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Email: avandenbosch@rkz.nl and apijpe@rkz.nl comes; however, their use remains limited in standard treatments. This systematic

Dermal substitutes have been introduced in burn care to improve wound healing out-

review and meta-analysis aimed to evaluate the outcomes of dermal substitutes in
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patients with burns and patients requiring burn scar reconstruction and subsequently
contribute to optimising the integration of dermal substitutes into clinical practice
and reducing the knowledge gap. A comprehensive search across various databases
included human studies from peer-reviewed journals on dermal substitutes for deep
dermal and full-thickness burns, and scar reconstruction across all ages. Data from
comparative trials were extracted, focusing on patient and wound characteristics,
treatment specifics, and outcomes related to wound healing and scar quality. Meta-
analysis was performed on trials reporting similar post-burn measures, with statistical
heterogeneity assessed. Outcomes were presented using mean differences or odds
ratios with 95% confidence intervals. A total of 31 comparative trials were included.
The overall quality of the studies was considered moderate. The meta-analysis indi-
cated delayed re-epithelialization 4-7 days after treatment with a collagen-elastin
matrix compared to split-thickness skin graft in acute burns (—7.30%, p = 0.02). Sig-
nificant improvement in subjective scar quality was observed with acellular dermal
matrix compared to split-thickness skin graft in acute burn wounds 6 months post-
operative (—1.95, p <0.01). While acknowledging the initially delayed wound healing,
incorporating dermal substitutes into the surgical treatment of burn patients holds
promise for enhancing scar quality. However, future research must prioritise outcome

measure uniformity, address variations in dermal substitute application, and standard-
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engineering

1 | INTRODUCTION

Despite significant progress made in recent decades, professionals
involved in the care of patients with severe burns continue to face
significant challenges. One of these challenges concerns the manage-
ment and treatment of patients suffering from deep dermal and full-
thickness burns. Despite numerous available treatment modalities,
uncertainties remain regarding the optimal management of burns of
this depth, even though a significant amount of scientific research
focused on this topic. Management of the burn wound in the acute
phase and subsequent interventions, such as surgical procedures,
becomes especially important in the context of wound healing and
scar quality.?? Several studies have investigated the optimal timing
for surgical interventions in these burns.3> In addition, extensive
research has been conducted into promoting wound healing and
therefore improving scar quality in burn patients.>%”

The choice of conservative treatment for deep dermal and
full-thickness burns usually results in cosmetically unfavourable
scarring and often compromises functionality. Consequently, the
treatment approach for these burns requires a different strategy,
often resulting in surgical intervention in the form of excision and
skin grafting. This surgical approach plays a crucial role in provid-
ing wound coverage, minimising infection risk, and promoting re-

epithelialization.®™?

ise indications for consistent and effective practices.

burn reconstruction, burns, dermal substitutes, meta-analysis, surgery, systematic review, tissue

The standard treatment method for deep dermal and full-
thickness burns is autologous split-thickness skin graft (STSG).
Despite the technique's proven effectiveness on burns for decades, it
is associated with several negative effects, including donor site mor-
bidity and poor aesthetic outcomes such as hypertrophic scarring and
pigmentation abnormalities. To address these issues and improve
patient outcomes, research has been conducted to reduce these nega-
tive effects. Since 1980, efforts have focused on the development of
skin substitutes with the goal of improving scar quality and patient
satisfaction.®

Skin substitutes have been developed to address the complex
challenges of wound healing in contexts such as burn care and recon-
structive surgery, making them components of advanced medical
interventions.! These skin constructs are intended to mimic the
structure and function of the dermal layer of human skin and are typi-
cally composed of bio-engineered materials or biomimetic construc-
tions.*? Due to the combination of different components such as
elastin, collagen, and synthetic polymers, these products can serve
as a basis for tissue repair and regeneration. When applied to wounds,
dermal substitutes facilitate cell migration and new tissue formation,
thereby promoting wound healing.!® Due to their unique composition,
skin substitutes offer several benefits, including improvements in scar
quality, and potentially improving outcomes for patients with burns

and those undergoing reconstructive procedures.8114-17
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Dermal substitutes can be broadly classified into two types. First,
there are single-stage dermal substitutes, which are applied to a debrided
wound bed and covered with an STSG during a single surgical procedure.
The second variant, two-stage dermal substitutes, involves two separate
surgical procedures. In the first stage, the dermal substitute is applied to
the wound, but the wound is not closed during this procedure. Instead, a
temporary sealing membrane made from silicone, or another material is
used. A second surgical procedure is then necessary to close the wound
permanently with an STSG. This procedure is mostly performed
3-4 weeks later when the dermal substitute has integrated and neo-
vascularization has taken place in the wound bed.*+14-1¢

In burn and burn scar reconstruction procedures, the integration
of dermal substitutes may potentially negatively influence wound
healing rates due to the longer time required for the skin to grow
through a dermal template compared to an STSG. Despite this
potential negative impact on wound healing, we hypothesize that
the use of dermal substitutes will positively influence scar forma-
tion in the treatment of burns and burn scar reconstruction.
Although dermal substitutes have demonstrated favourable out-
comes compared to the traditional gold standard of STSGs, their
integration into standard burn treatment protocols remains limited.
Dermal substitutes could allow for patient-specific application
depending on specific requirements of the burn wound. However,
it is worth noting that we may not have fully reached this point yet,
and further progress may be needed. Challenges include the lack of
clear indications for the use of these substitutes and the lack of a
comprehensive review of all available evidence on dermal substi-
tutes in burn patients.

A recent international survey conducted by our group found that
most professionals in the global community recognise substantial evi-
dence supporting the effectiveness of dermal substitutes. However,
only 63% of the professionals who have experience using dermal sub-
stitutes considered the body of evidence sufficient (van den Bosch
et al.).!® To address this knowledge gap, the objective of the current
systematic review with meta-analysis was to provide a comprehensive
overview of all existing evidence concerning the outcomes of dermal

substitutes in burn patients.

2 | METHODS AND ANALYSIS

This systematic review adhered to the guidelines and principles out-
lined in the 2009 Preferred Reporting Items for Systematic Reviews
and Meta-Analyses statement. The research protocol was registered
to the International Prospective Register of Systematic Reviews on
25 February 2023 (ID: CRD42023399544).

21 | Search strategy

On 25 July 2022, a comprehensive search was conducted across sev-
eral databases, including PubMed, EMBASE, Web of Science, and the

Cochrane Library. The search strategy was developed in collaboration
with a medical information specialist (GB). This search focused on syn-
onyms for ‘dermal substitutes’ in combination with synonyms for
‘burns’ or ‘reconstructive surgical procedures’. The search did not
impose any restrictions based on methodology or publication date
but did exclude studies involving animals. References and citations
were analysed to identify potential articles for inclusion, in cases
where they had not already been found through the electronic
search (Supplementary Table 1). On 19 October 2023, this search
was repeated to include the most recent studies before publication

(Supplementary Table 2).

2.2 | Study selection

This systematic review included studies using dermal substitutes as
an intervention for deep dermal and full-thickness burn treatment,
as well as the reconstruction of burn-related scars in patients
across all age groups and total body surface areas. Studies using
‘off-the-shelf’ dermal substitutes as permanent replacements for
lost dermis were included. Various study types, including random-
ised controlled trials, cohort studies, case series, and case reports
were included, with publication in peer-reviewed journals as a
requirement for eligibility. Excluded were studies that were not
conducted on humans, and publications not in English or Dutch.
The screening process involved two independent investigators
(ASB and RAFV), who performed both title and abstract screening
and full-text evaluation. Any discrepancies in the assessment of an
article's eligibility were resolved through consultation with a third
investigator (EM). The screening procedures in both stages were
performed using the web-based platform RAYYAN (https://www.

rayyan.ai).

2.3 | Data extraction

The data extraction process focussed on all comparative studies,
inter- or intrapatient, intended for meta-analysis. A standardised
data extraction method adapted from the Cochrane Collaboration
Model was used.!® Data were collected by two independent
researchers (ASB and RAFV), covering various aspects of the stud-
ies including the objective and design of the study, control treat-
ment, and types of dermal substitutes used. Additionally, data
regarding patient demographics, wound characteristics, treatment
specifics, and various aspects of wound healing and scar quality
were collected. Specifically, data collection emphasised outcomes
such as graft take, re-epithelialization rates, and scar quality evalua-
tion by both subjective and objective measurement instruments.
Patient-reported outcomes, functional parameters, and complica-
tions were also documented. Any discrepancies between ASB and
RAFV were resolved through discussions, with EM serving as a final

mediator if necessary.
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2.4 | Risk of bias assessment

Two independent investigators (ASB and RAFV) conducted a risk of
bias assessment for all included comparative trials, using the Cochrane
Risk of Bias 2 (Rob2) tool.

2.5 | Dealing with missing data

When data was missing, the authors were contacted by email to
request the missing information. If the data were not provided by the
authors, it led to exclusion of those studies from the meta-analysis.

2.6 | Data synthesis

The meta-analysis of this systematic review included multiple sub-
analyses for each outcome measurement. A sub-analysis was con-
ducted when two or more clinically homogeneous studies reported
outcome measures at the same postoperative time point using the
same measurement methods. This meta-analysis was conducted using
Cochrane Collaboration's RevMan 5.4 (Oxford, UK) in a non-Cochrane
environment. The interventions were divided into two categories:
(1) the use of dermal substitutes in the acute treatment of burns and
(2) the use of dermal substitutes in scar reconstruction resulting from
burns. Statistical heterogeneity was evaluated using the 12 and p-value
statistics. A fixed-effect model was used in cases where no significant
heterogeneity was detected between studies (12 <50% or p 20.1),
while a random-effect model was used when substantial heterogene-
ity was evident (12 >50% or p <0.1). When reporting continuous out-
come measures, the intervention effect was presented as the mean
difference, accompanied by the associated 95% confidence interval
(95% Cl). For dichotomous or categorical outcome measures, the
intervention effect was presented as the odds ratio, together with
the associated 95% CI. An intervention effect was considered statisti-

cally significant if the p-value was less than 0.05.

3 | RESULTS

3.1 | Study selection

The initial search identified a total of 14,837 initial records from PubMed,
Embase, Web of Science, and Cochrane Library, reducing this number to
8180 unique records following deduplication (Figure 1). Subsequently,
240 records were sought for retrieval, with reports not retrieved due to
studies involving full skin equivalents (n = 26) or inaccessible full texts
(n = 14). About a year later, an updated search was conducted. A total of
2360 new records were identified from PubMed, Embase, Web of Sci-
ence, and Cochrane Library, reducing this number to 1780 unique
records after deduplication. Subsequently, 123 records were sought for
retrieval, with exclusions mainly relating to studies retrieved during previ-

ous searches (n = 40) or inaccessible full texts (n = 4). Eligibility criteria
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were applied during full-text assessment of the remaining 200 reports
from the first search and 79 records from the updated search. This led to
89 exclusions. There were no additional records that met the inclusion

criteria via the citation and reference search in either search.

3.2 | Description of studies

3.2.1 | Results of the search

A total of 190 studies were ultimately included in this systematic
review, comprising 31 comparative studies, 117 cohort and case
series, and 42 case reports. Among these, the 31 comparative studies
were deemed to represent the highest level of evidence for evaluating
the efficacy of dermal substitutes. Consequently, they were selected
for consideration in the meta-analysis to assess the outcomes of der-
mal substitutes in both burn patients and patients requiring recon-
structive procedures following burn scars.

3.2.2 | Included studies

A total of 31 comparative studies were included, comprising 14 random-
ised controlled trials, one non-randomised controlled trial, 12 intra-
individual comparison studies, two observational comparative studies,
and two matched control studies. These studies resulted in nine possible
comparisons, as two or more studies reported on the same comparison.
When two or more trials, sharing clinical homogeneity, reported outcome
measures at the same time point post-burn or postoperative, a sub-
analysis could be performed. This resulted in meta-analysis for four dif-
ferent comparisons: (1) Matriderm® (MedSkin Solutions Dr. Suwelack
AG, Billerbeck, Germany) compared to STSG; (2) acellular dermal matrix
(Jieya Matrix; Beijing Jieya Laifu Biotechnology Company, Ltd., Beijing,
China) compared to STSG; (3) Glyaderm® (Euro Skin Bank, Beverwijk,
The Netherlands) compared to STSG and (4) Matriderm® (Dr. Otto
Suwelack Skin&Health Care AG, Billerbeck, Germany) compared to Inte-
gra® (Integra Life Sciences, Plains boro, NJ) in acute burns and recon-
structive surgery of burn sequelae.

A total of 14 sub-analyses were conducted for four different
comparisons for acute burns (n = 9), and reconstruction of burn scars
(n = 5). Thirteen out of 31 comparative trials were included in these
sub-analyses.?”2°3! These sub-analyses reported eight different out-
come variables, including graft take (n=2); re-epithelialization
(n = 1); regrafting (n = 1); scar elasticity by Cutometer (n = 2); scar
assessment by (adapted) Vancouver scar scale (VSS) (n = 5); scar con-
traction by planimetry (n = 2); wound healing rate in days (n=1)
(Supplementary Table 3).

3.3 | Risk of bias in included studies

The risk of bias was assessed for all 31 comparative studies by two
independent researchers (ASB and RAFV). The risk of bias summaries
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I
'
H
H Records identified from: Records removed before screening: H Records identified from: Records removed before screening:
I
o
E PubMed (n=4626) Duplicate records removed (n=6657) E PubMed (n=400) Duplicate records removed (n=580)
£ Embase (n=4490) ! Embase (n=451)
H Web of Science (n=5613) 1 Web of Science (n=1019)
= Cochrane (n=108) \ Cochrane (n=490)
'
'
¢ i
'
— |
Records screened (n=8180) Records excluded (n=7940) E Records screened (n=1780) Records excluded (n=1657)
'
I
'
'
v :
Reports sought for retrieval Reports not retrieved (n=40) 1 Reports sought for retrieval Reports not retrieved (n=44)
(n=240) 1 (n=123)
Full skin equivalent (n=26) H Retrieved during previous search (n=40)
Full text not available (n=14) | Full text not available (n=4)
H
'
- '
= !
I
§ Reports assessed for Reports excluded (n=33): | Reports assessed for Reports excluded (n=56):
5 eligibility (n=200) ' eligibility (n=79)
n Only abstract (n=6) ' Non-eligible study population (n=20)
Non-eligible study population (n=9) H Non-eligible language (n=14)
Non-eligible language (n=4) H Non-eligible study design (n=5)
Letter to editor/editorial (n=3) H Duplicate (n=5)
Non-eligible intervention (n=5) ! Non-eligible outcome (n=3)
Conference paper (n=2) ! Non-eligible intervention (n=3)
Non-eligible outcome (n=1) 1 Only abstract (n=2)
Duplicate (n=1) \ Conference paper (n=2)
Comment (n=1) H Letter to editor/editorial (n=1)
Non-eligible study design (n=1) H Atrticle retracted (n=1)
1
'
v v
Studies included in review Studies included in review Total studies included in review
o during first search (n=167) during updated search (n=23) (n=190)
o
3 Comparative trials (n=25) |  Comparative trials (n=6) Comparative trials (n=31)
t:a Cohort/case series (n=102) Cobhort/case series (n=15) Cohort/case series (n=117)
- Case reports (n=40) Case reports (n=2) Case reports (n=42)
FIGURE 1 PRISMA flow chart. Identification of studies via databases and registers.

is shown in Figure 2A (acute burn wounds) and Figure 2B (reconstruc-
tion of burn scars). The overall quality of the included studies in both
categories was considered moderate. An important contributing factor
for this rating was the lack of a double-blind design. Although the
nature of these studies makes it almost impossible to implement a

double-blind design, this limitation could still introduce bias.

3.4 | Outcomes of dermal substitutes in acute
burn wounds

Out of 31 records that met the eligibility criteria, 26 studies reported on
the use of dermal substitutes in the surgical treatment of patients with
acute burns.}”2072327-47 The study characteristics, interventions, and
type of dermal substitute of each of these studies are described in
Table 1. These records were published in English between 1988 and
2023, mostly conducted in the USA (n = 8) and the Netherlands (n = 7).
Sample size varied between 5 and 1208 patients. Most records repre-
sented randomised controlled trials.}”27-29:33-3539.404244 The mgjority
of the studies studied the dermal substitute Matriderm® (n = 7).

The studies represented 2129 patients consisting of 1358 acute
burn patients (Table 1). The average age of all study patients, including
other groups than acute burn patients (e.g., trauma- or oncology
patients), varied between 5.2 and 78 years old, and most of the

patients were male. The average burn size ranged from 7.7% to 95%,

and the highest average full-thickness burn size was 70% (+3%)%

(Table 2).

Nine sub-analyses were feasible to synthesise the relevant data from
these 26 studies. First, seven out of 26 studies compared transplantation
of full-thickness wounds with Matriderm® and STSG with transplanta-
tion of only STSG. Between 5 and 7 days post-operative, the graft take
was higher in the control group compared to the experimental group
(—=3.13%; 95% ClI [-9.15, 2.90]; 12 = 59%; p = 0.31), but this difference
in result did not reach statistical significance (Figure 3A).72°"22 On the
contrary, there was a statistically significant difference in re-
epithelialization rate at 4-7 days post-surgery, with the rate being lower
in the experimental group (—7.30%; 95% Cl [-13.54, —1.05]; 12 = 0%;
p = 0.02) (Figure 3B).Y”?2 The number of regrafting procedures was
higher in the experimental group (1.99; 95% Cl [0.56, 7.03]; 12 = 0%;
p = 0.29), but did not reach statistical significance (Figure 3C).1”2°22 At
12 months post-surgery, a slight difference in elasticity (Uf-ratio) in the
scar was observed when measured by the Cutometer (—0.05; 95% ClI
[-0.28, 0.18]; 12 = 48%; p = 0.67). However, this difference was not
statistically significant (Figure 3D).2”?% Finally, the clinical scar assess-
ment by VSS at 12 months post-surgery was lower, thus more compara-
ble to normal skin, in the experimental group (—1.59; 95% CI [-5.09,
1.91]; 12 = 84%,; p = 0.37), but the difference was not statistically signifi-
cant (Figure 3E).2>2% Within the first comparison, studies were not clini-
cally homogenic enough to allow for sub-analysis for the following

outcomes: contamination; patient-reported outcomes; scar erythema
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Shang et al.2 2021-2 ) ) ) [ ) @ [
Sheridan et al.® 1998 ™Y ) [ () @ [
van Zuijlen et al.22 2000 ) o [ ([ ] ( } [ )
van Zuijlen et al.® 2001 o [ ) @ @ @ @
Wainwright et al. 1996 [] [ [ [ [) [
Wu etal ¥ 2022 [ [) [ [] [ (]
(B)
Study Year Selection bias Performance Detection bias Attrition bias Reporting bias Overall risk of
bias bias
Almeida et al. 2* 2023 o [) [ [ [ [
Bloemen et al.33 2010 ) [ [] [ J ([} [ ]
Corréa etal ® 2022 Y [) [ [ @ [
Gardien et al.3 2023 ) ) [ ] [ ] [ ] [ )
Lee et al.#® 2022 o o () [ ) [ ] [ )
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Sheridan et al.*s 1998 [ ) [ ) [ ) [} [ )
Vana et al.% 2020 ) o (] [ ] [ ) { J
van Zuijlen et al.22 2000 [ o [ ) [ ) [ ] L ]
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FIGURE 2 (A) Assessment of risk of bias using the Cochrane Collaboration's risk of bias tool 2—acute burn wounds @ Low risk; @ Some

risk; . High risk. (B) Assessment of risk of bias using the Cochrane Collaboration's risk of bias tool 2—reconstruction of burn scars. . Low risk;

@ 5Some risk; @High risk.

and melanin; scar roughness; and complications. Thereby, there was
insufficient data to perform a sub-analysis on the outcome measures: tis-
sue hardness (n = 1); costs (h = 1); histopathology (h = 1); and mobil-
ity (n=1).

Five out of 26 studies on acute burns compared the application
of acellular dermal matrix with STSG to STSG alone.?” 7274244 The
wound healing time in days was higher in the experimental group
(5.14; 95% CI [-5.88, 16.17]; 12 = 99%; p = 0.36), but did not reach
statistical significance (Figure 3F).2”?? On the contrary, the clinical
scar assessment by VSS at 6 months post-operative was statistically
significantly different between both groups (-1.95; 95% CI [-2.28,
—1.62]; 12 = 0%; p = <0.01) (Figure 3G).2”2 The VSS was lower and
therefore closer to normal skin in the experimental group. Within this
comparison, there was insufficient data to perform a sub-analysis on
the outcome measures: graft take (n = 1); scar contraction (n = 1);

costs (n = 1); histopathology (n = 1); infection (n = 1); donor site

quality (n = 1); healing rate (n = 1); quality of life (n = 1); survival rate
(n = 1); length of hospital stay (LOS) (n = 1); and scar appearance
(n = 1). Due to clinical heterogeneity, no sub-analysis for the outcome
mobility could be performed.

Another comparison in the acute burn group concerned
Glyaderm® plus STSG to STSG alone.®>%! At 7 days post-surgery,
there was a trend towards a higher graft take in the control group.
However, this difference was not statistically significant (—0.88; 95%
Cl [-6.20, 4.44]; 12 = 47%; p = 0.75) (Figure 3H).>*3! The clinical scar
assessment by the Adapted VSS at 12 months post-operative was
lower in the experimental group. The scars in the experimental group
were closer to normal skin according to the clinicians, but this result
did not reach statistical significance (—0.68; 95% Cl [-2.08, 0.73];
12 = 74%; p = 0.35) (Figure 31).2°31 Within this comparison, there
was limited data to perform a sub-analysis on the following outcome

measures: re-epithelialization (n = 1); patient-reported outcomes
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(Continued)

TABLE 1

Sample size

Intervention Control

Control

Intervention

Study population

Country Design
USA

Year

Author

Split-thickness
skin graft

AlloDerm® + split-

43 patients

43 patients

Presence of contiguous or mirror-image sites

(measuring between 6 cm x 6 cm and

Intra-

1996

Wainwright

et al.*

thickness skin graft

individual

7.5 cm x 15.5 cm) of full-thickness or deep
partial-thickness burn injury, the patient's

comparison

expected survival, the need for two or more

operative procedures during hospitalisation,
and the patient's informed consent

Integra collagen-
chondroitin

NovoSorb biodegradable
temporising matrix (BTM)

10 patients
(burn (n

5 patients
(burn (n

(n

Adults who underwent wound reconstruction

Observational
comparative

2022 USA
study

Wu et al.*’

6), trauma

2), trauma

1), surgical

of the head and/or neck, with either BTM or

CCS bilayer

silicone (CCS)

+ split-thickness skin graft

(n = 2), surgical

wounds (n

+ split-thickness

skin graft

=2))

wounds (n = 1), and

skin cancer (n = 1))

mv__wl LEY. 969

(n = 1); pain (n = 1); histopathology (n = 1); scar hydration (n = 1);
and scar appearance (n = 1). Scar elasticity parameters were mea-
sured by different devices in the two studies, namely DermalLab and
Cutometer dual MPA 580 (Courage + Khazaka electronic GmbH,
Koln, Germany). Therefore, a sub-analysis could not be performed
for this outcome.

3.5 | Outcomes of dermal substitutes in burn scar
reconstructive surgery

Out of 31 records that met the eligibility criteria, 10 studies reported
on the use of dermal substitutes in the reconstruction of burn scars or
contractures resulting from burns.?2-263336:454849 The stydy charac-
teristics, interventions, and type of dermal substitute used in each of
these studies are described in Table 3. The records were published in
English between 1998 and 2023, conducted in the Netherlands (n = 4
(2 cohorts)), Brazil (n = 3), Republic of Korea (n = 1), the UK (n = 1),
the USA (n = 1). Sample size varied between six and 31 patients. Five

records were intra-individual comparison studies,?2232°349 four

24263348 and one matched

studies were randomised controlled trials,
control study.*® Most studied dermal substitutes in reconstructive
patients were Matriderm® (n = 7) and Integra® (n = 3).

A total of 289 reconstructive patients of which 266 reconstructive
patients after hypertrophic burn scars or contractures were presented
in the included studies (Table 3). Their mean age varied from 5.2 to
53.5 years old. Most of the patients were female (58.5%), and the
most presented contracture sites were upper extremities (n = 91)
(Table 4).

Two comparisons were suitable for meta-analysis within these
10 studies: Matriderm® versus STSG; and Matriderm® versus Integra®.
A total of five sub-analyses were conducted. First, six out of 10 studies
compared Matriderm® plus STSG to STSG alone.?27253348 Note that
some studies investigated more than one type of dermal substitute;
however, only the data from the Matriderm® and the control group
were utilised for this meta-analysis. At 12 months post-operative, the
scar elasticity (Uf) measured by Cutometer was higher in the experi-
mental group. However, this difference was not statistically significant
(0.06; 95% CI [-0.01, 0.12]; 12 = 0%; p = 0.10) (Figure 4A).2%?* In addi-
tion, while the clinical scar assessment using the VSS 12 months post-
surgery was lower in the experimental group, suggesting a scar appear-
ance more comparable to normal skin than the control group, this dif-
ference was not statistically significant (—0.47; 95% Cl [-1.44, 0.51];
12 = 0%; p = 0.35) (Figure 4B).2>?* Finally, percentage contraction at
12 months post-operative compared to the area of the wound directly
after excision showed more contraction in the experimental group
(10.18; 95% Cl [-4.82, 25.19]; 12 =0%; p = 0.18) (Figure 4C).23%
However, none of these results reached statistical significance. In the
acute burn group, it was previously explained why certain outcomes
were excluded from the meta-analysis within this comparison. This was
the same for the reconstructive group.

In addition, three out of 10 studies compared Matriderm® plus
STSG to Integra® plus STSG.24"2¢ In the following sections of this
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(A) Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI 1V, Random, 95% CI
van Zuijlen (2000) 73.4 21 40 82.5 15.6 40 28.0% -9.10[-17.21, -0.99] —
Bloemen (2012) 92.4 13.7 23 96.1 4.22 20  36.7% -3.70 [-9.60, 2.20]
Ryssel (2008) 83.4 0 14 82.5 0 14 Not estimable
Ryssel (2010) 96.8 8.73 18 94.6 10.25 18 35.3% 2.20 [-4.02, 8.42]
Total (95% CI) 95 92 100.0% -3.13 [-9.15, 2.90]
_— 2 _ CChi2 — - - 12 = | ! T t |
?eterfogeneltyl.lTafFl = Z16_618,0(22h|P _— g-ff’ df =2 (P =0.09); I* = 59% 100 2o )y 50 100
est for overall effect: 2 = 1.02 (P = 0.31) Experimental Control
(B) Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight 1V, Random, 95% CI IV, Random, 95% CI
Bloemen (2012) 85.3 17.49 23 91.3 10.95 20 52.6% -6.00[-14.61, 2.61] i
van Zuijlen (2000) 78.85 19.19 27 87.59 145 27 47.4% -8.74[-17.81, 0.33] —
Total (95% CI) 50 47 100.0% -7.30 [-13.54, -1.05] <&
o~ 2 _ . Chi? = _ _ 2 } } t {
it i ot o b
CeT e R Experimental Control
(C) Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Bloemen (2012) 3 23 1 20 28.9% 2.85[0.27, 29.84] L
Ryssel (2008) 0 14 0 14 Not estimable
Ryssel (2010) 1 18 1 18 19.6% 1.00 [0.06, 17.33]
van Zuijlen (2000) 4 40 2 40 51.6% 2.11[0.36, 12.24] ——
Total (95% CI) 95 92 100.0% 1.99 [0.56, 7.03] i
Total events 8 4
e 2 _ . Chi2 = - - 2= t + t {
?eterfogenelty“T?;J = ;)201 (ét;l(P —06322§)df 2 (P=0.85);1 0% o1 o 10 100
estitoroverall effect: 2= T o Experimental Control
(D) Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Bloemen (2012) 0.51 0.43 23 0.69 0.38 20 46.0% -0.18[-0.42,0.06]
van Zuijlen (2001) 0.48 0.45 27 0.42 0.29 27  54.0% 0.06 [-0.14, 0.26]
Total (95% CI) 50 47 100.0% -0.05[-0.28,0.18]
Heterogeneity: Tau? = 0.02; Chi? = 2.23,df = 1 (P = 0.14); I*> = 55% k t T + i
Test f Il effect: Z = 0.42 (P = 0.67) X P 0 i .
estior overall effect: £ = 0. =5 Experimental Control
(E) Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Ryssel (2010) 2 433 18 5.56 3.25 18 45.1% -3.56 [-6.06, -1.06] —&—
van Zuijlen (2001) 5.8 2.37 30 5.77 2.39 30 54.9% 0.03 [-1.17, 1.23]
Total (95% CI) 48 48 100.0% -1.59 [-5.09, 1.91]

Heterogeneity: Tau? = 5.44; Chi’ = 6.42, df = 1 (P = 0.01); I> = 84% 1 1

Test for overall effect: Z = 0.89 (P = 0.37) 10 Exp_esrimentaIOControl ’ 10

FIGURE 3 (A) Comparison 1. Matriderm® versus split-thickness skin graft: Mean difference in % graft take (5-7 days post-surgery) in acute
burns. (Ryssel et al.: We did not receive information on standard deviation, therefore this study was not included in the definitive meta-analysis.
In this study among 10 patients, the graft take in the dermal substitute group and the control group was 83.4% and 82.5%, respectively

(p = 0.25). We did not expect that this would have changed the overall results.??) (B) Comparison 1. Matriderm® versus split-thickness skin graft:
Mean difference in % re-epithelialization (4-7 days post-surgery) in acute burns. (C) Comparison 1. Matriderm® versus split-thickness skin graft:
Odds ratio of regrafting procedures during admission in acute burns. (Definition regrafting: The number of grafted wounds that required
regrafting during the period of admission. Ryssel et al.: There were no complications in both groups. This was statistically not possible, but we do
not expect with a odds ratio of 1.00 this would have a difference on the overall results in this meta-analysis.?*) (D) Comparison 1. Matriderm®
versus split-thickness skin graft: Mean difference in scar elasticity (Uf-ratio) measured by Cutometer (12 months post-surgery) in acute burns.

(E) Comparison 1. Matriderm® versus split-thickness skin graft: Mean difference in scar assessment score by Vancouver scar scale (12 months
post-surgery) in acute burns. (F) Comparison 3. Acellular dermis matrix versus split-thickness skin graft: Mean difference in healing time (days) in
acute burns. (G) Comparison 3. Acellular dermis matrix versus split-thickness skin graft: Mean difference in scar assessment score by Vancouver
Scar Scale (6 months post-surgery) in acute burns. (H) Comparison 4. Glyaderm® versus split-thickness skin graft: Mean difference in % graft take
(7 days post-surgery) in acute burns. (I) Comparison 4. Glyaderm® versus split-thickness skin graft: Mean difference in scar assessment score by
Adapted Vancouver Scar Scale (12 months post-surgery) in acute burns.

article, Matriderm® will be referred to as the experimental group and compared to Integra® (1.53; 95% CI [-2.22, 5.28]; 12 = 84%,;
Integra® as the control group. Twelve months post-operative, a scar p = 0.42) (Figure 4D).2*?¢ This suggests that Integra® resulted in

assessment using VSS showed higher scores for Matriderm® scars more comparable to normal skin. However, the observed
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(F) Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Liu (2014) 24.22 3.34 28 13.42 3.36 30 49.7% 10.80[9.07, 12.53] =
Shang (2021-2) 12.31 1.02 28 12.76 1.01 28 50.3% -0.45[-0.98, 0.08]
Total (95% CI) 56 58 100.0% 5.14 [-5.88, 16.17]

Heterogeneity: Tau? = 62.86; Chi? = 149.19, df = 1 (P < 0.00001); I> = 99% f

=25 0

] -50 25 50
Test for overall effect: Z = 0.91 (P = 0.36) Experimental Control
(G) Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI IV, Random, 95% CI
Chen (2023) 3.9 2.1 158 5.8 2.41 602 74.7% -1.90[-2.28,-1.52] [ ]
Shang (2021-2) 492 1.18 28 7.01 131 28 25.3% -2.09[-2.74,-1.44] -
Total (95% CI) 186 630 100.0% -1.95[-2.28, -1.62] ()
Heterogeneity: Tau? = 0.00; Chi? = 0.24, df = 1 (P = 0.62); I = 0% —{O _?5 5 é 150
Test for overall effect: Z = 11.63 (P < 0.00001) Experimental Control
(H) Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight 1V, Random, 95% CI IV, Random, 95% CI
de Decker (2023) 96.22 5.4 82 95.4 10.54 82 71.8% 0.82 [-1.74, 3.38]
Pirayesh (2015) 92.47 23.19 32 97.68 4.99 32 28.2% -5.21[-13.43, 3.01]
Total (95% CI) 114 114 100.0% -0.88 [-6.20, 4.44]
- 2 _ . Chi? — _ _ L12 — 479 } } t t |
:eterfogenelty“T?: — 5536 g;l(p _1(.)8;§§)df 1(P=0.17);1 47% 100 %o ) 50 100
estiior overall effect: 2= U. =R Experimental Control
(l) Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
de Decker (2023) 5.09 2.4 66 5.11 2.47 66 54.5% -0.02[-0.85,0.81]
Pirayesh (2015) 3.27 2.76 32 4.73 2.01 32 45.5% -1.46[-2.64,-0.28] -
Total (95% CI) 98 98 100.0% -0.68 [-2.08,0.73]
o 2 . Chi2 — = = S 12 = 749 + t 1 t t
Heterogeneity: Tau’ = 0.76; Chi* = 3.81, df = 1 (P = 0.05); I = 74% o 75 ) : o

Test for overall effect: Z = 0.94 (P = 0.35)

FIGURE 3 (Continued)

difference was not statistically significant, and clinical heterogeneity was
seen between the included studies. Namely, there was a difference in
the application method of Matriderm® between the studies. Matriderm®
was applied in a one-stage procedure in the studies of Correa et al.2
and Almeida et al.,?* whereas it was applied in a two-stage procedure in
the study by Vana et al.2® The same clinical variability applies to this sub-
analysis, where Matriderm® showed significantly higher mean percent-
age contraction rates compared to Integra® (25.21%: 95% Cl [11.42,
39.00]; 12 = 0%; p = 0.0003) (Figure 4E).2>? Within this comparison,
there was insufficient data to perform a sub-analysis on outcomes: graft
take (n = 1); tissue hardness (n = 1); histopathology (n = 1); and mobility
(n = 1). A sub-analysis on complications could not be performed as all
included studies that reported on this outcome, presented no complica-
tions in both groups. All results are shown in the summary of findings in

Supplementary Table 4.

4 | DISCUSSION

This systematic review investigated the outcomes of dermal substi-
tutes in acute burns and the reconstruction of burn scars. Meta-
analysis was conducted to comprehensively examine comparative
studies within the current literature on this subject. Based on the find-

ings of this systematic review and meta-analysis, it can be concluded

Experimental Control

that the use of dermal substitutes in burns and the reconstruction of
burn scars may offer benefits in enhancing scar quality. However, ini-
tially, the rate of wound healing appeared to be somewhat slower in
the one-step procedures. Nevertheless, both data on rate of wound
healing and scar quality outcomes showed minimal differences
between the two groups. It is important to note that study design het-
erogeneity, differences in application methods, and small sample sizes
contributed to few significant differences in the results between the
outcomes between patients treated with a dermal substitute and
those receiving a standard treatment such as STSG.

A statistically significant difference was observed in the compari-
son of re-epithelialization between Matriderm® and STSG (p = 0.02).
The findings indicated that epithelialization 4-7 days post-surgery for
acute burns was lower in the Matriderm® group compared to the con-
trol group.t”?? Across the spectrum of wound healing parameters
such as graft take, regrafting during admission, and healing time in
days, most included studies reported lower values for wound healing
in the dermal substitute groups compared to the control groups. This
is in line with previous findings in the literature. In the sub-analysis
regarding healing time in days, it was noted that, on average, wounds
took 5 days longer to close in the acellular dermal matrix group.2”:2?

When comparing acellular dermal matrix with STSG, a significant
difference was found in the VSS six months post-acute burn surgery

(p <0.01).27?8 |n this case, a significantly lower VSS score was seen in
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TABLE 4 Characteristics of study participants—reconstruction of burn scars.

Type of patients

Burn contractures

Burn scars

Burn contractures

Burn reconstruction,

acute burn wound

Hypertrophic burn
scars

Burn contractures

Burn contractures

Impaired mobility
resulting from burn
sequelae

Contracture site (%)

Intervention

Axilla (10)%; (22.2);
(10

Cervical region (20)%;
(33.3)" (20)°
Inframammary region
(20)% (30)°

UE (30)7; (44.4)°
(30)°

LE (10)% (10)°

Trunk (10)?

Control

Axilla (20)

Cervical region (20)
UE (40)

Trunk (20)

UE (28.2); Cervical region (28.2); Axilla (17.9);
Inframammary region (12.8); Trunk (7.7); LE (5.1)

Arm (29); Trunk (25); Leg (25); Hand (8); Neck (8);

Foot (4)

LE (18.2) (33.3)°
Trunk (9.1)°

UE (66.7)%; (45.5)°;
(61.1)°

Face/neck (33.3)%;
(27.3)°

Inguinal (5.6)°

Trunk (50); LE (25);
Hand (25)

UE (33.3); Neck (25);
Axilla (25); Trunk
(16.7)

UE (35.7); LE (28.6);
Trunk (21.4); Face/neck
(14.3)

Trunk (50); LE (25); N/A
(25)

UE (50); Neck (25);
Axilla (16.7); Trunk (8.3)

Male n (%) Age mean (SD)
Study Year Intervention Control Intervention  Control
Almeida 2023 5(50)° 7 (70) 33(16.8)° 37.1(17.3)
etal® 4 (4440 35.1(19.5
2 (20)° 28.4 (16.6)°
Bloemen 2010 16 (62) 42.3(18.2)
etal.®®
Corréa 2022 18 (46.2) 33.1(-)
etal.?®
Gardien 2023 13(54.2) 53.5(19-87)
et al.®®
Lee et al.*® 2022 5(83.3)¢ 22 (78.6%) 42 (12.7)° 27.3(12.1)
9(81.8)° 44.6 (15.3)°
11 (61.1)° 26.4(11.2)°
Nguyen 2010 2(50) 35 (—)
etal®
Sheridan 1998  3(50) 5.2(0.9)
etal®®
Vanaetal?® 2020 5(41.7)° 3(25)° 33(15.7) 35.8(13.3)
van Zuijlen 2000 20 (64.5) 33.9(17.5)
et al.??
van Zuijlen 2001 - 33.9 (17.5)
etal.?®

Abbreviations: LE, lower extremity; UE, upper extremity.
3Integra®.

PMatriderm®.

Pelnac®.

9Full-thickness Skin Graft (FTSG).

AlloDerm®.

the acellular dermal matrix group compared to the control group, indi-
cating that the resulting scar approached normal skin characteristics
across various factors such as vascularity, pigmentation, pliability, and
height. Furthermore, across most sub-analyses concerning scar qual-
ity, a trend towards improved outcomes, especially in the clinical scar
assessment, was observed for the dermal substitutes group. However,
only the scar assessment by VSS 6 months after surgery in acute
burns in the comparison of acellular dermal matrix compared to STSG
showed a statistically significant difference. In the comparisons Matri-
derm® compared to STSG, and Glyaderm® compared to STSG, the
scar assessment by VSS showed better results for the experimental
group, but these results were not statistically different. A possible rea-
son for this lack of statistical significance in these comparisons, as well

as the lack of statistical significance in the results of objectively

Neck (34.1); UE (25); LE (15.9); Trunk (13.6);
Axilla (11.4)

Burn contractures

Burn contractures =

measured scar parameters (such as scar elasticity by Cutometer),
could be attributed to several factors. These may include the relatively
small sample sizes and/or the inherent variability in scar maturation
processes among different patients. Additionally, variations in study
methodologies, application techniques, and patient characteristics
across the different studies could have contributed to the observed
outcomes.

In addition, another notable difference was found in the compari-
son between Matriderm® and Integra® regarding the mean percent-
age of scar contraction measured by planimetry in reconstructed
post-burn scars (p <0.01).2°2% Due to the heterogeneity between the
two studies, namely Almeida et al.2* comparing Matriderm® 1-mm
Flex in a one-stage procedure with Integra® Double Layer in two

stages, while Vana et al.?® compare Matriderm® 2-mm in a two-stage
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(A) Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Almeida (2023) 0.22 0.11 9 0.16 0.06 10 69.8% 0.06[-0.02, 0.14]
van Zuijlen (2001) 0.39 0.26 33 0.34 0.25 33  30.2% 0.05[-0.07,0.17]

Total (95% CI) 42 43 100.0% 0.06 [-0.01, 0.12]

Heterogeneity: Tau? = 0.00; Chi? = 0.02, df = 1 (P = 0.89); I* = 0%
Test for overall effect: Z = 1.65 (P = 0.10)

-1 -0.5 0 0.5 T
Experimental Control

(B) Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Almeida (2023) 49 238 9 5.8 1.9 10 20.1% -0.90 [-3.08, 1.28]
van Zuijlen (2001) 3.96 1.95 25 4.32 1.99 25  79.9% -0.36[-1.45,0.73]
Total (95% CI) 34 35 100.0% -0.47 [-1.44,0.51]
Heterogeneity: Tau? = 0.00; Chi? = 0.19, df = 1 (P = 0.66); I = 0% —::10 _l ) é 150
Test for overall effect: Z = 0.94 (P = 0.35) Experimental Control
(C) Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% ClI 1V, Random, 95% ClI
Correa (2022) 59.17 30.56 9 42.66 18.9 10 42.0% 16.51[-6.64, 39.66]
van Zuijlen (2001) 29.3 343 27 23.7 39.4 27 58.0% 5.60[-14.10, 25.30]
Total (95% CI) 36 37 100.0% 10.18 [-4.82, 25.19]
Heterogeneity: Tau? = 0.00; Chi® = 0.49, df = 1 (P = 0.48); I*> = 0% 1_100 _5=0 ) 5=0 100=
Test for overall effect: Z = 1.33 (P = 0.18) Experimental Control
(D) Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Almeida (2023) 49 2.8 9 54 2.8 10 47.0% -0.50[-3.02,2.02]
Vana (2020) 6 1.71 12 2.67 2.5 12 53.0% 3.33[1.62, 5.04] ——
Total (95% CI) 21 22 100.0% 1.53[-2.22, 5.28]
Heterogeneity: Tau? = 6.12; Chi? = 6.06, df = 1 (P = 0.01); I> = 84% —10 _55 5 é 150
Test for overall effect: Z = 0.80 (P = 0.42) Experimental Control
(E) Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Correa (2022) 59.17 30.56 9 45.36 35.49 10 21.6% 13.81[-15.90, 43.52] [ e E—
Vana (2020) 64.33 16.72 12 35.99 21.86 12 78.4% 28.34[12.77,43.91] _._
Total (95% ClI) 21 22 100.0% 25.21[11.42,39.00] -
Heterogeneity: Tau® = 0.00; Chi? = 0.72, df = 1 (P = 0.40); I* = 0% =_100 —éO 3 S=O 100’

Test for overall effect: Z = 3.58 (P = 0.0003)

Experimental Control

FIGURE 4 (A) Comparison 1. Matriderm® versus split-thickness skin graft: Mean difference in scar elasticity (Uf) measured by Cutometer

(12 months post-surgery) in reconstructed scars after burns. (B) Comparison 1. Matriderm® versus split-thickness skin graft: Mean difference in scar
assessment score by Vancouver Scar Scale (12 months post-surgery) in reconstructed scars after burns. (C) Comparison 1. Matriderm® versus split-
thickness skin graft: Mean difference in % contraction measured by Planimetry (12 months post-surgery) in reconstructed scars after burns.

(D) Comparison 2. Matriderm® versus Integra®: Mean difference in scar assessment score by Vancouver Scar Scale (12 months post-surgery) in

reconstructed scars after burns. (The experimental group is Matriderm®, and the control group is Integra®. Almeida et a

1.2 compare Matriderm®

1-mm Flex in a one-stage procedure with Integra® Double Layer in a two stage procedure, while Vana et al.2® compare Matriderm® 2-mm in a

two-stage procedure with Integra® Double Layer in a two-stage procedure).

(E) Comparison 2. Matriderm® versus Integra®: Mean difference in %

scar contraction measured by Planimetry (12 months post-surgery) in reconstructed scars after burns. (The experimental group is Matriderm®, and

the control group is Integra®. Correa et al.®

compare Matriderm® 1-mm Flex in a one-stage procedure with Integra® Double Layer in a two stage

procedure, while Vana et al.2® compare Matriderm® 2-mm in a two-stage procedure with Integra® Double Layer in a two-stage procedure).

procedure with Integra® Double Layer in a two-stage procedure, the inter-
pretation of this result should be made with caution. The results suggest
that Matriderm® induces more contraction in a two-stage procedure than
Integra® does. However, given the heterogeneity between these two

1.2® and Correa et al.2> showing

studies and the results of van Zuijlen et a
lower mean percentage contraction, this significant difference can be
questioned. It could be possible that the application of Matriderm® and

STSG in one procedure provides less contraction.

To the best of our knowledge, there is insufficient research to
determine the optimal use of Matriderm® in a one-step versus a two-
step procedure, or whether Integra® is more effective in a two-step
procedure while Matriderm® may be more advantageous in a one-
stage application. This underscores the necessity for further research
to address these concerns and to establish clearer indications for the
use of various dermal substitutes, taking into account procedural vari-

ations and their effects on clinical outcomes. Facilitating these actions



VAN DEN BOSCH ET AL.

976 | Wl LEY—mv_

could potentially provide for a more precise differentiation between
wounds that may benefit from direct combined application of a sub-
stitute and STSG and those that may exhibit improved scar quality
through a two-step dermal substitute procedure.

The findings of this systematic review with meta-analysis partly
align with our initial expectations. As anticipated, we observed a slight
negative trend towards dermal substitutes in rate of wound healing,
evidenced by prolonged graft take, re-epithelialization, and wound
healing duration in days. In addition, we expected a positive trend
towards improved scar quality and a positive trend towards improved
clinical scar assessment with the use of dermal substitutes, which was
indeed seen in this analysis. However, while our analysis revealed
some positive trends in scar quality improvement with the use of der-
mal substitutes, it is important to acknowledge potential limitations
surrounding these findings.

One such limitation is that we focused solely on burns and burn
scar reconstruction, excluding other purposes for dermal substitute
use. Additionally, it is worth noting that we only included studies that
evaluate ‘off-the-shelf’ and permanent dermal substitutes as an inter-
vention. The observed lack of statistically significant differences in
many parameters may be partly due to the heterogeneous nature of
the included studies and the relatively small sample sizes.

The overall completeness and comparability of evidence were
hindered by limited uniformity in outcome variables, variations in the
timing of application of dermal substitutes, and differences in the indi-
cations for their use. Additionally, this review was constrained by the
available literature, which notably lacks well-controlled studies with
objective outcome measures in older studies, potentially affecting the
generalizability and reliability of the findings. The overall quality of
the included studies was considered moderate, which could have
potentially impacted the robustness of the conclusions drawn from
this analysis. To properly investigate the effect of dermal substitutes,
several changes in this research field are recommended.

First, larger study population groups are necessary to increase the
statistical power and generalizability of the findings. Furthermore,
standardising outcome measures in intra-patient trials would allow
more meaningful comparisons between study groups. Addressing
these concerns through concerted efforts in research methodology
and trial design will not only strengthen the evidence base but also
pave the way for more effective and targeted interventions in the
treatment of burns and patients requiring reconstruction of burn
scars.

This systematic review has been conducted as part of the project
‘Optimizing Top Specialized Burn Care in the Netherlands’. Within
this overarching project, our focus has been on developing persona-
lised treatment strategies using dermal substitutes in the treatment of
burn patients. A significant aspect of this project has involved com-
prehensive data collection to gather all available evidence in the field.
Our goal is to utilise this gathered evidence to refine and optimise the
care provided to burn patients, tailoring treatment strategies to indi-
vidual needs and circumstances. The results of this systematic review
will help to optimise the integration of dermal substitutes into clinical

practice and facilitate the development of an evidence-based

guideline for their use in burn care, ultimately striving to improve

patient outcomes.

5 | CONCLUSIONS

In conclusion, while acknowledging the initially delayed wound heal-
ing, the integration of dermal substitutes into the surgical treatment
of burn patients shows promise for enhancing scar quality. However,
several implications for both practice and future research are crucial.
Future studies should prioritise greater uniformity in outcome mea-
sures to enable meaningful comparisons between studies. Addition-
ally, addressing disparities in the application of skin substitutes and
standardising indications for their use are important steps towards
establishing consistent and effective practices in clinical settings. Fur-
thermore, additional research into cost-effectiveness of dermal substi-
tutes is warranted, focusing on whether their use reduces the need
for subsequent surgeries for burn scar reconstruction and if the costs
incurred are justified by their benefits. If these considerations are
addressed, the field could progress towards a more standardised and
Evidence-based approach. This evolution is vital for enhancing the
reliability and effectiveness of skin substitutes in the challenging con-
texts of burns and burn scar reconstruction, ultimately contributing to
improved clinical outcomes.
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