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INTRODUCTION:  Burn  injuries  continue  to  be  a global  burden.  Burn  wound  treatment  often  requires  a
long  treatment  time  and  often  results  in high  morbidity  and  mortality.  Until  now,  there  is  still  no ideal
burn  wound  treatment  for all patients.
PRESENTATION  OF  CASES:  Here  we  report  3 cases  of  burn  patients.  Every  patient  underwent  wound
debridement  and  followed  by  installation  of Negative  Pressure  Wound  Therapy  (NPWT)  on the  site  of
burn  injuries.  All of patients  was  discharged  in a good  condition.
DISCUSSION:  NPWT  is  an  application  of sub-atmospheric  pressure  that  is placed  on  the  wound.  Today,
the  use  of  negative  pressure  therapy  is  a new  strategy  in managing  burn  injuries.  NPWT  can  reduce  the
urn treatment
egative pressure wound therapy
PWT

length  of  stay  of  burn  patients  that  can  be associated  with  faster  wound  healing,  and  reduce  bacterial
levels  in  burns.
CONCLUSION:  The  combination  of  debridement  and NPWT  in  burn  patients  can  be  an  alternative  proce-
dure  because  it  can promote  faster  wound  healing  and reduce  the length  of hospitalization.  Furthermore,
this  is  the  first  report  of  NPWT  usage  for the  treatment  of burn  patients  in Indonesia.

©  2020  The  Author(s).  Published  by Elsevier  Ltd on behalf  of  IJS Publishing  Group  Ltd.  This  is  an  open
 artic
access

. Introduction

Burn injuries have become a major global health problem with
re-related burn injuries causing an estimated 195,000 deaths
nnually [1]. Burn injuries are also a leading cause of mortality and
orbidity in low and middle-income countries, with the South-

ast Asian region accounting for 59% of burns deaths. The latest
ata on burns in Indonesia from the Ministry of Health published

n 2014 shows that burns rank 6th on the list of accidental injuries
2]. Problems for the patients related to burn injuries include not

nly potential for fatality from complications such as infection and
epsis but also they are a financial burden to the public health-
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care system because of the need for increased resources during the
extended treatment period [3,4].

According to the ISBI Practice Guideline from 2016, there is still
no ideal dressing that would be adapted to burn wounds at all times.
The ideal dressing should be able to prevent contamination, dry-
ness, evaporation, and have minimal adverse effects. The dressing
is expected to be able to be left attached to the wound surface for
an extended time so it can provide better wound healing outcomes
[5]. Negative pressure wound therapy (NPWT) is a dressing method
that has been widely used and has become a standard therapy in
several cases of surgical wound treatment. NPWT is considered
able to provide an optimal wound healing environment, promote
re-epithelialization, reduce edema and bacterial load, and increase
dermal perfusion rate [6,7]. However, further studies regarding the
benefits of NPWT in burns are still minimally available.
This study aimed to show the results of burn wound treatment
using NPWT. The research has been reported in line with the PRO-
CESS criteria [8]
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Fig. 1. A) The first-day patient was admitted to the hospital, burns on the right forearm were combination of pale pink, dark pink, and blotchy red indicating the depth of
the  superficial to deep dermal burns. B) 10th day of admission, after installation of NPWT for 5 days. C) 15th day of admission, after installation of NPWT for 10 days.
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ig. 2. A) The first-day patient was admitted to the hospital, burns were seen on bo
he  re-installation of NPWT. Note that the left lower leg was  mounted with NPWT 

as  then continued with open wound treatment using Vaseline.

. Case report

.1. Case 1

Male, 23 years old, was referred to the emergency department
ecause of fire-related burn injury. The patient suffered from super-

cial to deep dermal burn injuries that covered 22% of the total
ody surface area (TBSA). The patient was admitted to the burn unit
epartment. On the 5th day of admission, the patient underwent
he wound debridement and installation of NPWT. Burn wounds
tient’s lower limbs. B) Post wound debridement. C) 20th day of admission showed
ngs. D) 30th day of admission, NPWT installation has been completed. Patient care

were cleaned every five days, followed by re-installation of NPWT.
On the 15th day of admission, the wound was  managed with open
wound treatment using Vaseline without installation of NPWT. The
patient was discharged on the 19th day of treatment in a good
condition (Fig. 1).
2.2. Case 2

Male, 56 years old, was referred to the emergency department
because of fire-related burn injury. The patient suffered from super-
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ig. 3. A) The first-day patient was  admitted to the hospital, burns were seen on th
fter  wound debridement. D) 10th day of admission, post NPWT installation.

cial to deep dermal burn injuries that covered 53% TBSA. On the
0th day of admission, the patient underwent the wound debride-
ent and installation of NPWT. Burn wound was cleaned every

ve days, followed by re-installation of NPWT. On the 31st day of
dmission, the burn wound surfaces were decreased by 48% TBSA.
he patient should be discharged that day, but due to social fac-
ors, the patient still being treated at the hospital with open wound
are using Vaseline until the 51st day of admission before being
ischarged in a good condition (Fig. 2).

.3. Case 3

Male, 19 years old, was admitted to the emergency department
ecause of electrical-related burn injury. The patient suffered from
uperficial to mid  dermal injuries that cover 21% TBSA. On the
th day of admission, the patient underwent the wound debride-
ent and installation of NPWT. On the 19th day of admission, the

urn wound surface reduced about 20% TBSA. The patient was  dis-
harged on the 21st day of treatment in a good condition (Fig. 3).

NPWT Procedure:

. Clean the burn wound using normal saline.

. Cover the burn wound with three layers of sterile gauzes until
wrapping all of the wound surfaces.

. Put the connector cup at the center of the wound.

. Cover the gauzes with an occlusive transparent film dressing.

. Connect the connector cup with the hose which was  already
connected to the NPWT device with a pressure setting of
−125 mmHg.

. Evaluate the wound every 5 days.

. Discussion
The main approach to burn treatment is very dependent on
he degree of burn injury. It is expected to reduce pain, prevent
nfection, promote healing, with long-term effects to minimize
e right lower leg and left calf. B) Post wound debridement. C) Installation of NPWT

scar tissue and contractures [9]. NPWT is an application of sub-
atmospheric pressure that is placed on the wound. Today, the use
of negative pressure therapy is a new strategy in managing burn
injuries [6,10].

One of the problems with burn care is the extended length of
stay in the hospital. In this study, the average length of stay was
30.33 (19.00–51.00) days. Every 1% of TBSA is ideally equivalent
to 1 day of hospitalization. However, several factors can affect the
length of stay such as gender, age, TBSA, depth of the wound, infec-
tion/sepsis, location of burns, and inhalation injury [3]. In our cases,
there was  faster recovery based on TBSA. There was  a decrease in
length of stay in all cases by 13.6%, 3.7%, and 9.5%, respectively.
According to a recent study, NPWT can reduce 78% of the length
of stay of burn patients [10]. Shortening of length of stay is also
associated with faster wound healing. Recently, there have been
many studies related to the use of stem cells in wound healing.
Burns gives rise to several potential indications for the application
of stem cells such as expediting wound healing, improving skin
regeneration, and reducing fibrosis [11]. The use of NPWT alone
can increase differentiation from mesenchymal stem cells (MSC)
thereby increasing cellular proliferation which can help accelerate
wound healing [12]. These findings are in line with a study con-
ducted by Yang et al. [13] which stated that a combination of NPWT
and potential stem cell therapy can be a safer and more effective
method for tissue growth in burn patients compared to conven-
tional methods. Other evidence shows that NPWT can be combined
with skin graft in burn patients. Negative pressure dressing can
improve graft take, speed up the process, and reduce the duration
of graft dressings compared to conventional dressing covered with
Vaseline gauze alone [14]. This evidence indicates that the use of
NPWT is very effective in patients with superficial to deep-dermal
burn degree with or without using any additional skin graft therapy.
At the end of the study, all patients were discharged from hos-
pital in good condition. Another study in Indonesia showed around
21% of burn patients treated with 10–60% TBSA die [3]. This find-
ing shows that the use of NPWT can help reduce the mortality rate
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f patients who are hospitalized. Burn sepsis is one of the leading
auses of mortality and morbidity of burn patients treated in hos-
itals [3,10]. In previous studies, the use of NPWT was  considered
ble to reduce bacterial levels in burns. According to Ibrahim et al.
15], there was a significant decrease in bacterial colonization on
he 21st day of treatment using NPWT compared to standard ther-
py. Another study conducted by Kement and Baskiran [16] stated
hat no bacterial growth was found in burn tissue culture that was
iven NPWT 100–150 mmHg  continuously for 72 h. This indicates
hat NPWT can be an excellent therapeutic choice for burn patients.

A Cochrane study published in 2014 stated that the effective-
ess and safety of NPWT usage in burns, especially partial-thickness
urns, could not be concluded due to a lack of data [17]. The lat-
st Cochrane study published in 2019 also concluded that there
as still uncertainty about the effect of the usage of NPWT on heal-

ng and wound complications when compared to standard dressing
18]. This finding is contrary to the results of this study where burn
atients who received NPWT therapy had good outcomes, espe-
ially in terms of shorter length of stay and no mortality.

. Conclusion

NPWT can be considered as a new dressing therapy for burn
atients. At the end of the study, patients were discharged in good
ondition, and none of the patients died. However, we recommend
onducting a trial study involving more burn patients and the usage
f standard NPWT technique.
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