
International Wound Journal ISSN 1742-4801

R E V I E W A R T I C L E

Recommendations on negative pressure wound therapy
with instillation and antimicrobial solutions – when, where
and how to use: what does the evidence show?
David A Back, Catharina Scheuermann-Poley & Christian Willy

Department of Traumatology and Orthopedics, Septic and Plastic Surgery, Bundeswehrkrankenhaus Berlin, Berlin, Germany

Key words

Antiseptics; Contamination; Instillation;
Negative pressure wound therapy;
Vacuum-assisted closure

Correspondence to

C Willy, MD, PhD
Professor of Surgery, Colonel
Department of Traumatology and
Orthopedics, Septic and Plastic Surgery
Bundeswehrkrankenhaus Berlin
Scharnhorststr. 13
10115 Berlin
Germany
E-mail: christianwilly@bundeswehr.org

doi: 10.1111/iwj.12183

Back DA, Scheuermann-Poley C, Willy C. Recommendations on negative pressure
wound therapy with instillation and antimicrobial solutions – when, where and how
to use: what does the evidence show?. Int Wound J 2013; 10 (suppl. 1):32–42

Abstract

Infections of contaminated or colonised acute or chronic wounds remain a grave
risk for patients even today. Despite modern surgical debridement concepts and
antibiotics, a great need exists for new therapies in wound management. Since the
late 1990s, advantageous effects of negative pressure wound therapy (NPWT) have
been combined with local antiseptic wound cleansing in the development of NPWT
with instillation (NPWTi). This article summarises the current scientific knowledge
on this topic. MEDLINE literature searches were performed on the subject of negative
pressure wound and instillation therapy covering publications from the years 1990 to
2013 (36 peer-reviewed citations) and regarding randomised controlled trials (RCTs)
covering wound care with bone involvement (27 publications) or soft-tissue wounds
without bone participation (11 publications) from 2005 to 2012. The use of NPWTi in
the therapy of infected wounds appears to be not yet widespread, and literature is poor
and inhomogeneous. However, some reports indicate an outstanding benefit of NPWTi
for patients, using antiseptics such as polyhexanide (concentration 0·005–0·04%)
and acetic acid (concentration 0·25–1%) in acute and chronic infected wounds and
povidone-iodine (10% solution) as prophylaxis in contaminated wounds with potential
viral infection. Soaking times are recommended to be 20 minutes each, using cycle
frequencies of four to eight cycles per day. Additionally, the prophylactic use of
NPWTi with these substances can be recommended in contaminated wounds that
cannot be closed primarily with surgical means. Although first recommendations may
be given currently, there is a great need for RCTs and multicentre studies to define
evidence-based guidelines for an easier approach to reach the decision on how to use
NPWTi.

Introduction

Contamination or infection of wounds is a relevant clinical
problem and an unpleasant burden for many patients who
have undergone burn trauma, injuries or surgeries (1). Pain,
discomfort and a prolonged hospital stay for the patient and
substantial economic costs for the health care system are the
main consequences (2).

As contaminations or bacterial infections of the wounds
impair wound healing (3), it is important to know that
10–16% of hospital-acquired infections are wound infections
(4); the highest mortality rate among surgical patients (77%) is

due to wound infections (5), making them the most common
surgical complication (6).

Key Messages

• negative pressure wound therapy with instillation
(NPWTi) shows promise as being highly effective
and useful for surgeons as a supplemental tool in the
treatment of contaminated and infected wounds

• this article summarises the current existing literature on
the topics of antiseptics and NPWTi in the context of
wound management
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• the findings presented here shall provide the reader with
first recommendations on how to use NPWTi and which
antiseptics should be considered in different clinical
situations

There are various reasons for wound infections. In hospitals,
they are frequently caused by pathogenic germs, extended
operation periods, poor hygiene of the staff, poor compliance
or a weak immune system of the patient (7–9). Therefore, the
main focus of attention in wound care is to prevent wound
infection and to promote wound healing.

Beyond surgical procedures, antibiotics have been estab-
lished as firm components in the fight against wound
infections. However, because of excessive use of antibiotics,
bacterial resistance has become an important problem (10,11).
The declining effectiveness of antibiotics caused by multiresis-
tant germs (12) shows the urgent need for alternative therapies
to discover, prevent and treat wound infections.

Negative pressure wound therapy (NPWT)

In the late 1980s, NPWT was simultaneously developed in
the USA and Germany as a method for the treatment of acute
and chronic wounds and has ever since enjoyed increasingly
widespread clinical use over the past years (13–15). NPWT
(V.A.C.® Therapy; KCI USA, Inc., San Antonio, TX) has
been regarded as an established wound care method for
routine clinical use since the mid-to-late 1990s. Soon after,
the range of indications was extended to chronic wounds (e.g.
leg ulcers and decubitus ulcers). Since 2000, there has been
a reported increase in clinical uses for NPWT (Figure 1).
This includes severe dermatological syndromes, problematic
wounds in vascular and plastic surgery and enterocutaneous
and lymphocutaneous fistulas and open abdomens in visceral
surgery. In trauma surgery, the range of uses has extended
to implant infections in the fields of endoprosthetics and
spinal surgery. After 2000, burn injuries (e.g. burns of the
hand and the fixation of skin substitutes) were found to be
ideally treatable by NPWT. In visceral and thoracic surgery,
NPWT use was extended from the management of septic
wounds or defect regions on the body surface to problematic
wound conditions deep in body cavities (e.g. bronchial stump
insufficiency and pancreatic trauma).

Principle and effect of NPWT

The principle of NPWT involves extending the usually
narrowly defined suction effect of drainage across the entire
area of the wound cavity or surface using a reticulated open-
cell foam that fits the contour of the wound (Figure 2A and
B). To prevent air leakage, wound and foam are hermetically
sealed with an airtight adhesive polyurethane drape that is
permeable to water vapour, transparent and bacteria proof
(Figure 2C). A suction pad (T.R.A.C.™ Pad connector) is
applied over a small hole made in the drape (Figure 2D) and
is then connected to a vacuum source by a tube (Figure 2E
and F).

The following mechanisms of action can be considered as
main effects on wound healing and thus potential clinical
benefits of NPWT (16–18):

• Reduction of the wound area secondary to the negative
pressure that acts on the foam and pulls together the
edges of the wound (wound retraction).

• Promotion of granulation tissue formation in an opti-
mally moist wound milieu induced by cellular microde-
formations.

• Continuation of effective wound cleansing (i.e. removal
of small tissue debris by suction) after adequate primary
surgical debridement of the wound.

• Reliable, continuous removal of wound exudate (and
consequently, fewer dressing changes) within a closed
hygienic system.

• Pressure-related reduction of interstitial oedema with
consecutive improvement of microcirculation (i.e. bet-
ter nutritive perfusion).

NPWT with instillation (NPWTi)

NPWTi (V.A.C. Instill® Wound Therapy; V.A.C. VeraFlo™
Therapy; KCI USA, Inc.) is a modification of the conventional
NPWT as adjunctive treatment in the management of acute
and chronic wound infections, combining the benefits of
NPWT with the addition of controlled delivery of topical
solutions (such as cleansers, antiseptics and antibiotics) to
the wound bed. This modification involves the retrograde
instillation of substances into the sealed wound via an
additional tubing system while the vacuum pump is paused.
The foam is thus impregnated with the instilled fluid. The
substance is allowed to soak for a user-selected period of
time (e.g. 20 minutes) after which the therapy unit resumes its
suction and the remaining fluid is removed. This process can
be repeated as often as required. In this manner, the topical
solution comes into contact with the entire area between the
foam and the wound surface.

Literature and recommendations for NPWTi

A literature search was subsequently performed in the MED-
LINE database with medical keywords (Medical Subject
Headings/MeSH) and free text. An additional survey was con-
ducted in the Cochrane Library database. Limitations were
set as well. The first filter concerned what the studies actually
covered: only Cochrane Reviews, controlled clinical-empirical
studies, meta-analysis, randomised controlled trials (RCTs)
and systematic reviews were examined. Second, the pub-
lication period was limited to 2005–2012, and third, only
publications in German and English were considered. The
individual terms of keywords and free-text searches are listed
explicitly in the appendix lists (Appendix). Selection and eval-
uation of the literature implied was founded upon the criteria
of evidence-based medicine. They were based on one ran-
domisation.

Another literature search was done in the MEDLINE
database looking for all publications on the subject of NPWTi
covering publications from the years 1990 to 2013.
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Figure 1 Development of the spectrum of indications for negative pressure wound therapy (NPWT) from 1993 to 2013. The assigned time is based
on the date of publication. NPWT with instillation (NPWTi) is described for the first time in 1998. WD, wound dehiscence; THA, total hip arthroplasty;
TKA, total knee arthroplasty; SI, stump insufficiency. (Reprinted with permission from Dr Christian Willy.)
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A B

C D

E F

Figure 2 Functional principles of the negative pressure wound therapy (NPWT). (A, B) The wound (A) and a foam that has been fitted to the wound
geometry, cut to size and placed inside the wound (B). (C, D) The wound is sealed airtight with a thin adhesive drape (C); similarly, with the attached
suction pad (trac-pad connector) including the drainage tube (D). (E) The wound is hermetically sealed with a thin adhesive drape and connected to
the vacuum source by means of the attached suction pad (suction strength 0 mmHg). (F) Suction strength 125 mmHg. The foam has collapsed and
the exudate collection reservoir is already partly filled. (Reprinted with permission from Dr Christian Willy.)

Evidence-based main experiences

NPWTi review

The total number of hits with duplicators was 2260 in the
MeSH search and 2986 in the free-text search. The results
of the literature search were divided into subjects. All results
were subjected to a test of relevance, taking into account the
title and abstract information. Two-hundred ninety publica-
tions met the criteria of relevance in the first inspection. They
were then checked a second time in a full-text analysis. After
completing the full-text review, 80 studies were included, the
contents extracted and their statements/recommendations of
evidence were checked. Summaries from the individual RCTs
revealed 27 articles covering wound care with bone involve-
ment and 11 articles covering wound care with soft-tissue
wounds without bone participation.

Concerning soft-tissue wounds with bone involvement,
NPWTi was performed in several studies with larger patient
groups with newly infected soft-tissue and orthopaedic injuries
(19–21).

Gabriel et al. in 2008 published results for 15 patients with
complex infected wounds. They were treated with NPWTi
using silver nitrate and compared to the control group, which
was treated with moist gauze bandages. The study showed that
NPWTi patients required significantly fewer days of treatment
(9·9 ± 4·3 compared with 36·5 ± 13·1 days, P < 0·001) and
experienced earlier wound healing (13·2 ± 6·8 compared with
29·6 ± 6·5 days, P < 0·001) compared with the control group.
The authors concluded that treatment with NPWTi ‘ . . . can
reduce costs’ (19).

Timmers et al. in 2009 (21) demonstrated the usefulness of
NPWTi in patients with osteomyelitis of the pelvis or lower
extremities in a retrospective case–control cohort study. In

addition to systemic antibiotic therapy, patients received either
NPWTi using polyhexanide or were additionally treated with
gentamicin-polymethacrylate beads. The rate of infections was
significantly reduced in the NPWTi group compared with
the usual control group [3/30 (10%) versus 55/93 (58·5%),
P < 0·0001].

The MEDLINE search for NPWTi identified a total of 36
peer-reviewed citations in the literature on 7 March 2013
(19–54), with a total of 154 documented patients. Although
the technical basis of the therapy was established before
1996, the first publication mentioning instillation therapy
was released only in 1998 (27). The first commercially
available version of an NPWTi system was introduced in 2003
(V.A.C. Instill® Wound Therapy). The annual publication
rate has significantly increased since the year 2000, whereas
the vast majority of publications – more than 80% – are
case reports, case series or expert opinions (Level 4 or 5
according to the Oxford Centre for Evidence-Based Medicine,
as of May 2001). Recorded applications included antiseptics
such as polyhexanide, 12·5% Dakin’s solution and acetic
acid solution, and different antibiotics (e.g. vancomycin,
gentamicin, tobramycin, doxycycline and cephalosporins),
Ringer’s lactate and local anaesthetics as well as even insulin.
However, in most articles, there was no further information
regarding the instillation time, soak (exposure) time or the
vacuum duration phase.

Irrigation review

Also, the literature contains significant evidence to indicate
that sterile tap water is equal to NaCl irrigation in clean-
ing contaminated acute wounds, including those with open
fractures (with respect to the incidence of infections). Addi-
tionally, washing with soap or antibiotic rinses show no

© 2013 The Authors
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advantage over NaCl flushing. Povidone-iodine, however,
shows significantly better rates of infection prevention at the
surgical site for spinal surgery compared with NaCl rinses
(55). Compared with Dermacyn® (Oculus Innovative Sci-
ences, Petaluma, CA), povidone-iodine had significantly poor
results when applied for the prevention of infection on sternal
wounds.

After reviewing the literature for the treatment of soft-
tissue wounds without bone participation, polyhexanide leads
to faster wound healing in mesh graft-treated burns compared
with povidone-iodine and silver nitrate (56). Compared with a
saline solution, tap water is cheaper and just as safe and effec-
tive (incidence of wound infection is the same or lower with
tap water) (57). In the absence of potable tap water, boiled and
cooled water or distilled water can be used as wound cleanser
as well. However, there is no evidence that cleansing wounds
promotes healing or reduces infection risk, per se (58–60).

A systemic review by Nicks et al. in 2010 studied the treat-
ment of acute wounds and examined studies comparing saline
and diluted 1% povidone-iodine solution for wound cleans-
ing. There was no difference in the rate of infection (61–63).
Another study recommended tap water or a saline solution
for irrigation and decontamination with burns (n = 24) (64).
Antiseptic solutions such as povidone-iodine, chlorhexidine
and hydrogen oxide, however, are toxic to the total tissue
and can prevent wound healing (65). Warm body temperature
(32–37◦C) and 0·5% and 1·0% taurolidine-Ringer solutions
for debridement and 4% taurolidine gel for topical treatment of
infections are alternatives. They cause no detectable cytotox-
icity and do not negatively impact wound healing. However,
there were no RCTs in the selected period that met the inclu-
sion criteria for an octenidine and taurolidine application for
the treatment of acute wounds.

In summary, the current literature shows an advantage of
using polyhexanide for the treatment of soft-tissue injuries
without bone involvement compared with povidone-iodine
and silver nitrate. Tap water also appeared to have no

disadvantages in comparison to NaCl and 1% povidone-iodine
irrigation.

Recommendations

As a result of the paucity of evidence from well-designed
RCTs, the selection of antiseptic agents for an NPWTi
application must be based on a comparative assessment of
all available efficacy, effectiveness and tolerability data from
a wide variety of sources ranging from in vitro tests to RCTs
and also including meta-analyses. The type of wound and the
condition of the patient must be taken into account as well.

Up until now, RCTs have been conducted only to a limited
extent on this topic. The majority of studies compare an active
substance with a control (e.g. NaCl or Ringer’s) solution. Only
a few studies compare different active substances. For this
reason, an evaluation of antiseptic agents must be based on a
comparative analysis of all available data. This comprehensive
approach shall help to provide relevant evidence on how to
use NPWTi and which antiseptics should be used in different
clinical situations.

NPWTi: acute and chronic infections

The antiseptic solution used with NPWTi has to be suitable
for deep penetrating wounds and should not cause oedematous
inflammation or necrosis, in case of insufficient drainage of
the fluid. According to current knowledge, polyhexanide and
acetic acid are the first-choice antiseptic solutions when using
adjunctive NPWTi for acute and chronic infected wounds after
surgical debridement (Table 1). Figure 3 illustrates an example
of a clinical application of NPWTi.

NPWTi: prophylaxis in contaminated surgical
extremity wounds

It is to be considered that, in spite of modern aseptic
surgery and antibiotic treatment, infection rates of surgical

Table 1 Institutional recommendations on the concentration, fluid delivery, soak time and cycle frequency of polyhexanide, acetic acid and
povidone-iodine for use with NPWTi

Solution Concentration Fluid delivery Soak time Cycle frequency

Polyhexanide Concentration of 0·1% polyhexanide or 0·04%
polyhexanide. On cartilage at the wound ground,
the effective concentration of polyhexanide should
be reduced to 0·005% to avoid adverse effects.

Amount of instilled fluid depends on
wound volume. User-selected
instillation volume is controlled by
the device.

20 minutes 4–8 times per day

Acetic acid Concentrations between 0·25% and 1% are
recommended.

Amount of instilled fluid depends on
wound volume. User-selected
instillation volume is controlled by
the device.

20 minutes 4–8 times per day

Povidone-iodine A combination of ethanol/propan-2-ol and
povidone-iodine [e.g. available as 100 ml solution,
3·24 g povidone-iodine (this means 0·324%), 38·9 g
isopropanol and 38·9 g ethanol] is the first-choice
antiseptic in the treatment of stabbing wounds at
risk of infection with HBV, HCV or HIV and should
be applied after bleeding has been encouraged. The
same applies to the initial treatment of bite wounds.

Amount of instilled fluid depends on
wound volume. User-selected
instillation volume is controlled by
the device.

20 minutes 4–8 times per day

NPWTi, negative pressure wound therapy with instillation; HBV, hepatitis B virus; HCV, hepatitis C virus; HIV, human immunodeficiency virus.

© 2013 The Authors
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A B

C D

Figure 3 Example of a clinical application of negative pressure wound therapy with instillation (NPWTi) in a patient with necrotising fasciitis (instillation
with polyhexanide 0·02%). (A) Reticulated open-cell foam (V.A.C. VeraFlo™ Dressing; KCI USA, Inc., San Antonio, TX) fitted to the wounds; (B)
well-perfused clean soft tissue after second look and two intervals with vacuum instillation therapy; (C) reticulated open-cell foam fitted to the upper
arm wound, sealed in the first step with two drape strips, with skin protected by hydrocolloid dressing; (D) double lumen SensaTRAC-pad (V.A.C.
VeraT.R.A.C.™ Pad; KCI USA, Inc.) with closed wound.

wounds in all four classes (‘clean’, ‘clean-contaminated’,
‘contaminated’ and ‘dirty’) are unsatisfactorily high. Before
routine use of prophylactic antibiotics, infection rates were
1–2% or less for clean wounds, 6–9% for clean-contaminated
wounds, 13–20% for contaminated wounds and about 40%
for dirty wounds (66). With the introduction of a routine
prophylactic antibiotic use, infection rates in US hospitals
were reported in 1991 by the National Nosocomial Infection
Surveillance system (67) as: clean 2·1%, clean-contaminated
3·3%, contaminated 6·4% and dirty 7·1% (68). However, there
are still considerable variations in each class according to the
type of surgery performed (69).

The presence of devitalised tissue and tissue with a dam-
aged angio-microarchitecture is an ideal culture medium for
bacteria. A usually extensive contamination of wounds at the
time of injury necessitates adequate irrigation and debride-
ment. Literature indicates no clear support for additives given
to irrigation fluids in extremity wounds, thus supporting
the role of normal saline, sterile water and even potable
water, if other fluids are not available (70). Even recent
guidelines for combat injuries recommend the irrigation
of wounds (only) with normal saline under low pressure
(bulb syringe or equivalent) without additives to remove
gross contamination (71,72). Also, other sources support the
assumption that today, worldwide, a routinely prophylactic
use of antiseptics in contaminated surgical extremity wounds
is not common (73). There is no controversy that irrigation is

a key component to prevent an infection after open fracture,
as it serves to decrease bacterial load and remove foreign
bodies. However, currently, there is no consensus regarding
the optimal approach to irrigate open fracture wounds during
the initial operative procedure. Even the selection of the type
of irrigating fluid remains controversial.

The aforementioned guideline for combat injuries (71) that
is primarily based on the work of Murray et al. in 2011 must
currently be considered the latest recommendation concerning
the use of irrigation fluids (70,72). However, when analysing
the studies that support this guideline and those that led to
the recommendation not to use irrigation fluid additives, it is
obvious that today’s recommended antiseptic solutions, such
as acetic acid, polyhexanide or povidone-iodine, were not
analysed sufficiently (74–76).

In this context, the result of a survey performed by Petrisor
et al. in 2008 is interesting (73). The authors asked physicians
(a total of 676 surgeons) about their routinely used irrigation
solution for open fracture wounds; 70.5% favoured normal
saline alone. Over half of the respondents did not experience
that either bacitracin or soap solution provided advantages
over saline alone, but that iodine and chlorhexidine were
more effective than saline alone. Furthermore, an estimated
low efficiency of soap solution is supported by preliminary
data of the FLOW study, which shows no differences in
infection rates between the use of surfactant in comparison
to that of saline (76). Thus, it is quite astonishing that the

© 2013 The Authors
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Table 2 Studies supporting the prophylactic use of antiseptic solutions for wound care

Authors Model
Study design/

solutions tested Benefits Toxic effects

Kokavec and
Fristakova (80)

Human/orthopaedic
paediatric operations
at proximal femur, hip
and pelvis regions

RCT: 3·5% solution of
betadine,
povidone-iodine (group
1) versus no betadine
irrigation (group 2)

No infection in group:
1. Two superficial
wound infections in
group.
2. Need of prophylactic
intraoperative irrigation
of wounds in the hip
and pelvis regions

None

Fournel et al. (79) Human/surgical wounds Meta-analysis of n = 25,
RCT: 1%
povidone-iodine (PVI)
solution

Intraoperative PVI
application significantly
decreased the SSI rate
(P = 0·003)

None

Mohd et al. (81) Human/median
sternotomy wound

RCT: Dermacyn
superoxidised water
versus povidone-iodine

Incidence of sternotomy
wound infection was
5·7% in Dermacyn®

group and 15·6% in
povidone-iodine group
(P = 0·033)

No superoxidised
water-related
complication was
identified

Becerro de Bengoa
Vallejo et al. (78)

Human/nail avulsion
surgery

RCT: 0·9% saline
solution versus 0·2%
nitrofurazone versus
0·1% polyhexanide

All three intraoperative
irrigation methods
reduced the total
bacterial load, but
polyhexanide was
significantly more
effective

None

RCT, randomised controlled trial; SSI, surgical site infection.

largest study performed so far is about testing particularly
saline versus the surfactant castile soap (multicentre RCT,
surgeons at clinical sites in North America, Europe, Australia
and Asia, planned recruitment of 2280 patients). This large,
multicentre collaborative project started in 2010 and should
provide insights into the ideal irrigation strategies. Currently
available modern antiseptics will be not used in this study
(77). However, there are also a few studies supporting the
prophylactic use of antiseptic substances (e.g. polyhexanide,
povidone-iodine, betadine solution and superoxidised water)
to lower the rate of surgical site infections (78–81) (Table 2).
Despite the paucity of evidence from further well-designed
studies, the recommendation for the prophylactic use of
antiseptic agents in critically contaminated wounds is justified.
However, there is a need to do everything possible and
reasonable to reduce the patient’s risk, especially from wounds
vulnerable to a surgical site infection. In this context, it would
be necessary to define which ‘contaminated’ wounds signify
indications for the prophylactic use of antiseptic agents in
NPWTi and which antiseptics should be used (as mentioned
above, same agents – polyhexanide and acetic acid – are
recommended (Table 1).

Prophylactic NPWTi use in non-infected wounds

Based on the currently available literature, no indisputable
evidence-based recommendations may be given. However,
some implications can still be drawn (82,83). Usually, the clin-
ical use pertains to traumatic and more or less contaminated

wounds. Traumatic wounds that can be closed primarily, either
with or without drainage, without the risk of infection do not
constitute as an indication for NPWTi. Wounds in which a
revision surgery (second look ) is planned owing to a real or
suspected high contamination level and/or the critical perfu-
sion of the wound edges after the first debridement, or wounds
that simply cannot be closed, should be treated by NPWTi
using an antiseptic when an increased infection risk exists.
The extent of the infection risk cannot be calculated exactly
but at best be estimated.

The following can be used as an aid towards deciding if
the indications for a second look exist for the primarily non-
infected traumatic wounds:

• Heavily contaminated penetrating injuries (blast injury,
mine injuries, stab and gunshot wounds; thus, mostly
wounds caused by violence and war as well as by
humanitarian catastrophes like earthquakes)

• Severe traumatic wounds [e.g. open fractures with
severe contamination, extended degloving injury
(Morel-Lavallee) and soft-tissue defects]

• Cat, dog or human bite wounds.

It must be considered that a difficult hygienic situation
in association with the social or occupational environment,
patients’ age being greater than 80 years or less than 1 year,
their nutritional status, possible drug abuses, the immunolog-
ical situation and comorbidities can modify the risk of an
infection (82).

© 2013 The Authors
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Conclusion and final remarks

The prophylactic use of NPWTi in non-infected wounds is
still not widespread (71,72). However, especially in view of
an expected >40% infection rate of contaminated traumatic
wounds, there is still enough scientific-based information
supporting the prophylactic use of antiseptics without any
information about any clinically relevant adverse effects. It
is believed that it is possible to provide first temporary
recommendations on the use of an antiseptics-based NPWTi
based on implications from the currently available literature.

A review of the existing literature supports polyhexanide
and acetic acid as antiseptic substances most suitable for
NPWTi in acute and chronic infections and povidone-iodine
as prophylaxis in potentially viral contaminated wounds. Also,
when non-infected wounds cannot be closed primarily with
surgical means, NPWTi can be prophylactically applied using
polyhexanide, acetic acid or povidone-iodine, particularly in
contaminated wounds.

Further studies on the level of evidence of RCTs and
multicentre studies are immediately required to establish clear
criteria for evidence-based guidelines to ease decision-making
regarding the most efficient use of NPWTi in favour of injured
patients with contaminated wounds or those suffering from
infections after surgical interventions.
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APPENDIX

Search terms
Medical subject headings

1. ((((((((((((((((((((((“Anti-Infective Agents, Local” [Mesh]
OR “Anti-Infective Agents, Local” [Pharmacological Action])
OR “Sodium Chloride” [Mesh]) OR (“Lactic Acid”[Mesh]
OR “Lac �= .tates” [Mesh])) OR (“Pharmaceutical Solutions”
[Mesh] OR “Solutions”[Mesh] OR “Pharmaceu tical
Solutions” [Pharmacological Action])) OR “Povidone-
Iodine”[Mesh]) OR “Povidone” [Mesh]) OR (“Iodine”[Mesh]
OR “Iodides”[Mesh])) OR “Biguanides”[Mesh]) OR
“Chlorhexidine” [Mesh]) OR “Sodium Hypochlorite”[Mesh])
OR “Hydrogen Peroxide”[Mesh]) OR (“Acetic Acid”
[Mesh] OR “Acetates”[Mesh])) OR “Nitrofurazone” [Mesh])
OR “Bacitracin”[Mesh]) OR “Polymyxin B” [Mesh]) OR
“Gentamicins”[Mesh]) OR “Negative-Pressure Wound Ther-
apy”[Mesh]) OR “Anesthesia, Local”[Mesh]) OR “Surgical
Sponges”[Mesh]) OR “Polymethyl Methacrylate” [Mesh]) OR
(“Bone Cements”[Mesh] OR “Bone Cements” [Pharmacolog-
ical Action])) OR “Honey”[Mesh]) OR “Debridement”[Mesh]
OR (“Anti-Infective Agents” [Mesh] OR “Anti-Infective
Agents” [Pharmacological Action])

2. ((((((((((((((((“Abdominal Injuries”[Mesh]) OR
“Burns”[Mesh]) OR “Negative-Pressure Wound Ther-
apy” [Mesh]) OR “Surgical Wound Dehiscence”[Mesh]) OR
“Wounds, Guns-hot”[Mesh]) OR “Wound Healing”[Mesh])
OR “Wound Infection”[Mesh]) OR “Surgical Wound Infec-
tion”[Mesh]) OR “Wounds and Injuries”[Mesh]) OR “Soft
Tissue Injuries”[Mesh]) OR “Fractures, Bone” [Mesh])
OR “Wounds, Stab”[Mesh]) OR “Wound Closure Tech-
niques”[Mesh]) OR “Debridement”[Mesh]) OR “Surgical
Stapling” [Mesh]) OR “Wounds, Nonpenetrating”[Mesh])
OR “Skin Diseases, Infectious”[Mesh]

3. #1 AND #2 Filters activated: Clinical Trial, Clinical
Trial, Phase I, Clinical Trial, Phase II, Clinical Trial, Phase
III, Clinical Trial, Phase IV, Controlled Clinical Trial, Meta-
Analysis, Multicenter Study, Randomized Controlled Trial,
Systematic Reviews, Publication date from 2005/01/01 to
2012/12/31, Humans, English, German

Free text

1. contaminated wounds OR gun shot OR degloving injury
OR morel lavallee OR soft tissue wound and open fracture
OR abdominal wound plus no colonic and small bowel injury
OR groin infection after arterial bypass OR infection of a joint
OR war soft tissue wound OR infection of a body cavity OR
clean wounds OR bypass operation OR osteosynthesis OR
joint replacement OR intraabdominal operation OR complex
contaminated plus infected soft tissue wounds OR open
fracture OR acute osteomyelitis OR early infection OR
penetrating abdominal trauma OR acute wound OR cartilage
infection OR joint infection OR fracture OR open abdomen
OR surgical wound OR surgical site infection OR burn
wound OR wound infection OR wound infections OR wound
contamination OR injury OR wound infection plus drug
therapy OR wounds and injuries OR anti bacterial agents
plus therapeutic use OR wound infection plus prevention and
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control OR wound healing plus drug effects OR intraoperative
care plus method

2. ringer lactate OR isopropanol OR povidone iodine
OR cadexomer iodine OR polyhexanide OR biguanides OR
octenidine OR chlorhexidine OR taurolidine OR sodium
hypochlorite OR dakin OR hydrogen peroxide OR acetic
acid OR nitrofurazone OR neomycin sulfate polymyxin b
OR gentamycin sulfate OR vacuum instillation OR local
anaesthesia OR gentamycin sponges OR pmma-chain OR
antibiotic beads OR antibiotic-spacers OR antibiotic solutions
OR honey OR sugar OR pressure jet lavage OR hydrogen
debridement OR ultrasound assisted device OR tap water OR
microcyn OR antiseptics OR anti bacterial agents plus local
OR antimicrobial agents plus local OR topical drug therapy

OR anti-infective agents plus local OR anti- infective agents
plus topical OR silver OR medihoney OR antisepsis

3. #1 AND #2 Filters activated: Clinical Trial, Clinical
Trial, Phase I, Clinical Trial, Phase II, Clinical Trial, Phase
III, Clinical Trial, Phase IV, Controlled Clinical Trial, Meta-
Analysis, Multicenter Study, Randomized Controlled Trial,
Systematic Reviews, Publication date from 2005/01/01 to
2012/12/31, Humans, English, German

Cochrane Library search

1. MeSH-search: (Anti-Infective Agents):ti,ab,kw
2. (Wounds and Injuries):ti,ab,kw
3. #1 AND #2
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