12-month follow-ups. This shows the effectiveness of BTM without long-term adverse effects.

Compared to BTM results, studies show that Integra is associated with a relatively lower infection rate. More
data points were generated for Integra treatment based on the literature search, and the rate of infection is consistently
lower when Integra is used. Heimbach et al. have concluded that infection rates were not affected by the patient’s age
or gender based on their study.* However, this result cannot be generalized to all instances, since an elevated risks
could be associated with elders or patients with preexisting health conditions. In addition, the template used, the se-
verity of the wound, and the surgeon’s technique could still play a role in affecting the likelihood of infection.

It is noted that when compared to the items that discuss the infection rates associated with Integra, fewer
present studies have focused on the cases of infections following the use of BTM, specifically in burn patients. There-
fore, fewer data points were included. In addition, the year of the study could be a potential confounding variable. The
study conducted by Heimbach et al was published in 2003, whereas the study conducted by Lo et al. was published in
2020. The reported rates could be different in the current year.

Although it has a few drawbacks, dermal regeneration templates have become widely accepted and continues
to expand its usage in wound care treatment. While previous studies have used Integra in less than 20% TBSA, recent
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studies have used Integra on severe burn patients with more than 50% TBSA.' In fact, these templates have been
useful in additional areas, such as using BTM for the reconstruction of diabetic wounds in the foot.!” More and more
studies have used these matrices on pediatric patients, since these artificial dermis have offered many general usage
in pediatric reconstruction surgery.!

Conclusion

Infection is by far one of the most common and most expected adverse events following severe burns, and Integra has
been shown to be an effective method for treating burns while minimizing these risks. When compared to the outcomes
using BTM, Integra has resulted in a lower rate of infection and a better outcome in general. Future studies could
examine further changes and record the long-term outcomes of these dermal regeneration matrices.
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