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egative pressurewound therapy (NPWT) has emerged as a valuable tool in themanagement of traumatic soft tissue injuries. Negative pressure
wound therapy alters the local wound environment through a variety of mechanisms at both the macroscopic and microscopic level to reduce
edema, stimulate angiogenesis, decrease bacterial burden, and promote healing. In battlefield or disaster response settings, NPWToffers addi-
tional advantages including reductions in dressing changes and the skilled personnel required to complete them, as well as less exposure to the
surrounding environment and associated infection risk. Despite these potential benefits, NPWTuse in the austere environment can be limited by
logistical and financial constraints associated with commercially available NPWT products. A variety of effective, low-cost NPWT systems
have been devised to overcome these barriers. This review summarizes the existing literature on improvised NPWT systems. It also presents
a detailed list of potential substitutions for the fundamental NPWT components, as well as techniques for troubleshooting and augments to con-
sider in special scenarios. We aim to provide a concise and practical field guide for construction of an improvised NPWT system to facilitate
delivery of evidenced-based wound care in austere environments with infrastructure constraints. (J Trauma Acute Care Surg. 2025;00: 00–00.
Copyright © 2025 Wolters Kluwer Health, Inc. All rights reserved.)
KEYWORDS: N
egative pressure wound therapy; military; soft tissue; disaster; wound care.
N egative pressure wound therapy (NPWT) has become a
fundamental technique in the management of chronic and

acute extremity wounds.1–3 Since it first became popularized
for use in difficult-to-manage wounds, its indications have ex-
panded to include bolstering partial thickness skin grafts and
augmenting the healing of high-risk surgical incisions.2,4,5 Neg-
ative pressure wound therapy enhances wound healing through
multiple, well-described mechanisms. At the macroscopic level,
it stabilizes the wound environment and causes wound contraction.6

The semiocclusive drape prevents desiccation of thewound and pro-
vides thermal insulation, which can be especially relevant for physi-
ologically unstable patientswith large traumaticwounds.6–8Negative
pressure wound therapy also minimizes skin and soft tissue re-
traction that can occur after traumatic or surgical disruption of
soft tissue, resulting in improved approximation of wound edges
and increased likelihood of primary wound closure.6

On a microscopic level, continuous evacuation of extra-
cellular fluid leads tomicrodeformation of cells in thewound en-
vironment, which catalyzes increased cell proliferation, produc-
tion of growth factors, and angiogenesis.6,8–12 The architecture
of sponge material also plays an important role at the molecular
level by providing a scaffold for tissue ingrowth.13 The various
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benefits of NPWT combine to accelerate wound healing, en-
hance blood flow in thewound and immediately surrounding tis-
sues, optimize wound area for subsequent closure or coverage,
and improve local biochemistry including reduction of bacterial
burden.14,15

In an austere environment, NPWT offers several addi-
tional advantages. The high-energy trauma common in combat
or disaster settings often results in wounds at high risk of infec-
tion due to contamination or secondary necrosis in areas of rel-
ative tissue ischemia.16,17 Thesewounds are often managed with
wide debridement, irrigation, and delayed closure to allow for a
second-look procedure as the zone of injury evolves.17 Wet-to-
dry dressings, the traditional alternative to NPWT for this type
of soft tissue injury, require dressing changes multiple times
per day, creating a significant manpower challenge in settings
with limited medical personnel.14,18 In addition, every dressing
change exposes the wound to the surrounding environment
which increases the risk for contamination, especially in the
field hospital setting.17 In contrast, NPWT dressings can be
changed every 3–4 days.14,17,18 The decreased frequency of
dressing changes not only reduces the total volume of wound
care and manpower required for effective management, but it
may also support the dressing change occurring in a sterile envi-
ronment.17 Finally, the expedited wound healing promoted by
NPWT compared with alternatives may reduce the time to pri-
mary closure or soft tissue coverage. Due to the lack of skilled
nursing facilities or home health in resource-limited settings, pa-
tients with ongoing wound care requirements often remain hos-
pitalized to receive care.14,17 In these cases, shorter time to de-
finitive closure or coverage supported by NPWT improves med-
ical resource utilization.

The advantages of using NPWT for managing high-
energy trauma in a resource-limited setting are demonstrated
by experiences with NPWT at military hospitals during the
1
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Iraq war. Machen et al. developed a NPWT protocol at a combat
support hospital in Iraq that involved an initial debridement and
NPWTapplication, a repeat debridement and NPWTapplication
on postoperative day one, followed by NPWT dressing changes
every 3 days to 4 days. In their series of more than 50 patients,
they observed that NPWT rapidly reduced edema, decreased
wound size, and promoted granulation tissue formation.18

Leininger et al. experienced similar success in managing
combat-related injuries with NPWTat the 332nd Air Force The-
ater Hospital in Balad, Iraq.17 They observed a 0% infection rate
and 0% overall complication rate utilizing NPWT in a series of
88 high-energy soft tissue injuries. In both series, patients under-
went early surgical debridement followed by repeat surgical de-
bridements as needed. Importantly, NPWTwas utilized as an ad-
junct in the management of their injuries but did not eliminate
the need for thorough operative debridement and resection of
nonviable tissue. The patients in these series were primarily
host-nation citizens making their results applicable for patients
undergoing definitive management of high-energy injuries in
resource-limited settings including civilian casualties of military
conflicts, natural disaster victims, and orthopedic trauma pa-
tients in low-income countries.19–22 For military personnel rap-
idly evacuated to a higher echelon of care after initial stabiliza-
tion, prior studies have demonstrated the safety of NPWT during
transport, but the existing literature is limited to commercial
NPWT devices with approval for in-flight use.23,24 In addition,
casualty evacuation timelines in future wars may be longer than
those experienced during recent conflicts in Iraq and
Afghanistan. Further research is needed to explore the use of im-
provised NPWT for military members undergoingmedical evac-
uation and to understand what role it could play in the manage-
ment of complex wounds during the prolonged field care ex-
pected in large scale combat operations.

The need for medical care delivery in disaster response
settings is expected to increase in tandem with more frequent
and intense extreme weather events. In addition, military doc-
trine is shifting away from larger field hospitals, which can be
vulnerable targets, in favor of delivering medical care in smaller,
de-centralized teams. Despite the important role NPWT can play
in these austere environments, financial and supply constraints
often prevent the use of commercially available NPWT. A vari-
ety of improvised NPWT systems have been developed in re-
sponse, but to our knowledge, the existing literature on NPWT
in resource-limited environments is limited to single-technique
case reports and series. The aims of this study are to provide a
detailed review of options for NPWT components and present
a practical field guide for NPWT delivery in logistically chal-
lenging settings.
FUNDAMENTAL COMPONENTS OF AN NPWT
SYSTEM AND ALTERNATIVES FOR THE AUSTERE

ENVIRONMENT

A traditional NPWT system is comprised of four primary com-
ponents: an open-pore reticulated sponge or foam, a semiocclusive
drape, tubing, and a suction device with a cannister.
2
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Open-pore Sponge or Foam
Open-pore foam allows for the negative pressure created

by the suction device connected to the surface of the foam to
be transferred across the entire foam-wound interface. Polyure-
thane ether foam is commonly utilized in commercial NPWT
because its relatively larger pore size allows for maximal fibro-
vascular ingrowth.6,8,13,25 In settings where tissue ingrowth is
not desired― such as exposed tendons, nerves, or viscera―
foamwith smaller pore size like saline-soaked polyvinyl alcohol
is utilized.8,26,27 If applying NPWT to an area with at-risk struc-
tures in a resource-limited environment, one option is to trans-
pose the structures out of the wound bed or rotate healthy soft
tissue to cover them. Alternatively, a sheet of nonadherent dress-
ing can be used to provide a barrier between the wound and the
sponge.21

A variety of materials have been successfully substituted
for commercially available foam in the austere setting. Sterile
gauze or lap sponges and surgical scrub brush sponges are the
most commonly reported foam alternatives.18,19,22,28–34 These
items have the advantage of being inexpensive, sterilized, porta-
ble, and readily available. Notably, nonadherent, sterile gauze
was also utilized as the wound filler in earlier iterations of com-
mercial NPWT devices.35 Alternatively, Chaudhary et al. de-
scribe repurposing foam packaging from a hemiarthroplasty im-
plant as a NPWT.36 While this exact option may be difficult to
apply given the scarcity of orthopedic implants in many austere
settings, it highlights the opportunity to sterilize and repurpose
foam commonly used as packaging for other medical supplies
or devices. Both autoclave and submersion in boiling water have
been described as methods for sterilizing foam and sponge.21,36

It is important to confirm the safety of the sterilization method
and its compatibility with the chosen sponge or foam material.
One potential hazard of using multiple sponges or pieces of
foam compared with larger commercial sheets of foam is the in-
creased risk of a retained sponge, which is a known cause of
complication with NPWT.37 For a foam/sponge alternative gen-
erated from multiple pieces, a standardized protocol should be
used to account for all of the components.1

Semiocclusive Drape
After application of the sponge to the wound bed, a

semiocclusive dressing is applied over top of the sponge. This
semipermeable membrane prevents protein loss and desiccation,
protects the wound from environmental contamination, and cre-
ates a vacuum seal.8 Commercial NPWT kits comewith special-
ized drape created for this purpose. Semiocclusive dressings uti-
lized in improvised NPWT included iodophor-impregnated op-
erating room drape, transparent sterile adhesive bandages,
plastic food wrap, and sterile glove material.18,21,29–31,33,34,38

The use of sterile gloves can be particularly advantageous for
wounds on the hands or feet where it is difficult to achieve a seal
with strips of drape due to the irregular contours.32,39

Hemmanur et al. describe a method leveraging the long arms
commonly found on gynecological gloves to cover larger
wounds by overlapping the arm portion of the glove in a tele-
scopic fashion.32

Impervious stockinet is a viable option for larger areas that
present challenges in efficiently obtaining and maintaining a
seal, such as residual limbs or complex multifocal extremity
© 2025 Wolters Kluwer Health, Inc. All rights reserved.
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wounds. After the cotton liner is removed, the plastic stockinet
can be placed over the limb and secured proximally with an ad-
hesive bandage or elastic dressing to quickly create a reliable
seal over a large, irregular area.38 In areas where it is difficult
to create a seal with an adhesive drape, such as near the peri-
neum or around external fixation pins, ultrasound gel can be
used to create an air-tight barrier and then covered with plastic
wrap.21,27,40 Finally, for the special case of using improvised
NPWT to manage an open abdomen, Faulconer et al. describe
a successful technique that calls for placing the abdominal con-
tents in a perforated bowel bag and then packing the surrounding
area with sterilized lap sponges.29

Tubing
After a semiocclusive drape has been applied, tubing is

used to connect the sealed sponge within the wound bed to a de-
vice that creates a negative pressure gradient. Commercial
NPWT tubing attaches to the drape via a landing pad with pre-
fashioned holes that allow it to communicate with the foam ma-
terial. To create the same effect in an improvised system, the se-
lected tubing should either be fenestrated on one end or modi-
fied with a scalpel or rongeur. The fenestrated end is then situ-
ated such that all of its openings are in direct contact with
sponge material and the nonfenestrated end is attached to the
suction device. Previously described options for tubing in a
resource-limited setting include a standard suction catheter, a na-
sogastric tube, Foley catheter tubing, surgical drain tubing, and a
chest tube.18–22,29,31–34,36

Suction Device
Wall suction and portable suction machines are the two

primary options available for creating a negative pressure gradi-
ent. Portable suctionmachines allow for increased patient mobil-
ity and continuation of care during patient transport.18,19 Despite
these advantages, the limited availability of portable suction ma-
chines in far-forward settings and the feasibility of running them
continuously in high ambient temperatures has led to more
widespread use of wall suction.18,30,34,36 The production of
low-cost, locally produced portable suction machines based on
aquarium aerator pumps is a promising area of development that
may expand the feasibility of NPWT in resource-poor settings.
Barau et al. describe one example, the Turtle vacuum-assisted
closure (VAC), a device that costs roughly $60 to build and
was successfully utilized by medical personnel during the disas-
ter response after the 2010 earthquake in Haiti.20 Their study
provides a detailed supply list and technique guide for construc-
tion of a suction device that generates 125 mm Hg of negative
pressure using a 100-gallon aquarium pump and commonly
available hardware supplies. In their series, the Turtle VAC
was utilized in conjunction with standard suction tubing,
nonsterile sponge, and an adhesive drape to successfully per-
form NPWT for patients with complex extremity trauma. In a
randomized controlled trial, Cocjin et al. demonstrated the non-
inferiority of a similar aquarium pump-based system compared
with a commercially produced NPWT device.21 Their fabricated
pump, the AquaVac, is also built using an aquarium aerator
pump but with the addition of a pressure regular that allows var-
iable suction from 0 mm Hg to 160 mm Hg.
© 2025 Wolters Kluwer Health, Inc. All rights reserved.
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The most common pressure setting recommended for
open wounds is negative 125 mm Hg based on preclinical stud-
ies of granulation tissue formation at varying pressures.41 A re-
cent Level I study found similar results in patients treated with
negative 125 mm Hg and negative 75 mm Hg, suggesting lower
pressure settings may also be effective.42 Regardless of pressure
setting or suction source, output of an improvised NPWT system
must be closely monitored. The most serious complications ob-
served with NPWT have been related to hemorrhage, as detailed
in the warning issued by the FDA in 2009.8,24,43 Although the
warning addressed commercially manufactured devices, height-
ened vigilance is required when utilizing improvised NPWT
systems due to their lack of built-in safety mechanisms and
alarms for high-output that can warn medical personnel of ongo-
ing bleeding.1,44 If ongoing bleeding is identified, suction
should be discontinued immediately, direct pressure should be
applied, and care should be escalated as needed to achieve he-
mostasis. In addition to closely tracking output, risk of
bleeding-related complications can be reduced by avoiding
placement of NPWT dressings over a vascular graft, in wounds
adjacent to large vessels after vascular ligation, and in high risk
anatomical areas like the groin and presternal region. 8,44

Another major potential complication associated with
NPWT is a disruption of the vacuum seal resulting in an inability
to maintain negative pressure. Suction leaks may arise second-
ary to factors such as improperly applied or damaged dressing
material, loose connection between the tubing and canister, skin
creases or irregularities adjacent to the wound, or suction device
malfunction.23,24,40 Short interruptions in suction, for example,
during patient transport, can be managed by clamping the sys-
tem. Pollack et al. described a series of patients undergoing
NPWT that continued during air evacuation.23 A subset of pa-
tients had in-flight device problems that could not be rectified,
and their systems were instead clamped. Despite this interrup-
tion in therapy, no increased complication rate was observed in
this cohort. If the interruption is planned, such as during patient
transport with no option for en route suction, a Heimlich valve
can be utilized to maintain the negative pressure gradient until
the system can be reconnected.29 Prolonged interruption of suc-
tion can lead to wound complications, but the time period of in-
terruption beyond which patients are at risk for adverse out-
comes has not been established.45 Improvised systems do not
have leak detection capabilities or alarms, which further compli-
cates the determination of how long a system has been nonfunc-
tional. The absence of automated leak detection increases the
difficulty of identifying small leaks that do not completely dis-
rupt the suction seal but may allow contaminants from the envi-
ronment to enter the system. The authors recommend that a
NPWT system which has been malfunctioning for an unknown
period of time should be removed at bedside, provisionally irri-
gated, and transitioned to awet-to-dry dressing until it is possible
to return to the operating theater for a formal irrigation and re-
peat application of a NPWT system.

Table 1 provides a summary of the components utilized in
randomized controlled trials and larger case series describing
improvised NPWT systems developed in resource-limited set-
tings. The utilization parameters and outcomes of these studies
are summarized in Table 2. In addition, options for potential alter-
natives for each of the four primary NPWT system components are
3
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TABLE 1. Summary of Components Utilized in Randomized Controlled Trials and Large Case Series Describing Improvised Negative
Pressure Wound Therapy Constructs in Resource-Limited Environments

First Author
(Year)

Study
Design (N)*

Setting
(Country)

NPWT Components

Sponge / Foam Drape Tubing Suction

Cocjin (2019) RCT (36 patients) Tertiary hospital
(Philippines)

Sterile gauze Plastic food wrap Suction tubing Portable suction machine
built from aquarium
pump

Perez (2010) RCT (20 patients) Tertiary hospital
(Haiti)

Surgical scrub sponge Plastic adhesive dressing Suction tubing Commercial portable
suction machine

Kamamoto
(2017)

RCT (19 patients) Tertiary hospital
(Brazil)

Sterile gauze Transparent adhesive dressing Nasogastric tube Wall suction

Mansoor
(2015)

Case series (85
patients)

Military hospital
(Pakistan)

Sterile gauze Transparent adhesive dressing Fenestrated
surgical drain
(JP)

Commercial portable
suction machine

Chaudhary
(2020)

Case series (56
patients)

Tertiary hospital
(India)

Sterile polyurethane sponge
acquired from discarded
packaging material of bipolar
hip replacement prosthesis

Semipermeable adhesive
dressing

Nasogastric tube Wall suction

Gill (2011) Case series (44
patients)

Tertiary hospital
(Pakistan)

Sterile scrub sponge Plastic adhesive dressing Suction tubing Commercial portable
suction machine or wall
suction

Amlani (2024) Case series (41
patients)

Tertiary hospital
(Cameroon)

Sterile scrub sponge or gauze Iodophor-impregnated OR
drape or plastic adhesive
dressing

Suction tubing Commercial portable
suction machine

Shalom (2008) Case series (15
patients)

Tertiary hospital
(India)

Surgical scrub sponge Transparent adhesive dressing Suction tubing Wall suction

RCT, randomized controlled trial; OR, operating room; JP, Jackson-Pratt.
* Refers to the number of patients who received an improvised or experimental NPWT system. Case series with fewer than 15 patients were not included in this table but are described in the

body of the article and listed in the references section.
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presented in Table 3. The component substitutions presented do not
represent an exhaustive list but can facilitate assembly of an impro-
vised NPWT system in an austere environment or guide the selec-
tion of other potentially suitable materials.

AUGMENTS FOR NPWT SYSTEMS IN THE
AUSTERE ENVIRONMENT

Various modifications or additions to the NPWT system
can be made to augment its wound-healing potential, such as
the addition of dermatotraction, an integrated drain, or local an-
tibiotic delivery.

Dermatotraction
The mechanical effects of NPWTon wound edges can be

further potentiated by the use of dermatotraction.46,47 While
commercial tensioning devices are available, multiple tech-
niques have been developed for performing dermatotraction in
a resource-limited setting with readily available supplies. Aves-
sel loop or heavy suture can be applied over the sponge material
in a Jacob’s ladder configuration and secured with staples.46,48

Alternatively, Govaert et al. described a system using sterilized
cable ties that allows for progressive tightening outside of the
operating room and provides increased rigidity compared with
vessel loop or suture techniques.49 The use of combined
dermatotraction and NPWTmay be especially helpful in the set-
ting of fasciotomies. In addition to the previously mentioned
benefits, NPWT has been associated with decreased time to
fasciotomy closure, potentially due to reduction in the edema
4
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of surrounding muscles.50 Morykwas et al. also demonstrated
a reduction of myoglobinemia following fasciotomies for com-
partment syndrome using NPWT in an animal model.51

Integrated Drain
It can be helpful to incorporate a drain into an incisional

wound vac for wounds or surgical incisions compatible with pri-
mary closure but overlying an area of dead space. The drain tub-
ing is passed through the skin in close proximity to the primarily
closed wound. A chosen sponge material is then placed over the
closed wound, followed by the drain tubing modified to include
fenestrations, covered by additional sponge material. A second
piece of tubing is used to connect the sponge-drain apparatus
to a suction source. The apparatus should be removed no later
than 3 days postoperatively to minimize ingrowth into the
sponge material.

Local Antibiotic Delivery
Techniques for local delivery of antibiotics in surgical and

traumatic extremity wounds are rapidly evolving. Although
Stinner et al. demonstrated a decrease in effectiveness of antibi-
otic bead pouches (ABP) when used with NPWT in an animal
model, a more recent study using the same animal model found
no difference in bacteria levels when vancomycin powder was
used topically in isolation compared with in conjunction with
NPWT.15,52 Topical antibiotics have also been shown to achieve
higher sustained wound concentrations than PMMA beads.52–54

Newer models of commercial NPWTmachines allow for the in-
termittent installation of irrigants, which has shown promising
© 2025 Wolters Kluwer Health, Inc. All rights reserved.
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TABLE 2. Summary of Outcomes of Randomized Controlled Trials and Large Case Series Describing Improvised Negative Pressure
Wound Therapy Constructs in Resource-Limited Environments

First
Author (Year) Study Design (N)* Setting (Country)

Outcomes

Utilization Results and Complications

Perez (2010) RCT (20 patients) Tertiary hospital (Haiti) NPWT mean duration 16 days
(range, 14–23); median 6
dressings (IQR, 3–7)

90% of wounds completely healed at final follow-up 30 days
after direct wound closure or skin grafting; complications
not reported

Cocjin (2019) RCT (19 patients) Tertiary hospital
(Philippines)

NPWT duration 7 days for all
patients

On average, 98% of wound area covered with granulation
tissue at final dressing removal; improvised NPWT
comparable to commercial system in application time,
pain during dressing changes, wound contraction,
granulation tissue coverage, exudate amount; nowound or
periwound complications

Kamamoto
(2017)

RCT (17 patients) Tertiary hospital (Brazil) NPWT mean duration 9.6 days
(SD 4.5)

Compared with commercial VAC device, observed similar
healing time
and amount/rate of wound bed contraction and
granulation tissue growth; complications not assessed

Mansoor (2015) Case series
(85 patients)

Military hospital
(Pakistan)

NPWT mean duration 12.5 days
(SD 6.8; range, 6–32); mean 4
dressing changes (SD 2.6;
range, 2–13)

All patients achieved healthy granulation tissue and clean
wound beds; no acute in-hospital wound complications;
3.4% of dressing changes complicated by loss of seal (all
in anatomically complex areas), 4 patients with temporary
malfunction of suction apparatus

Chaudhary
(2020)

Case series
(56 patients)

Tertiary hospital (India) NPWT mean duration 8.6 days
(range, 2–24); 57% of patients
required <5 dressings before
wound closure, 43% of patients
required ≥5 dressings

All wounds showed formation of healthy granulation tissue
and reductions in wound depth and necrotic tissue; wound
size shrunk 20% on average (range, 3–62%); no major
complications, minor wound edge maceration in 5
patients

Gill (2011) Case series
(44 patients)

Tertiary hospital
(Pakistan)

NPWT mean duration 13 days
(range, 9–26); mean dressing
changes 3 (range, 2–6)

Significant tissue edema reduction and granulation tissue
formation usually seen after 2nd dressing application;
most wounds graftable or ready for flap coverage after 3rd
dressing application; air leaks requiring dressing change
(7.9%) or complementary dressing (10.5%)

Amlani (2024) Case series
(41 patients)

Tertiary hospital
(Cameroon)

NPWT median duration 6 days
(IQR, 3–7)

Wound margins improved or the same for 98% of dressing
changes; 80% of patients achieved wound closure, 20%
failed limb salvage; no cases of sepsis from wound; issues
during dressing changes included
inadequate seal (18%), suction device malfunction (6%),
and cannister malfunction (4%)

Shalom (2008) Case series (15
patients)

Tertiary hospital (India) NPWT mean duration 12 days
(range, 2–30)

All patients achieved healthy granulation tissue and clean
wound beds; 1 case of dermatitis around wound margins

SD, standard deviation; IQR, interquartile range.
* Refers to the number of patients who received an improvised or experimental NPWT system. Case series with fewer than 15 patients were not included in this table but are described in the

body of the article and listed in the references section.
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results with both normal saline and antiseptic solutions; how-
ever, logistical and financial barriers may prevent the procure-
ment of these systems in resource-limited environments.55,56

Methods for integrating intermittent irrigation into improvised
TABLE 3. Field Guide Describing Alternative Components to Assemb
Limited Environments

NPWT Component
Open-Pore

Sponge or Foam Semiocclus

Alternatives in the Resource-Limited
Environment

Sterile gauze Iodophor-impregn
room drape

Lap sponge Sterile adhesive ba

Surgical scrub sponge Plastic food wrap

Repurposed foam
packaging

Impervious stockin

Sterile glove mater

© 2025 Wolters Kluwer Health, Inc. All rights reserved.
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NPWT devices require further research. Dakin’s solution and
acetic acid warrant particular attention given their low cost and
efficacy as antiseptics.57,58 Notably, the use of NPWTwith in-
stallation of Dakin’s solution resembles the original Carrel-
le Negative Pressure Wound Therapy Constructs in Resource-

ive Drape Tubing Suction

ated operating Standard suction
catheter

Wall suction

ndages Nasogastric tube Commercial portable suction

Foley catheter tubing Portable suction constructed from
aquarium pump

et Jackson-Pratt drain
tubing

ial Chest tube

5
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Dakin protocol developed for management of combat wounds
during World War I.57 Based on the current literature, the use
of topical antibiotics like vancomycin and tobramycin powder
can be considered in combination with improvised NPWT. Pre-
clinical models utilizing topical antibiotics in wound care have
demonstrated promising early evidence, and a high local con-
centration of antibiotics may minimize bacterial growth in the
case of an inadvertent loss of suction or seal disruption.47

CONCLUSION

Negative pressure wound therapy offers a variety of bene-
fits in the treatment of extremity wounds including improved
blood flow, accelerated wound healing, and minimized bacterial
burden. In austere environments like disaster response and com-
bat, NPWT provides additional advantages including decreased
manpower required for wound care and shorter times to defini-
tive wound closure or coverage. Commercially available NPWT
are expensive and can be difficult to procure depending on sup-
ply chain capabilities. A variety of improvised NPWT systems
constructed from various low-cost, readily available medical
supplies have been developed to overcome these barriers. The
current research on these devices is limited to case series and
three small randomized clinical trials but their results support
improvised NPWT as a potential alternative for management
of complex soft tissue injurieswhen commercial NPWT systems
are not a feasible option. Further investigation would be required
to demonstrate the noninferiority of improvised NPWT systems.
Larger randomized controlled trials would be needed to identify
differences in rates of uncommon but potentially serious compli-
cations including hemorrhage and infection secondary to an un-
recognized seal disruption, both of which improvised devices
have a potential increased risk for given their lack of automated
monitoring. The military applications of improvised NPWT is
another area that warrants continued research since changes in
evacuation capabilities and military medical infrastructure may
render a technique utilized in a previous conflict obsolete in a fu-
ture battlespace. Despite their limitations, improvised NPWT
systems are a promising development in the management of
complex soft-tissue injuries in austere environments and an af-
fordable option for delivering negative pressure wound therapy
in resource-limited settings.
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