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CRITICAL REVIEW

Negative Pressure Wound Therapy in Pediatric
Burn Patients: A Systematic Review

Nadine Elisabeth Pedrazzi,"* Surennaidoo Naiken,
and Giorgio La Scala?

"Department of Surgery, University of Geneva Hospitals, Geneva, Switzerland.
2Pediatric Plastic Surgery, Department of Pediatrics, University of Geneva Children’s Hospitals, Geneva, Switzerland.

Significance: Negative pressure wound therapy (NPWT) requires the place-
ment of a dressing over a wound, covered with an adhesive film, and applying
to these dressing a negative pressure in a controlled fashion. This therapy is a
powerful complement to surgical care of wounds. Data are however poor on its
use in pediatric burns.

Recent Advances: This systematic review, including a total of 466 patients,
shows that NPWT as the initial treatment for burned children and after skin
grafting has been shown to produce promising results. In the majority of
studies, skin graft take rate is close to 100%. This therapy is particularly
beneficial in the pediatric population because of less frequent dressing changes
and early mobilization. NPWT devices accurately quantify burns water losses
and allow tailoring liquid resuscitation.

Critical Issues: NPWT is not in the subject of controlled clinical trials in pe-
diatric; most publications are case reports or retrospective reviews. The spo-
radic complications include bleeding, local infections, and mechanical device
issues.

Future Directions: NPWT has been used in 2-month up to 18-year-old children
with deep second- to third-degree burn of multiple etiologies, from a few days
up to several months, on small to 40% total body surface area (%), and in
difficult areas. Data gathered provide empirical guidelines on NPWT use in
pediatric burns using continuous mode with a pressure of —50 to —75 mmHg for
children younger than 2 years, and —75 to —125 mmHg in children over 2 years
of age. Prospective randomized studies are needed to provide validated rules.

Keywords: negative pressure wound therapy, infant, child, adolescent, burns

SCOPE AND SIGNIFICANCE

ADVANCES IN BURN care have im-
proved children survival, however
pediatric wound care represents a
significant issue for care givers be-

empirical guidelines for NPWT use
in pediatric burns.

TRANSLATIONAL RELEVANCE

cause of insufficient data in this
vulnerable population.! There are
many treatment options for pediat-
ric wounds, among which is negative
pressure wound therapy (NPWT), a
technique that has continuously ex-
tended its clinical use. This com-
prehensive analysis aims to provide
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NPWT efficacy and safety are well
known in adult patients. NPWT is not
in the subject of controlled clinical
trials in pediatrics; most publications
are case reports or retrospective re-
views. As there is no evidence-based
use of this device in pediatrics, NPWT
use relies on the clinical experience of
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the individual health provider. Nevertheless, the
number of reports on NPWT is growing, describing
new indications of this therapy in children, also for
burns.?

CLINICAL RELEVANCE

Clear indications and standards for NPWT use
for pediatric burns are essential because of the
physiological differences between children and
adults. For pediatric patients, multiple factors
have to be considered such as age-appropriate
negative pressure, treatment duration, frequency
of dressing changes, and wound location.?

This article in an extensive review gives an
outline of available studies on NPWT use for pe-
diatric burn patients, with the aim to evaluate ev-
idence supporting its use.

BACKGROUND/OVERVIEW

Burn care continues to improve with recent de-
velopments focusing on early balanced resuscita-
tion, treatment of inhalation injury, nutritional
support, and obviously wound care. NPWT is an
adjunct to wound treatment, complementary to
surgery.!

NPWT consists in placing a foam into the wound
bed, covering the site with an adhesive film, and
applying negative pressure in a controlled fashion
through a tube connected to a suction pump. Once
the wound is clean and well vascularized, NPWT
can expedite healing of difficult wounds, reducing
healing time.?

This therapy targets both the local micro- and
macroenvironment of the wound bed. The macro-
strain approaches the wound edges. The micro-
strain induces cell migration and proliferation,
stimulates the production of growth factors, and
promotes granulation tissue formation, which
represent a milestone in the burn wound healing.
NPWT creates a closed and moist wound healing
environment and significantly reduces wound in-
fection by removing contaminants. A major risk of
burns is dehydration. Concerning fluid loss, NPWT
improves vascular perfusion, removes excess fluid,
and allows measuring fluid losses.'? At the time of
skin grafting, NPWT helps maintaining the graft
on the wound in high-mobility areas and promotes
skin graft adherence.!

However, some safety and effectiveness con-
cerns have been raised. Adverse effects such as
pain, skin necrosis, hemorrhage or hematoma, in-
fection, delayed wound healing, and psychological
difficulties in accepting NPWT have been subject of

publications in adults.? Side effects from NPWT
have been rarely reported in pediatric patients.*

Management of pediatric burns represent a
significant issue for care givers because of insuffi-
cient data in this vulnerable population. Because of
a higher surface/body ratio, children are predis-
posed to easier dehydration, heat loss with poorly
tolerated hypothermia. Their fragile and immature
skin make liable to sepsis because of rapid increase
of bacteria in the wound. The complexity of pedi-
atric cases includes noncompliance and high mo-
bility. The child psychology and sensitivity to pain
are crucial for wound management and often needs
conscious sedation or general anesthesia for
dressing changes.!”> NPWT efficacy and safety are
well known in adult patients, in children, it has
been employed in the treatment of wounds of
multiple etiologies, including gastroschisis, om-
phaloceles, pilonidal sinuses, wound dehiscences,
and pressure ulcers.’

Little has been published concerning NPWT use
specifically for burned children and there is cur-
rently no consensus on its indication of this treat-
ment in pediatric burns. The purpose of this study
is to review the literature on NPWT use for burns
in children to obtain data on its safety and identify
age-specific NPWT treatment modalities.

DISCUSSION
Methods

We comprehensively searched PubMed, Co-
chrane, Web of Knowledge, Google Scholar and
ResearchGate databases with the following key-
words: (“negative pressure wound therapy” OR
“negative pressure” OR “NPWT” OR “vacuum as-
sisted closure” OR “VAC”) AND (“pediatric” OR
“children”) AND “burn.” An initial search was
performed in each database and articles meeting
the search criteria were downloaded. Collected
articles were read in abstract form to screen for
inclusion and exclusion criteria (Table 1). Frostbite
injury reports identified by these search criteria
were also included in our analysis. Some of the
excluded studies not meeting the inclusion criteria
were referenced in the discussion if they intro-
duced interesting concepts, but were not included
in the summary table. We reviewed citations from
the first group of articles selected and referenced
articles containing search terms were also included
if meeting inclusion criteria.

A literature summary table was drafted, in-
cluding studies about NPWT in pediatric wounds
with at least one case of burns. Studies about
NPWT in burned patients, including adults and
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Table 1. Inclusion and Exclusion Criteria

Inclusion

Exclusion

. Articles in English, Italian, Spanish, or French

. Human studies

. Retrospective single-center study

. Case reports

. Studies on NPWT in pediatric wounds involving at least one case of burn
. Studies about NPWT in burn patients involving at least one pediatric case

o O s WN =

1. Articles in other languages

2. Articles without abstracts

3. Experimental animal or bioengineering studies

4. Studies on NPWT in pediatric wounds not involving cases of burn
5. Studies on NPWT in burn patients not involving pediatric cases

NPWT, negative pressure wound therapy.

children but not allowing extraction of pediatric
data, were referenced but not included in the
summary table. Data items extracted from the
clinical studies are summarized in Table 2.

After the publications’ screening process was
completed, we identified and included in this sys-
tematic review fourteen articles discussing NPWT
use in pediatric burn patients: two reviews of the
literature,»® five retrospective single-center re-
views,*® and six case reports.!*® Excluding the
reviews,? twelve articles were included in the
summary table (Tables 3 and 4).

Table 2. Data Extraction from Clinical Studies

Data point

Author
Journal
Year
Study
Study type
Study period
Data source
Number of cases
Demographics
Age
Gender
Type of injury
Burn
Etiology
Percentage of TBSA
Degree
Anatomical
NPWT
Time between admission and NPWT
Type of NPWT dressing used
Negative pressure and mode
Duration
Number of dressing changes
Other treatments
Local treatment
Antibiotic use
Results
Number of operating rooms
Days of hospitalization
Graft survival
Other results
Complications

TBSA, total body surface area (%).

Statistical methods of the selected articles were
not analyzed. Our literature review confirms that
articles describing NPWT use for burns in pediatrics
are sparse. Most studies are either retrospective,
reporting a single-center experience or small case
series. As the articles presented data in very differ-
ent ways and focused on different aspects of NPWT,
a quantitative metanalysis is not possible. This
study is the first descriptive metanalysis of studies
published to date on NPWT use in the burned child.

The Preferred Reporting Items for Systematic
Review and Meta-Analysis (PRISMA) flow dia-
gram summarizes the study selection processes
(Fig. 1). This review is compliant with the PRISMA
protocol guidelines. This protocol is registered with
the Center for Reviews and Dissemination, Uni-
versity of York (CRD42018089874).

Population

In the twelve articles selected, 466 patients were
treated by NPWT, of which 121 children were
treated for burns.

The geographical origin of publications on
NPWT for pediatric burns varies, with the majority
of publications from the United States (n=8), but
also from Austria (n=3), Turkey (n=1), Romania
(n=1), and China (n=1). The dates of publications
range from 2005 to 2017.

In the summarized studies, ten are pediatric-
specific articles™ 1415 and two articles include
adults and children.*'® Sahin reports on 4 patients,
including a 15-year-old boy; data concerning the pe-
diatric case was easily extracted.'® Hoeller studied
patients from 3 months to 24 years of age. We con-
tacted one of the authors who provided the data
concerning the only nonpediatric case, a 24-year-old
woman.* After this case selection, our report strictly
focuses on pediatric cases. Patients’ age ranges be-
tween 2 months and 18 years. In almost all the pub-
lications there was a majority of male patients. There
was no specification about gender in one article.'®

Etiology and wound characteristics
Eight articles focused specifically on burns,
whereas four others included other types of pediatric

46,11-15
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Figure 1. The PRISMA flow diagram summarizes the study selection
processes. We included in this review 14 articles discussing NPWT use in
pediatric burn patients: 2 reviews of the literature,'? 6 retrospective single-
center review,*® and 6 case reports.’>'® NPWT, negative pressure wound
therapy; PRISMA, Preferred Reporting Items for Systematic Review and
Meta-Analysis.

wounds.*"1° The burn etiology is primary ther-

mal, in 95 of the 121 (78.5%) burned children treated
with NPWT. The main thermal causes are scald,
contact with hot objects, and flame burns. Also re-
ported electrical burns for 9 cases (7.4%),”131* che-
mical burns for 3 cases (2.5%),%® and frostbite for 3
cases (2.5%).° In the remaining 11 cases (9.1%)
NPWT was applied after burn scar revision.

NPWT has been applied in children with sec-
ond- to third-degree burns. The reported pediatric
patients had burns in all regions of the body: head
and neck, hands and feet, upper and lower limbs,
trunk, genital, and gluteal regions. There was one
case of circumferential burn of the calf.!® Nega-
tive pressure dressings were applied in all these
regions.

Burn etiology does not appear to be a decisive
factor for NPWT use. Wound healing was satisfac-
tory for all burn types. Frostbite in pediatric patients
presents a challenging condition not only for skin
care, but also because of the risk of injury to open
epiphyseal growth plates in the affected extremities,
with bone shortening. Poulakidas found satisfying
results with NPWT in three children with frostbite

on the hand, both on re-epithelialization and growth
plate preservation.® In high-voltage electrical burns,
it is difficult to recognize the limit between viable
and necrotic tissue. In Sahin’s opinion, NPWT may
help to promote angiogenesis and increase the via-
bility of the borderline tissues.'®

NPWT use seems to be proportional to grade and
extension of burn injuries: NPWT is applied more
frequently for pediatric patients with larger areas
of third-degree burn wounds.” The majority of the
authors in the identified studies applied NPWT to
deep second- to third-degree burns. Rentea, Sahin,
and Tevanov used NPWT also in burns involving
muscle or bone that they qualified as fourth-degree
burns.®131* Rentea applied the NPWT to exposed
bone, to encourage granulation, and preparation
for tissue coverage.®

Burned total body surface area (%) can be an
important element in the choice of the dressing.
Hoeller stated that there is an inverse correlation
between the extent of grafted TBSA and the per-
centage of skin graft take rate, with higher per-
centage of skin graft take with smaller grafted
areas under NPWT.* Schindler applied NPWT on a
40% TBSA burn; in this case the young patient
remained immobilized for the duration of treat-
ment (5 days).'? It is important to note that ex-
tended burns in child could be a challenge, because
of difficulties in securing the dressing, as well as for
mobilization problems. Once clear guidelines for
use in the pediatric population have been estab-
lished, targeted research should aim at develop-
ment of age-adapted devices.

Wound of irregular shape can be treated with
NPWT. Sahin applied the NPWT to a circumfer-
entially burned extremity.'® Authors consider
NPWT an interesting option to treat burns in dif-
ficult anatomical areas. NPWT seems to be helpful
in regions of uneven contours, such as axilla,
hands, feet, genital, and perianal regions.®'%~'2
Perianal area is a challenging location for all types
of dressings, because of the movements in the area,
sweating, and the risk of contamination. NPWT
creates a barrier reducing the risk of infection in
these areas in which wound soiling with feces can
be hard to prevent; fecal drainage with a rectal
tube and urinary catheterization can however
still be necessary.!! Split thickness skin grafts
(STSGs) on mobile surfaces, such as the hands,
can be successfully performed using NPWT for
immobilization.5°

Negative pressure wound therapy settings
Table 5 lists the mode and negative pressure set-
tings used in pediatric cases. The majority of the
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Table 5. Negative Pressure Wound Therapy Use Summary

Interface layer wound—foam Treatment/STSG

Author ref Age Mode Pressure settings (mmHg)

Hoeller et al* 3mto 24y Continuous —75 to =125

Kasukurthi and 14mto 12y  Continuous 75

Borschel™®

Koehler et al® 8mto 10y Continuous —70 to —125
or intermittent

Poulakidas et al® 16 to 31m NR NR

Psoinos et al."! 8m Continuous -80

Ren et al.” 2m to 18y Continuous —50 to —125

Rentea et al® 12mto 18y  NR —50 to —125

Schintler et al'> 6y Continuous -125

Sahin et al."® 15y NR NR

Tevanov et al.'* 17y Continuous —50 to 115
and intermittent

Trop et al'® 15and 17y  Continuous —75 t0 125

Yuan et al® 2 to 8y NR —50 to —150

Silicone-coated or polyethylene film  Immediate STSG, covered by NPWT
None Immediate STSG, covered by NPWT

None (n=8)
Mepitel and (n=10)
/for (n=5) Acticoat
Silver-coated contact layer NPWT only
Silver-coated contact layer Immediate STSG, covered by NPWT
NR NPWT then delayed STSG
Petroleum-coated gauze 35% NPWT only

18% NPWT then delayed STSG
Silicone-coated layer (Mepitel) Immediate STSG, covered by NPWT
NR NPWT then delayed STSG
Silver and/or silicone-contact layer Immediate STSG, covered by NPWT

2/3 NPWT only
1/3 NPWT, then STSG covered by NPWT

Silicone-coated layer (Mepitel) STSG, covered by NPWT
NR NPWT then delayed STSG

centers applied a continuous negative pres-
sure, with the exception of Koehler who used a
—-120 mmHg intermittent suction in one of his 22
patients® and Tevanov who temporary switched to
an intermittent suction to control blood loss.'*
Negative pressure varied between —70 mmHg and
—-150 mmHg. Hoeller, Ren and Rentea adapted the
pressure to the ages of their patients.*”® There is
currently no guideline concerning negative pres-
sure settings for burned pediatric patients. In her
retrospective chart review, Baharestani identified
in the literature for NPWT pressure settings,
guidelines for pediatric wounds (not specifically in
burns). She suggested using —50 to —75 mmHg
continuous suction for burned newborns and in-
fants (birth to 2 years), and —75 to —125 mmHg
continuous mode for burned children (>2 to 12
years) and adolescents (>12 to 21 years).! Con-
tractor proposed to apply a continuous negative
pressure of —50 to 75 mmHg in younger children
and - 100-125mmHg in older ones.? Negative
pressure should be adapted to patient weight and
comorbidities, wound type, size, and location.!

The majority of the authors placed an interface
layer between the wound bed and the foam, such as
silicone-coated layers*®'%!5 and/or silver-coated
contact layers.>611:14

Most centers applied the NPWT from 3 to
10 days.*®%'2 Other authors considered this
dressing a long-term wound care: Sahin treated a
15-year-old boy with NPWT for 30 days,® Tevanov
extended the treatment duration to 6 weeks,'* and
Rentea treated wounds from 2 to 318 days accord-
ing to patients’ age.®

Dressing changes were performed from twice a
week®81314 g every 5-7 days.”

The length of hospital stay was variable, ranging
between 5 and 67 days, depending on the severity
of the injuries.

Skin graft and NPWT

Koehler and Poulakidas used NPWT with the
purpose of promoting primary intention healing.5®
Other studies used NPWT as a complement to
STSG. Five centers employed NPWT to prepare the
wound bed before grafting.>”'*1® Kasukurthi used
NPWT before using a free latissimus dorsi flap to
cover an electrical burn, then applied a STSG.'° Six
authors secured the STSG by covering it with
NPWT.*510-1214 NPWT is the preferred choice for
graft fixation in burn centers such as the Children’s
Burn Unit at the Medical University of Graz* and
the Center for Women and Children, Honolulu.’
Results concerning the take rate of the STSG were
very encouraging, approaching 100% in almost all
studies.*"9-1°

Poulakidas applied the NPWT system without
skin grafting in patients with frostbite and avoided
the need for amputation. Patient follow-up showed
reepithelialization of the wounds within two weeks
after discharge.®

Hoeller reported one case who lost most of the
graft, and seven cases who had minors peripheral
necrosis of the skin graft; this study reports also
one case with a slight dehiscence of the wound and
another with a minor graft displacement. Despite
this, the overall skin graft take rate in Hoeller’s
study was 96%.*

Wounds involving <20% TBSA can usually be
closed with unmeshed or low-ratio meshed STSG.*?
The question of using meshed or unmeshed graft is
still the subject of discussion in the literature. The
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major disadvantage of meshing the skin graft is its
appearance, as the patient will have a textured
skin forever. When meshed grafts are used in ex-
posed areas like face and hands, this concern is
even more significant. Hoeller used 83% of non-
meshed and 17% of meshed STSG in their patients.
Meshed STSG had a ratio of 1:2 in seven cases, 1:2
and 1:4 for two children, and 1:4 in one patient only
because of extensive burns. There was no differ-
ence in take ratio between 1:2 and 1:4 meshed
STSG, or between meshed and nonmeshed STSG.*
Trop applied NPWT on 1:4 meshed STSG in a 17-
year-old boy who had secondary bleeding from this
area. The author stated that the cause of bleeding
was the use of widely meshed skin graft.'® All other
authors did not report whether the STSG were
meshed or unmeshed.

Other reported advantages

As children are not small adults, several spe-
cific physiological and anatomical considerations
should be considered with respect to using NPWT
in pediatrics.'®!” Younger patients may have in-
creased skin fragility, for this reason close at-
tention must be payed also to skin adjacent to
burns. In children it is also crucial to avoid laying
the foam over intact skin, as well as repeatedly
applying and removing the adhesive tape to avoid
stripping the periwound skin.! Furthermore, the
periwound skin maceration should be prevented,
especially in neonates, by applying barrier pro-
tectors on the skin or using an additional thin
hydrocolloid or another transparent film before
placement of the adhesive drape.’'® There are
important age-related specificities in the physi-
ology of electrolytes’ and fluids’ handling and
differences in the various body proportions that
predispose children of all ages, to a higher risk of
severe and rapid loss of fluids and dehydra-
tion.1'® In the literature, one of the most often
noted benefits of NPWT is the precise measure-
ment of wound fluid losses.!'"'? Before using
NPWT it is fundamental to evaluate child hy-
dration considering the significant amount of
third space fluid removal that may occur with
NPWT.! Schindler quantified wound fluid losses
in a 6-year-old child with 40% TBSA burn.'?
The maximal fluid loss occurs during the first
24-48h due to the inflammatory increase in cap-
illary permeability.® This was also observed in
Schindler’s patient, who lost 1270 mL through the
wound in the first 48h; the patient’s care was
without complications and management of tissue
fluid losses easier as a result of using NPWT.
Furthermore, the author suggests that the edema

evacuation from extravascular space was benefi-
cial to their patient, as it improves microcircula-
tion, decompressing small vessels, and increasing
local blood supply.'?

Burns can have several psychological conse-
quences in pediatric patients. Most of the child’s
and parents’ anxiety are related to the painful
dressing changes. In contrast with classic dress-
ings that are usually changed on a daily basis,
NPWT can be changed twice a week or even less
frequently. This decreases patient’s and parent’s
discomfort, medication required for pain control,
dressing material use, and frees the burn team for
other tasks >?610:11

Another major advantage of NPWT in com-
parison to conventional dressings for pediatric
patients is early mobilization. In younger chil-
dren compliance difficulties are expected and a
secure and stable fixation of STSG is essential to
prevent graft displacement and to ensure a fa-
vorable outcome. Early high mobility is possible
with portable NPWT, allowing children to play
outside of their beds.*® This advantage was also
confirmed in Sahin publication, reporting a pa-
tient continuing physical therapy exercises dur-
ing NPWT.!3

This review showed that NPWT can be used in
treating pediatric burn cases over a wide range of
time spans. Appropriate patients may be followed
on an outpatient basis while on NPWT and ad-
mitted only for dressing changes or skin grafting.
This may decrease hospital stay and costs and al-
low an earlier return of function.%1%:13

Complications

Bleeding and hematoma were the main NPWT
complications noted.*'*® Tevanov reported only
one complication, bleeding on the bone at the ini-
tiation of NPWT; this was managed by switching to
intermittent suction, with the hemorrhage stop-
ping over 24h. NPWT was continued, and after
STSG with NPWT, the whole area was successfully
covered.' Trop reported two hemorrhages, one
from the grafted area and the other from the donor
site, both under NPWT. In the first patient, the
suspected reason for the bleeding was the widely
meshed grafts. For the second patient, the donor
site was large and probably hemostasis was not
completed before NPWT application. In both cases,
NPWT was discontinued. Despite the bleeding, the
skin graft take was complete and the healing of the
donor sites uneventful.*

Another adverse effect was mild local infec-
tion,*>8912714 with cultures growing Klebsiella
pneumoniae? or Pseudomonas.'* Sahin lost a skin
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graft because of infection. The patient
was regrafted 10 days later with com-
plete STSG take.'® No systemic infec-
tions were observed. In Koehler’s report
three patients developed wound infec-

tions but did not require NPWT removal e For burned children younger than 2 years —50 to —75 mmHg continuous
and they were successfully treated by negative pressure appears safe.

1e 4. 5
antibiotics.” Some centers used NPWT e For children over 2 years of age —75 to —125 mmHg continuous negative

with antimicrobial prophylaxis such as
silver dressings* %1214 or intravenous
antibiotics.?>%12:14

Rentea reported two skin breakdowns

under the NPWT adhesive; in his large e NPWT requires less frequently painful dressing changes.
series, <2% of their patients had adverse e Prospective randomized trials are needed to stipulate evidence-based
events.® guidelines for a safe and efficient use of NPWT in pediatric burn patients.

TAKE-HOME MESSAGES

e NPWT has been used from the age of 2 months in patients with deep
second- or third-degree burns of multiple etiologies (thermal, chemical,
electrical, and frosthite).

pressure appears safe.
e NPWT measurement of fluid losses allows tailored rehydration.
o NPWT facilitates earlier mobility and return of function.

Other rare complications included de-
vice problems, such as leaks in the NPWT
system,'? retained foam in the wound,®
and malfunction of the NPWT because of a con-
tamination with stool.* With extensive and deep
wounds, there is a higher risk of leaving sponge
fragments in the wound.®

Four studies in this review did not report com-
plications, for a total of 40 patients.®”1%!! Com-
plications seem rare in pediatric population and
they did not appear to have any long-term conse-
quence on burn wound healing.

Study limitations

Publications on NPWT may suffer of reporting
bias, publishing only favorable outcomes. In
the majority of the publications there was no
control group. Most of the included studies were
retrospective single-institution reviews, with
results reflecting only local experience and pa-
tient volume. Studies reported data differently
allowing only a descriptive and not a quantitative
metanalysis.

SUMMARY

The data collected provides empirical guidelines
on NPWT use in pediatric burns. This versatile
technique has been used in children from 2 months
to 18 years presenting deep second- to fourth-
degree burns of different etiologies (thermal,
chemical, electrical, and frostbite). NPWT can be
applied for a few days or up to several months, on
small to large surfaces (up to 40% TBSA), and in
problematic locations such as hands and perianal
region.

NPWT can be used to promote primary intention
burn healing or as a complement to STSG. In the
operative management of burns, NPWT can be
applied before the graft, to prepare the wound bed

and/or over a STSG, covering the newly grafted
area and securing it. NPWT wound immobilization
and protection may allow easier and faster patient
mobilization.

There is still no indication on whether grafts
should be meshed or not for NPWT application. The
majority of the centers apply an interface layer be-
tween the wound bed and the foam. Safe NPWT
settings appear to be a continuous mode with a neg-
ative pressure of —50 to —75 mmHg for burned pa-
tients younger than 2 years, and —75 to —125 mmHg
for children over 2 years of age.

Some adverse effects from NPWT have been re-
ported but seem still uncommon in pediatric pa-
tients and were not different from those reported in
publications on adults. Bleeding, local infections,
and mechanical device issues were the most com-
mon problems noted. These complications highlight
the importance of having clean wounds and proper
hemostasis before applying NPWT.

NPWT seems to be beneficial in the pediatric
burn population, both physically and psychologi-
cally. Prospective randomized trials are required to
develop guidelines for a safe and efficient use of
NPWT in pediatrics burn patients.
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Abbreviations and Acronyms

Ant = anterior
dPTB = deep partial-thickness burn
FTB = full-thickness burn
NA = not analyzed
NPWT = negative pressure wound therapy
NR = not reported
OR = operating room
Post = posterior
Pt = patient(s)
PTB = partial-thickness burn
SB = superficial burn
sPTB = superficial partial-thickness burn
STSG = split-thickness skin graft
TBSA = total body surface area (%)




