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Prevention and Treatment of Burn Scar
Contracture: A Practical Review

Layne N. Raborn, MD*

Jeffrey E. Janis, MD, FACS} Summary: Burn contracture affects close to one-third of all burn patients, lead-

ing to significant functional impairment and costs. Effective prevention and treat-
ment strategies are necessary to decrease morbidity and unnecessary costs. This
scoping review aimed to summarize prevention and treatment strategies used for
management of burn scar contractures published in the literature since 2000. A
comprehensive PubMed review was performed in October 2022 to identify meth-
ods of burn contracture prevention and treatments. Non-English, duplicate, and
unavailable articles were excluded. Data were extracted including publication year,
techniques, and outcomes. A total of 327 publications met criteria for inclusion.
Most articles were published in 2011 (n = 22). Treatment strategies were discussed
in 82.9% of studies, prevention in 16.5%, and both in 0.6%. The most common
areas discussed included the upper extremity (n = 127) and neck (n = 102). Flaps
were the most frequently used method (n = 208), followed by autografts (n = 89).
Most preventative therapies were still in early stages of development. Burn contrac-
ture management requires a highly individualized approach with many available
reconstructive techniques available. Further research is needed to improve preven-
tion techniques and decrease morbidity and cost to patients. (Plast Reconstr Surg
Glob Open 2024; 12:¢5333; doi: 10.1097/GOX.0000000000005333; Published online 19
January 2024.)

INTRODUCTION

Although modern medicine has led to increased sur-

to need major surgical corrections. The use of tech-
niques which prevent the development of contracture

vival following burn injury, burn contracture remains a
major cause of subsequent morbidity, leading to func-
tional deficits and cosmetic complaints. Contractures
can greatly affect patients’ quality of life, physical func-
tion, pain, and vitality.! The rate of contracture fol-
lowing a burn according to an analysis of the National
Institute on Disability and Rehabilitation Research burn
model system database has been reported to be as high
as 33% at the time of hospital discharge.” As expected, a
higher total body surface area burn is predictive of the
number of contractures patients will develop.*® Thus,
patients with a limited amount of healthy tissue avail-
able for reconstructive techniques are also more likely
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and effectively use available tissue to correct contrac-
ture is crucial to improve patient outcomes and cost to
the system.

This review sought to identify techniques used for pre-
vention and correction of burn contractures published
in the literature since 2000 and to effectively summarize
these topics in a way that clinicians could easily reference
when developing effective treatment strategies for burned
patients.

METHODS

A review of the literature was performed in October
2022 according to guidelines."” Peer-reviewed arti-
cles were identified by a single author (L.N.R.) using
PubMed. The search terms for burn scar contracture
were utilized to identify articles related to burn scar
contractures (Table 1). Inclusion and exclusion cri-
teria were set before the study, and articles that dis-
cussed prevention and treatment methods for burn scar
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Table 1. Search Terms Used in PubMed to Identify Articles
Relevant to Burn Contracture and Number of Results

No. of
Term Search Phrase Publications
Burn contractures Search: burn scar contracture 1244

(“burns”

[MeSH Terms] OR “burns”
[All Fields] OR “burn”

[All Fields]) AND (“cicatrix”
[MeSH Terms] OR “cicatrix”
[All Fields] OR “scar”

[All Fields]) AND (“contractural”
[All Fields] OR “contracture”
[MeSH Terms] OR “contracture”
[All Fields] OR “contractures”
[All Fields] OR “contractured”
[All Fields])

Translations

burn: “burns”

[MeSH Terms] OR “burns”
[All Fields] OR “burn”

[All Fields]

scar: “cicatrix”

[MeSH Terms] OR “cicatrix”
[All Fields] OR “scar”

[All Fields]

contracture: “contractural”
[All Fields] OR “contracture”
[MeSH Terms] OR
contracture”

[All Fields] OR “contractures”
[All Fields] OR “contractured”
[All Fields]

Table 2. Inclusion and Exclusion Criteria for Articles
Selected to Examine Burn Contractures

Inclusion criteria

Addresses, proposes, discusses, or exemplifies the prevention or
management of burn contractures
Exclusion criteria

Not about burn contracture
Year before 2000

On demographics

On garments

Language not English

On metric or model

On outcomes

On patient positioning

Review article

Speech article
On splints or devices

On therapy management
On pathology

Abstract unavailable
Article unavailable
Duplicate article

contractures were included (Table 2). Qualitative arti-
cles were included to identify common themes, whereas
reviews were excluded to limit repeated data. Data were
manually extracted, as available, and stored using a stan-
dardized spreadsheet. The categories of extracted data
are reported in Table 3.
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Takeaways

Question: What is the evidence behind optimal burn scar
contracture management?

Findings: Across 327 publications in our PubMed review
of the literature, the majority of burn scar contractures
were managed with flaps and grafts. The types and success
rates varied by area of the body requiring reconstruction.
Evidence on preventative techniques was sparse.

Meaning: Individual treatment plans of burn patients
should be customized to the patient. Evidence-based
management can lead to improved outcomes.

Table 3. Data Extracted from Included Publications

Year
Title
Journal
Author
Language
Techniques used
Preventative or treatment method
Area of body
Outcome of study

RESULTS

Selection of Studies

PubMed search yielded 1244 publications which were
screened by title and abstract (Fig. 1). After initial screen-
ing, 378 articles were further screened with article review.
Of these, 327 met inclusion and exclusion criteria and
were included in the study. (See table, Supplemental
Digital Content 1, which displays a full list of all publica-
tions included, http://links.lww.com/PRSGO/C978.)

Study Characteristics

An average of 14 articles were published a year between
2000 and 2022, with the highest number published in
2011 (n=22, 6.7%) and the fewest published in 2001
(n=5, 1.5%). (See table, Supplemental Digital Content
2, which displays the number of publications on burn scar
contracture per year from 2000 to 2022, http://links.lww.
com/PRSGO/C979.) Articles were primarily focused on
treatment strategies (n = 271, 82.9%), followed by preven-
tion strategies (n = 54, 16.5%), and two articles focused on
both (0.6%) (Fig. 2).

Contracture of the Head and Neck

We identified 57 articles which discussed contrac-
tures of the head and 102 which discussed contractures
of the neck (Fig. 3). (See table, Supplemental Digital
Content 3, which displays a table summarizing articles
which discussed preventative and reconstructive options
for burn contractures of the head, http://links.lww.
com/PRSGO/C980.) (See table, Supplemental Digital
Content 4, which displays a table summarizing articles
which discussed preventative and reconstructive options


http://links.lww.com/PRSGO/C978
http://links.lww.com/PRSGO/C979
http://links.lww.com/PRSGO/C979
http://links.lww.com/PRSGO/C980
http://links.lww.com/PRSGO/C980

Raborn and Janis ® Burn Contractures

PubMed Citations

Title Reviewed

A 4

Abstract Reviewed
N =

A

Full Text Reviewed
N =

A

Included Publications
N =327

e e

Exclusions
Non-English (N=157)

Exclusions (N = 534)
Year < 2000 (N = 396)
Demographics (N = 1)
Garments (N = 3)
Metric/Model (N = 5)

. Not about Burn Contracture (N = 49)

Outcomes (N = 31)
Positioning (N = 1)
Review (N =13)
Speech (N =1)
Splints/Devices (N = 19)
Therapy (N = 15)

S |

Exclusions (N =175)
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Review (N = 6)
Article Unavailable (N = 43)

Fig. 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flowchart.

for burn contractures of the neck, http://links.lww.com/
PRSGO/C981.) Contractures in this area lead to issues
such as feeding difficulties, airway obstructions, visual
deficits, poor cosmetic appearance, and psychosocial
issues. Reconstructive options are specific to each of the
areas affected and are outlined in detail in Supplemental
Digital Contents 3—4 (http://links.Jlww.com/PRSGO/
C980; http://links.lww.com/PRSGO/C981). In gen-
eral, flaps were most commonly used for reconstruc-
tion, which provided low rates of recurrent contracture
while offering color match and functional improvement
(Table 4). Neck contracture management sought to cor-
rect motion limitations, micrognathia, mandibular retru-
sion, and lip ectropion. Skin grafts were utilized in a few

articles, but the use of dermal regenerative templates as
an intermediate step before grafting was encouraged to
improve rates of recurrence. Flaps were overall preferred
for better outcomes.® Flap options for the neck are repre-
sented in Table 5. Two algorithmic approaches for choos-
ing local tissue arrangements or flaps were published”;
local tissue was preferred for smaller contractures and
flaps for mild to moderate size.”!" Cervicoplasty,'*" pla-
tysmaplasty,'* and platysmotomies'® were also performed
during reconstructions. Specific surgical techniques
such as the use of three rows of suture to restore the
cervicomandibular angle'® and methods of graft fixation
were discussed.'” Overall, the complexity of head and
neck burn reconstruction is owed to it functional and
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= Both

= Prevention

= Treatment

Fig. 2. Number of publications focused on burn contracture prevention (n =54, 16.5%), treatment
(n =271, 82.9%), and those that focused on both (n = 2, 0.6%).

aesthetic demands, and thus, the scope of discussion in
the literature was wide.

Contracture of the Upper Extremity

There were 127 articles which discussed burn contrac-
ture reconstruction of the upper extremities, including
the shoulder and axilla, elbow, wrist, and hand. (See table,
Supplemental Digital Content 5, which displays a table
summarizing articles which discussed preventative and
reconstructive options for burn contractures of the upper
extremity, http://links.lww.com/PRSGO,/C982.) Upper
extremity burn contractures hinder patients’ normal daily
activities and ability to care for themselves; thus, reconstruc-
tive options aimed to improve range of motion and function,
maintain circulation, and obtain wound closure.'® For the
axilla, two guidelines specific for the area and contracture
degree have been published.'”* Karki et al recommended
variations of Z-plasties and advancement flaps for mild to
moderate contractures and for severe contractures, either a
parascapular flap/scapular flap or skin grafting if surround-
ing tissue was involved." Asuku et al recommended local flaps

4

for contracture involving either anterior or posterior axillary
fold (type I), and the use of skin grafts and fasciocutaneous
flaps for contractures either involving both anterior and
posterior axillary fold but sparing axillary dome (type II) or
also involving axillary dome/pan-axillary (type III).* For the
elbow, flaps were compared with grafts and shown to be the
superior option, largely due to the mobility required at this
area and risk for recurrent contracture with grafts.”" If graft-
ing was used in the upper extremity, full-thickness skin grafts
were preferred,”?! but dermal regeneration templates and
substitutes showed comparable results in terms of decreasing
recurrent contracture rates when used as intermediate steps
before grafting.”* Additional techniques used to improve
contracture appearance included the use of fat grafting for
hand reconstruction,” tumescence to improve the sur-
geon’s visual field in initial burn debridements,” and the use
of basic-fibroblast growth factor’™* or silicone."

Management of Lower Extremity Contractures
There were 43 articles that discussed management
of lower extremity contractures, including the foot and


http://links.lww.com/PRSGO/C982

Raborn and Janis ® Burn Contractures

140

120

100

80

60

Number of Publications

40

20

o QA <& A X o & &

(2 . & ) o =

R I A ST S A
& & 7 \
G Lo z‘)‘s‘

th &8
o Q
N

Fig. 3. Number of publications focused on each anatomic area, with the highest number focusing on the upper extremity (n = 127)

and neck (n = 102).

ankle which can prevent successful ambulation if not
addressed. (See table, Supplemental Digital Content 6,
which displays a table summarizing articles which dis-
cussed preventative and reconstructive options for burn
contractures of the lower extremity, http://links.lww.
com/PRSGO/C983.) Grishkevich offered an algorithmic
approach to the ankle based on the location of the con-
tracture, recommending trapeze-flap plasty for the edge
and medial contractures, and skin grafting for circumfer-
ential contractures.” Equinus contracture was addressed
with Achilles lengthening and multiple Z-plasties.”” Split-
thickness skin grafts were used for feet, and a study on
timing showed they could be done in unison with no
change in outcomes." Fat grafting was used to improve
contracture of tendons.’® Knee reconstruction included
the successful use of flaps such as popliteal keystone
island, free latissimus, and anterolateral thigh (ALT)
flaps, as well as the use of allografting, and dermal regen-
eration templates.

Management of Joint Contractures

Particular attention was paid to mitigating the risk of
recurrent burn contracture in areas that involved joints.
Because of the high risk of functional issues with recurrent

contracture, flaps were preferred and showed better out-
comes to skin grafts."" Grafts were sometimes combined
with advancement flaps®” or Alloderm (LifeCell Corp.,
Branchburg, N.J.)."

Management of Trunk Contractures

Management of trunk contractures was discussed in
37 articles, which included the chest, abdomen, back, and
buttock. (See table, Supplemental Digital Content 7, which
displays a table summarizing articles which discussed pre-
ventative and reconstructive options for burn contractures
of the trunk, http://links.lww.com/PRSGO /C984.) Chest
contractures can be particularly devastating cosmetically
for women and in some cases were shown to decrease lung
capacity. For general coverage, flaps utilized included the
dorsal scapular island, internal mammary artery perfora-
tor, ALT, superficial inferior epigastric artery, and deep
inferior epigastric perforator flaps.”” Recommendations
to restore breast contour included skin grafting, pref-
erably full-thickness, with mammoplasty.*>' Haik et al
proposed using a reverse abdominoplasty if the inframam-
mary fold was involved.” Dermal regeneration templates
were recommended if split-thickness skin grafting was
considered.” Abdominal contractures can be particularly
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Table 4. Flap Techniques for Head Reconstruction
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Flaps Publications, N Additional Specified Modifications Area Specifications
Deltopectoral flap 2

Trapezius flap 4 Myocutaneous or fasciocutaneous, expanded

Thoracodorsal artery perforator 1 Super-thin

Thoracoacromial artery perforator 1 Expanded

Supraclavicular island flap, transverse cervical 3 Expanded

artery flap, infraclavicular artery flap

Cervical artery flap 2 Occipitocervical, cervicopectoral, super-thin,
supercharged
Arterialized venous flap 2 Expanded, free
Temporalis fascia/temporal flap 2 Free
Scapular flap/parascapular 3 Expanded, free
Lateral arm flap 2 Free
Lateral forearm flap 6 Expanded, free Various including lip
Tensor fascia lata flap 2 Free
Forehead flap 4 Expanded, island, foreheadplasty
Groin flap 1 Expanded, free
Anterolateral thigh flap 4 Expanded, free Various including mouth
Intercostal perforator flap 1
Deep inferior epigastric perforator flap 2 Free
Buccal mucosal flap 2 Advancement For mouth
Submental artery flap 1 For aerodigestive tract
Jejunal flap 1 Free For aerodigestive tract
Nasolabial flap 1 For mouth
Frontonasal flap 1 For nose and lip
Trapeze-flap 2 For nose and mouth
Rhomboid flap 3
Z-plasty, multi-z-plasty 3
V=Y flap 1
Triangular flap 1 For ear
Expanded local flap 1 For lip
Unspecified 5 Super-thin, expanded, island perforator-based

problematic for young childbearing women due to the
lack of laxity”’; however, a modified abdominoplasty was
proposed as a method for correction.”” An expanded
ALT also provided effective coverage.” For contractures
of the back, correction of kyphosis was the target goal and
reconstruction usually incorporated flaps like expanded
local flaps, ALT, or trapezius myocutaneous flap, in combi-
nation with thoracoplasty and Texas Scottish Rite Hospital
spinal system.”"

Management of Perineum and Groin Contractures

Contractures of the perineum and groin, which can
inhibitsexual function and voiding abilities, were discussed
in 15 articles. (See table, Supplemental Digital Content
8, which displays a table summarizing articles which dis-
cussed preventative and reconstructive options for burn
contractures of the perineum and groin, http://links.lww.
com/PRSGO/C985.) Initial debridement with hydro-
surgery showed improved scar results for penile burns.®
Integra (Integra LifeScience Corporation, Plainsboro, N.
J.) was also used for penile reconstruction.”" Scrotal burns
can lead to cryptorchidism, and thus, orchidopexy, skin
graft, and Z-plasty were utilized for correction.” Flaps
were often used for the perineum, including trapezoid, or
pudendal thigh, groin, and thinned deep inferior epigas-
tric perforator flaps.®*
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Overview of Techniques

A variety of techniques were discussed for reconstruc-
tion of contractures and various preventative measures.
(See table, Supplemental Digital Content 9, which dis-
plays a table summarizing articles which discussed novel
preventative and reconstructive materials, http://links.
Iww.com/PRSGO/C986.) In the initial stages, adequate
debridement wusing hydrosurgical debridement was
shown to improve healing time and minimize contrac-
ture.’” Extracorporeal shock wave therapy also showed
promising effects on scar pliability.” The use of honey
dressings and moist exposed burn ointments over silver
sulfadiazine demonstrated improved scar outcomes.”"
The timing of reconstructive surgery had mixed results in
terms of affecting the rate of burn contracture.”*"

Lasers were utilized in 17 studies with overall good
results. (See table, Supplemental Digital Content 10,
which displays a table summarizing articles which dis-
cussed preventative and reconstructive options using
laser therapy for burn contractures, http://links.Iww.
com/PRSGO/C987.) Guidelines for use of ablative frac-
tional CO, lasers were reported to enhance successful
incorporation into practice.” Various studies reported
improvements of scar atrophy, contracture, texture,
and color, as well as joint range of motion. The 400
mW 670nm Softlaser also showed a small but present
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Table 5. Flap Techniques for Neck Reconstruction

Technique Publications, N Additional Specified Modifications
Anterolateral thigh flap 9 Expanded, free, butterfly design
Scapular flap, parascapular flap, circumflex scapular flap 9 Expanded, island, free, bilobed
Transverse cervical artery flap, supraclavicular island flap, 15 Expanded
infraclavicular artery flap
Cervical artery, cervicopectoral, occipitocervical, and 8 Super-thin, expanded
cervicothoracic flap
Deltopectoral flap 3 Expanded
Trapezius flap 5 Fasciocutaneous, musculocutaneous, expanded, extended
Thoracodorsal artery perforator 4 Super-thin, expanded, free
Forehead flap 2 Island, expanded
Deep inferior epigastric perforator flap 1 Bipedicle, free
Lateral forearm flap 3 Free
Platysma flap 1
Latissimus dorsi flap 4 Expanded, Free
Long-skin pedicled flap 2
Groin flap 4 Free, expanded, bipedicle
Arterialized venous flap 3 Expanded
Tensor fascia lata flap 2 Free
Rectus femoris flap 1 Free
Medial thigh flap 1 Expanded, free
Anteromedial thigh flap 1 Free
Lateral leg perforator flap 1 Free
Chest flap 1
V=Y flap 2 Reverse
Z-plasty, multi-z-plasty 7 Expanded, extended
Rhomboid flap 1
Trapeze-flap 3
Unspecified 9 Supercharged transpositional flap, fasciocutaneous flap,

expanded, island, super-thin

improvement on the visual analog scale compared with
nontreated burns.”” Combined laser studies that utilized
a pulsed dye laser for pruritis and erythema and CO,
laser for stiffness and texture demonstrated improve-
ments on the Vancouver Scar Scale and UNC Scar
Scale.”®™ The use of the combined erbium:yttrium alu-
minum garnet/CO, laser also improved scar ratings.*"*
One institutional study showed decreased surgical
reconstructions after laser therapy became available.®
Steroid injections were often paired with laser therapy
to enhance its affects.®=%

Flaps were the most common reconstructive technique
discussed (n=208), and a wide variety of options were
presented. (See table, Supplemental Digital Content 11,
which displays a list of articles using flaps for reconstruc-
tion, http://links.Jww.com/PRSGO/C988.) Expanders
were frequently utilized to thin flaps and increase avail-
able tissue. There was one report of “reverse expansion”
preformed via liposuction.”

Skin autografts were the second most frequently
mentioned technique after flaps (n=89). (See table,
Supplemental Digital Content 12, which displays a list of
articles using grafts for reconstruction, http://links.lww.
com/PRSGO/C989.) As previously discussed, grafts were
subject to higher rates of contracture and, thus, not pre-
ferred over highly mobile areas. However, split-thickness
grafts were utilized when available tissue was sparse and
often used in conjunction with flaps. The Meek micro-
graph technique was developed to gain the most coverage

from a small amount of available skin, using small full-
thickness skin grafts, and demonstrated promising results
in terms of contracture rate.*** Fat grafting was utilized to
restore volume and counteract skin tethering as well as for
its therapeutic effects”?-%

Engineered substances provided excellent options for
coverage and improved contracture rates, especially in the
setting of extensive burns (Supplemental Digital Content
9, http://links.lww.com/PRSGO/C986). Dermal matri-
ces were frequently used (n =29). A biodegradable tem-
porizing matrix was used to provide temporizing coverage
before autologous grafting. Cultured auto and allografts
were shown to improve contracture rates but noted to
be costly. Nexobrid (MediWound, Israel), an enzymatic
debridement agent, was reported to decreased the need
for scar contracture release when used in acute burns but
is a novel method still in clinical studies.”” Other additives
and drugs currently in development have shown promis-
ing results. (See table, Supplemental Digital Content 13,
which displays a table summarizing studies which focused
on drugs used to treat and prevent burn contractures and
their outcomes, http://links.Jww.com/PRSGO/C990.)
With the exception of mitomycin C, which showed negative
effects on scarring, preliminary studies have shown that
dehydrated human amnion chorion membrane, basic-
fibroblast growth factor, plateletrich plasma, pullulan-
collagen biomimetic hydrogel scaffold enhanced with
adipose-derived stem cells, small molecule focal adhesion
kinase inhibitor, recombinant nematode anticoagulant
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protein, pirfenidone, tamoxifen, TGF-beta antagonists/
decorin, activin-like kinase 5 inhibitor, A-83-0, botulinum
toxin, Rho kinase inhibitor, Y-27632, pentoxifylline, inter-
leukin 10, and imiquimod may each positively affect burn
contractures.

Published Evidence

We identified 54 articles that reported statistically sig-
nificant results. (See table, Supplemental Digital Content
14, which displays a summary of evidence in the literature
on burn contracture reconstruction, http://links.lww.
com/PRSGO/C991.) Eight of these were randomized
control studies. These articles covered topics including
the use of new drugs and additives, the most effective sur-
gical techniques, optimal operative timing, the best choice
for graft thickness, outcomes for graft reconstruction
compared with flap reconstruction, the use of expanders,
outcomes of laser therapy, and the use of reconstructive
methods using engineered products. Although these find-
ings are important for reconstructive and preventative
treatment plans, the literature lacked strong evidence
that could be used to develop an algorithmic anatomically
based approach to burn contracture management. For
each anatomic site, there are many reconstructive options
but few direct comparisons of these options. There was,
however, evidence for nonanatomically specific concepts
as follows: flaps generally have better outcomes and lower
risk of recontracture than grafts, acellular dermal matrices
can be used as intermediates to decrease the risk of graft
contracture, laser therapy has a mildly positive effect on
burn contractures, and various drugs have shown promis-
ing results by inhibiting contracture formation in prelimi-
nary studies.

DISCUSSION

Burn contractures can have a significant impact on
patient function and ability to return to daily activi-
ties. There is a wide variety of treatment options which
must be decided based on the individual patient’s needs
and extent of burn contracture, as well as the area
of contracture. This review summarizes the available
literature over the past two decades, including 327
articles in total, and is currently the largest summation
of current literature on burn contracture available. It
can be utilized by providers as a consolidated refer-
ence when developing a treatment approach for burn
patients.

There were many treatment methods discussed which
ranged from grafts and flaps to engineered material and
various modification techniques. The most commonly
treated areas included the neck (n=102) and upper
extremity (n=127), which is understandable, consider-
ing these anatomic areas can be challenging to recon-
struct and can lead to significant functional morbidity if
not adequately addressed. Flap reconstruction (n = 208)
and autograft reconstructions (n=389) were the most
commonly used treatment modalities. Although skin
graft reconstruction has low morbidity and is useful in
patients with extensive burns due to limited tissue require-
ment, the rate of recurrent contracture is much higher
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than flap reconstruction. Much of the literature sought to
find a balance between the recurrent contracture rate of
grafts and morbidity of flaps. Engineered materials such
as dermal matrices were often utilized in conjunction
with grafts to decrease the rate of recontracture (n =29).
Fasciocutaneous flaps, such as the ALT flap, were fre-
quently used as low-morbidity options and paired with
modification techniques such as super-thinning, expan-
sion, and conversion to free flap to widen the scope of
anatomic applicability.

Notably, despite the rate of burn contracture being
high in the burn population, the number of prevention-
focused articles was sparse (n =54, 16.5%), and drug stud-
ies were mostly in preliminary stages. Available data have
shown that scar contractures significantly increase the
cost of healthcare for patients up to 5.6 times more than
burn patients without contractures.” This is largely due to
the number of surgical interventions that are required.”
Although an individualized approach can improve the
rate of recurrent correctional surgery, cost efficiency starts
with prevention. Our study revealed that a clear emphasis
should be placed on developing antiscar treatment modal-
ities and accelerating the current research to identify pre-
vention methods.

Our study had several limitations due to its structure.
Our information was limited to available, reported, pub-
lished data in the current literature. Some publications
were not available and thus excluded, which may have
led to selection bias, although the number of included
publications was large to diminish this effect. Although
the large number of publications included allowed us to
present a comprehensive review, we were limited in the
amount of detail presented from each. Our previous pub-
lications, however, have shown that inclusion of a large
number of studies can be an incredibly useful reference
for providers.”-'%

CONCLUSIONS
An individualized approach to burn scar contracture
management is essential to minimize the cost and mor-
bidity to burn patients. Further research is necessary to
increase preventative treatment strategies.
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