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FOREWORD

This Best Practice Statement has been developed in an attempt to take the first steps
towards reaching a consensus on the use of gauze-based negative pressure wound therapy
(NPWT).This technique, also known as the Chariker-Jeter method, was first published almost
20 years ago (Chariker et al, 1989), but it has only recently been acknowledged and used as
a wound healing modality. The recent availability of gauze-based NPWT systems has sparked
interest in the technique and it is now being used more frequently in clinical practice. As a
result, it is expected that more evidence to support its use in a variety of wound types will
become available in the near future. However, until such evidence is available, there is a need
to provide clear and concise guidance to clinicians wishing to use this technique in order to
enable them to deliver optimal care to their patients. One way of providing such guidance is
through the development of a best practice statement, in which expert opinion is sought and
used to generate guidelines that are based upon practical experience.

The key principles of best practice (listed below) help to ensure that the highest standards of
care are delivered across all care settings, and by all care professionals:

» Best Practice Statements (BPSs) are intended to guide practice and promote a consistent and
cohesive approach to care.

P Statements are derived from the best available evidence, including expert opinion, at the time
they are produced, recognising that levels and types of evidence vary.

» Information is gathered from a broad range of sources to identify existing or previous
initiatives at a local, national or international level, incorporate work of a qualitative and
quantitative nature, and establish consensus.

P Statements are targeted at practitioners, using language that is both accessible and meaningful,
and are presented in a clear, accessible table format.

This document has been developed and reviewed by specialists from across the UK and US
who have a wealth of experience in the use of gauze-based NPWT in a variety of wound types.
It aims to provide practitioners with an internationally-relevant framework upon which they can
base their practice without seeking to restrict or dictate decisions best left to the bedside.
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INTRODUCTION

The use of negative pressure wound
therapy (NPWT) in wound care is one

of the most important technological
advancements in recent times, as it has

the potential to promote wound healing,
alleviate wound symptoms and improve
quality of life for patients with wounds. This
therapy has been in common use in the
acute care setting for at least 10 years, and
is used less often in the community setting
for the treatment of both acute and chronic

wounds with delayed or difficult healing
(Beldon, 2005).

Understanding negative pressure
wound therapy (NPWT)

NPWT is a non-invasive technique entailing
exposure, either continuously or intermittently,
of a wound to sub-atmospheric pressure
(Morykwas and Argenta, 1997). Sub-
atmospheric pressure is achieved by removing
gas particles (air) from a sealed area (the
wound site) using a suction pump.

Historically, the clinical benefits of NPWT
have been acknowledged through the use
of a technique known as cupping in which
warm glass cups were applied to the skin, and
upon cooling, resulted in suction on the skin's
surface which was thought to improve the
local blood supply. This therapy is still in use,
however, there is no perceived link between
this therapy and negative pressure as it exists
today (Sagi et al, 1988; Cassileth, 1998).

NPWT was first used successfully in the early
1950s to manage exudate and accelerate
wound healing (Raffel, 1952; Silvis et al, 1955).
A number of NPWT systems were then tried
in the late 1980s, most of which used basic
wound contact technology and uncomplicated
suction pumps. Many of the pioneering studies
in NPWT emanated from Russian surgeons
and researchers.

Kostiuchenok et al (1986) investigated the
role of negative pressure in surgical wounds

that required debridement. A non-patented
suction device was applied to the wound to
remove necrotic and loose tissue and blood
clots. The findings indicated that NPWT
resulted in a significant reduction in microbes
in the wounds studied and generally
improved tissue growth compared with the
control group. The study also showed that
the suction therapy was not an effective
means of surgical debridement but was
useful as an adjunct.

Davydov et al (1986) studied 744 patients
with purulent wounds (control group, n=
338; vacuum therapy group, n=406).The
patients were studied following incision and
drainage, with the subjects in the vacuum
therapy arm receiving treatment for a
maximum of 6 days. The findings revealed a
decrease in infection rates and an increase in
granulation tissue formation in the treatment
cohort, compared to the control group.
Examination of the wound fluid during this
study uncovered an increase in the number
of white cells in the wounds of patients
treated with vacuum therapy, along with
decreased bacterial counts.

Davydov et al (1988) studied the use of
vacuum therapy in the treatment of 106
patients with purulent lactation mastitis.
They compared two groups of patients; one
cohort was treated with standard incision
and drainage, and the other group received
incision, drainage and vacuum therapy, using a
hemispherical glass chamber, for 20 minutes
post-surgery, then for 2—3 hours per day
for a maximum of six days. The results of
the study showed that the treatment was
effective in reducing time to healing and
inflammation in the wound and assisted

in the removal of slough and debris when
compared to the control group. Incidental
findings included a reduction in pain and
improved granulation tissue formation.

Fleischmann et al (1993) carried out one
of the first investigative studies into NPW'T
using foam as a wound contact layer: In
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patients with open fractures, the authors
found that the wounds healed rapidly, with
no bone infection recorded, compared with
patients treated with the standard therapy of
saline-soaked gauze.

Argenta and Morykwas (1997) also carried
out early work on the use of foam contact
layers in animals and found that the use of
NPWT was likely to reduce healing time,
reduce local oedema and manage wound
exudate. This work lead to the development
of the earliest commercialized system
known as vacuum-assisted closure (VAC;
KCI, Oxford).

At this time, other clinicians were
simultaneously developing alternative
negative pressure systems, based on the
work carried out by the Russian surgeons.
These early systems were cumbersome and
difficult to use, however, so attention turned
to an article by Chariker et al (1989) which
described a simple but unique technique in
which a drain tube wrapped in gauze was
used to assist in the treatment of wounds
complicated by draining enterocutaneous
fistulae. The potential of this technique was
noted and over time, the use of this method
evolved from simply removing drainage to
its current form, in which it can be used to
promote granulation tissue formation and
wound healing. Several publications have
since provided further evidence of the
positive effect of this variation on wound
healing (Miller 2005a,b,c; Miller and

Serena, 2006).

There are now currently two forms of
NPWT systems in use in wound management,
with the main difference between them
being in the type of dressing used to fill the
wound. The foam-based technique, originally
developed by Argenta and Morykwas (1997),
uses a sealed polyurethane foam dressing
attached by a tube to a vacuum pump, while
the more recently developed NPWT systems
utilise flexible drains and gauze and are based
on the Chariker-Jeter technique.
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The Chariker-Jeter method

of NPWT

The Chariker-Jeter method is now
increasingly used in the application of NPWT.
The commercially available gauze-based
systems involve the application of moistened
anti-microbial dressing (AMD) gauze
(Covidien, Hampshire) and a silicone drain to
the wound. Different drains can be utilised
depending on the wound site, depth and
status. The flatbed drain is the most common,
with channel and round drains available for
the treatment of fistulae or sinuses.

The AMD gauze is impregnated with
polyhexamethylene biguamide (PHMB)

and this combination has been used as a
therapeutic medium in wound care for
many years. The gauze is used as a space
filler to facilitate wound drainage, while the
PHMB exerts an antimicrobial effect on the
wound environment.

Once filled, the wound is then covered with
a transparent film, ensuring that an air-tight
seal and a moist wound healing environment
are maintained. The drain is then connected
to a canister and suction pump where the
pressure is regulated. Once the prescribed
pressure is set, negative pressure is delivered
to the wound.

Pressure intensity and duration

of NPWT

Exposing wounds to NPWT has been
studied for at least half a century, but
defining pressure intensity, duration

of treatment and intervals between
treatments is still a subject of debate for
all NPWT systems. In 1997, Morykwas

et al showed that microvascular blood

flow increased above baseline values

with negative pressures of -125mmHg.
However, the Russian physicians had earlier
concluded that to avoid tissue damage,
pressures in active drainage systems should
not exceed -80mmHg and that lower
pressures were less likely to result in
postoperative hemorrhage.



In 2004, a Swedish study by Wackenfors et
al was published in which the microvascular
blood flow in porcine wounds was
observed during the application of
pressures ranging from -50mmHg to
-200mmHg. They concluded that when
treating stiff tissue such as muscle, a
negative pressure of -100mmHg was
reasonable. When treating softer tissue,
such as fat and subcutaneous tissue, which
is more vulnerable to hypoperfusion, the
application of a lower negative pressure,
such as -/5mmHg, was considered to be
more beneficial.

Clinical benefits of NPWT

From the studies outlined, along with

observations in clinical practice, there are

many benefits associated with the use of

NPWT, including:

» Increased local blood flow to the wound,
by dilation of arterioles

» Reduced tissue oedema through the
removal of excess fluid

» Stimulation of granulation tissue, resulting
In progressive wound closure

» Stimulation of cell proliferation

» Removal of free radicals from the wound

» Removal of slough

» Reduction in wound volume

» Protection from outside contaminants

» Decrease in wound bioburden

» Maintenance of a moist wound
healing environment.

NPWT can be used to deliver optimal care
to many patients with complex wounds.
The therapy not only offers rapid healing
but more importantly can improve quality
of life by removing exudate and reducing
odour, minimising the need for dressing
changes. Wound symptoms often cause
more anxiety to the patient than the wound
itself and it is recognised that wound-related
problems such as pain, exudate, and odour
may cause patients to make lifestyle changes
(Jones et al, 2006). Patients’ beliefs and
attitudes about their condition, coupled with
uncontrolled symptoms, are perhaps among

the most important factors to influence
their ability to adhere to treatment and
may increase the risk of delayed healing and
development of psychological problems

such as depression and anxiety (Moffatt et
al, 2008).

Indications and contraindications
NPWT may be used for the management of:
» Partial/full thickness pressure ulcers

» Dehisced surgical wounds

» Diabetic/neuropathic ulcers

» Venous leg ulcers

» Post-surgical wounds

P Sinus drainage and management

» Traumatic wounds

» Pre-op flap/grafts

» Post-op surgical flap/grafts

» Necrotising fasciitis

» Burns.

As with all treatments, NPWT should

only be used on wounds which have been

thoroughly and accurately assessed. Its use is

contraindicated if:

» Necrotic tissue/eschar is present

» Dressings are placed directly over exposed
vital structures (i.e. tendons, ligaments, blood
vessels, anastomotic sites, organs
and/or nerves)

» Untreated osteomyelitis is noted

» Non-enterocutaneous or unexplored
fistulae are present

» There is malignancy in the wound

» The patient is being treated with
systemic steroids

» The patient is unable to understand
what the therapy entails, or comply with
the treatment.

Cost effectiveness

There are a growing number of patients
with complex wounds that are hard to heal,
making treatment difficult and costly. In the
UK alone, there are approximately 200,000
people suffering at any time from venous
leg ulcers (70,000—100,000), pressure ulcers
(20,000) and diabetic foot ulcers (64,000). It
has been estimated that the financial cost of
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these chronic wounds to the health service
is £2.3-3.1 billion per annum (Bottomley,
2007).These costs are reflective of the value
of goods and services used in the diagnosis
or treatment of patients with chronic
wounds, the main components of which are
dressings and other materials, medical and
nursing time and hospital resources (Posnett
and Franks, 2007).This cost could increase in
real terms by at least one third in the next
20 years, solely as a result of ageing of the
UK population (Posnett and Franks, 2007).
The direct cost to the health service of other
wound types such as traumatic and non-
healing surgical wounds have never been
systematically estimated.

Despite the use of modern dressings, many
wounds take a long time to heal, fail to
heal, or recur, causing significant pain and
discomfort to the individual, resulting in a
human cost in terms of carer burden and
patient quality of life (Bottomley, 2007).
Many of these patients with complex

wounds benefit from NPW'T which can be
used to promote wound healing and/or the
alleviation of symptoms. The reduced cost
of the new gauze-based NPWT systems
that are now available means that there

is the potential for more patients to have
access to, and benefit from, this mode

of care.

CONCLUSIONS

Currently, clinical evidence is being compiled to
reinforce the value of the gauze-based NPWT
system in practice. Based on all of the available
research to date, it is expected that findings
will support the use of the system across a
broad range of wound types. As more systems
become available, it is expected that the use

of gauze-based NPWT will rapidly increase. In
the meantime, a wealth of clinical experience
suggests that NPWT is a clinically- and cost-
effective treatment that can be used to provide
maximum therapeutic benefits to the patient
with complex wounds, and cost-effective care for
the health service.
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