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Background
A wide variety of debridement methods and
products are available, all of which have diverse
properties, costs and levels of acceptability. There 
is currently wide variation in their use and a lack of
consensus on how to treat specific wound types.

Objectives

• To summarise the evidence for the relative
effectiveness and cost-effectiveness of different
debriding agents on wound healing.

• To identify areas for future research.

Methods

Data sources
A range of electronic databases and several wound
care journals were searched; organisations, manu-
facturers, researchers and healthcare professionals
concerned with wound care were contacted for
additional trials. The reference sections of obtained
studies were also searched for further trials.

Inclusion criteria
Studies were considered for inclusion if they were
randomised controlled trials (RCTs), published or
unpublished, that assessed the effectiveness of a
recognised debriding agent as identified by an
expert panel, and assessed patients with chronic
non-healing wounds (pressure sores, leg ulcers,
sinuses and surgical wounds healing by secondary
intention). Studies were only included if they used a
quantifiable and objective measure of healing rate.

Data synthesis
For each trial an odds ratio and/or effect size was cal-
culated for all objective outcomes. Where possible the
analysis was performed on an intention-to-treat basis,
and 95% confidence intervals were included when suf-
ficient detail to allow their calculation was provided.

Results

Forty-seven reports describing 35 RCTs were
identified that met the inclusion criteria.

Interventions
The following interventions were identified as
agents that would be used primarily for wound
debridement.

• Dextranomer polysaccharide beads or paste
• Cadexomer iodine polysaccharide beads 

or paste
• Hydrogels
• Enzymatic agents
• Adhesive zinc oxide tape
• Surgery or sharp debridement
• Larval (maggot) therapy.

Other interventions that are believed to have a
debriding function, such as hydrocolloid dressings
and antibiotics/antiseptics, were not included in
this review as debridement was not the primary
reason for their application.

No RCTs were found that evaluated the effective-
ness of surgical debridement, larval therapy, or that
compared debridement with no debridement.

Dextranomer polysaccharide beads or paste
versus traditional or control treatment
Nine trials met the inclusion criteria, five of which
found a statistically significant difference between
treatments: three favoured dextranomer poly-
saccharide, and two favoured traditional treatment.

Cadexomer iodine polysaccharide versus
traditional or control treatment
Nine trials met the inclusion criteria, of which
three had a statistically significant result that
favoured cadexomer iodine polysaccharide. 

Hydrogels versus traditional or control treatment
Only one trial out of four that compared a
hydrogel with a traditional or control treatment
found a statistically significant difference between
treatments, which suggested a small benefit 
from treatment with a hydrogel dressing compared 
with a hydrocolloid dressing.

Enzymatic agents versus traditional or 
control treatment
None of the five trials in this category showed a
statistically significant outcome in favour of either
treatment for wound closure. In fact, one trial
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showed an increase in wound size with both the
enzyme collagenase and the control treatment;
however, the increase was significantly less in the
enzyme-treated group.

Adhesive zinc oxide tape versus traditional
treatment
A single trial meeting the inclusion criteria 
showed that adhesive zinc oxide tape was more
effective in eradicating or reducing by more than
50% the necrotic area of diabetic foot ulcers than 
a hydrocolloid dressing. 

Cadexomer iodine polysaccharide versus other
debriding agents
Two trials were comparisons with dextranomer
polysaccharide and one trial was a comparison 
with a hydrogel. None of the trials had statistically
significant results.

Dextranomer versus other debriding agents
Four RCTs comparing dextranomer polysaccharide
with another debriding agent included two trials
with enzyme formulations, namely collagenase and
streptokinase/streptodornase, and two trials using
a hydrogel as the comparator. Only one of the two
comparisons with a hydrogel showed a statistically
significant benefit associated with the hydrogel.

Hydrogel versus hydrogel
A single trial was found. There was no statistically
significant difference between the two treatments.

Enzymatic agent versus enzymatic agent
One trial that compared the enzyme preparation
streptokinase/streptodornase with the enzyme
trypsin was included in the review. No statistically
significant difference between the two treatments
was found.

Cost-effectiveness
Cost-effectiveness has not been thoroughly assessed
in studies of debriding agents. The unit cost for
each treatment is stated in some studies, and a few
contain further details on other important vari-
ables, such as nursing time or number of dressing
changes. However, no study provides sufficient
detail from which a reliable cost-effectiveness
analysis can be constructed.

Conclusions

No studies were found that compared debridement
with no debridement and without these studies it is

unclear whether wound debridement is a beneficial
process that expedites healing.

There is insufficient evidence to promote the 
use of one debriding agent over another. There 
was only a single comparison between two
debriding agents that produced a significant 
result (hydrogel significantly reduced necrotic
wound area compared with dextranomer
polysaccharide paste).

Implications for policy
There is little evidence to identify which agents 
are the most effective. Pending the availability of
improved data on relative effectiveness, other
considerations, such as cost-minimisation, may
reasonably guide decisions on the use of 
debriding agents.

Recommendations for research
Much of the research is of poor quality, and 
direct comparisons are few. In the trials reviewed,
sample sizes were rarely sufficient to detect
clinically important effects, and poor baseline
comparability frequently confounded outcome
measures. Several important messages can be
identified for future studies.

• Recruitment numbers should be based on a
sample size calculation.

• The proportion of wounds healed should be
used as an objective outcome measure. Where
healing rates are based on wound area, both the
percentage and absolute change in area should
be given.

• Experimental groups should be comparable 
at baseline.

• Baseline data and intervention details should
always include a thorough description of how 
the patients were nursed and report the use 
of concurrent treatments, including 
secondary dressings.

• Comparisons between debriding agents 
are required and should use agents that 
are recommended for wounds of a 
similar nature. 

• Assessment should be blind to treatment.
• Survival rate analysis should be adopted for 

all studies that assess wound healing.
• All RCTs should be published.
• Detailed cost-effectiveness analyses should be

seen as a priority for future trials.
• The frequent use of surgical debridement 

and the increasing interest in larval therapy
indicate that RCTs in these areas are needed.
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Wound healing is an efficient and natural
process that normally requires no special

treatment. However, chronic non-healing wounds
can occur when there is some underlying factor
preventing healing, and in such cases intervention
is considered necessary. For example, pressure
sores are initially acute wounds caused by ischaemic
death of tissue due to excessive pressure and will
usually heal readily when pressure is relieved and
the blood supply restored. However, in certain
patients, particularly the elderly and persons with
low mobility, it may not be easy to resolve these
causative factors and chronic wounds can develop.

A characteristic of most chronic wounds is an
accumulation of devitalised tissue and cellular
exudate at the outer surface. These products result
from a restriction of nutrients to the damaged
epithelium and form either a dry, hard eschar or, 
as in the case of deep moist wounds, a slough that
frequently hardens on the outside with exposure 
to the air. The accumulation of these products 
in the wound bed is generally regarded, though 
not experimentally proven, to prevent or delay
granulation and epithelialisation. The removal 
of this tissue by a process termed debridement is
therefore thought to facilitate healing.1

Although the clinical evidence in support of
debridement is lacking, treatment is regarded 
as a necessity for patient acceptability and for 
the prevention of infection:2 moist slough is
malodorous and visually repugnant, and provides
an ideal culture medium for pathological organ-
isms. The treatment of infection with topical
prophylactic antibiotics is often unsuccessful 
in sloughy wounds as the active agent is unable 
to penetrate and diffuse through the necrotic
debris. Debridement will remove this barrier 
and may thereby assist in the treatment 
of infection.

Although many products used during the treat-
ment of a wound may have a debriding function,
only a few are commonly used specifically for 
this purpose. Despite having diverse properties,
costs and levels of acceptability, these specific
debriding agents can broadly be classified as
mechanical or non-mechanical interventions 
(Table 1 ).

Mechanical debridement
Surgical or sharp debridement has been practised
for several centuries and is still commonplace
today. The technique is simple, requiring only 
the use of sterile scissors or a scalpel, but it does
require some degree of skill to avoid aggravating
the wound. It is considered that sharp debridement
is best suited to wounds where there is a clear
distinction between healthy and devitalised tissue
and where a patient is unlikely to experience
significant pain.2

Bio-surgery, which exploits the feeding behaviour
of certain insect larvae, has an equally long medical
history and is presently enjoying a resurgence of
interest.3 Sterile maggots (fly larvae) are considered
ideal debriders, having a ferocious appetite for
necrotic material while actively avoiding newly
formed healthy tissue.4 Maggots are placed directly
onto the affected area and held in place by a close-
net-dressing.5 These animals may also perform an
antimicrobial role that is beneficial for wound
healing, as the antibacterial agent allotoxin is
actively excreted from the maggot’s body.2 Evi-
dence for clinical effectiveness is restricted to case
reports and expert opinion; it remains untested 
by randomised controlled trials (RCTs).

Wet-to-dry debridement is used infrequently in the
UK but is common in many European countries
and the USA. The wound is soaked in saline to
moisten hard material before the application of 
a moist gauze pad over the affected area. As the
devitalised tissue drys it re-hardens and becomes
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TABLE 1  Classification of debriding agents2

Mechanical Non-mechanical 
debridement debridement

Surgery (scalpel) Polysaccharide beads or 
paste (dextranomer,

Wet-to-dry dressings cadexomer iodine)
(saline gauze) 

Enzymatic agents 
Bio-surgery (maggot larvae) (streptokinase/ 

streptodornase,
trypsin, collagenase)

Hydrogels
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attached to the gauze, when the dressing is
changed the adhered material is pulled free.6

This method is less discriminating than those
previously discussed, removing both healthy and
granulating tissue from the wound bed. Patients 
are known to experience pain, and newly formed
epithelial tissue may be significantly damaged.7

Non-mechanical debridement

Non-mechanical techniques have become
increasingly popular for wound cleansing. These
treatments are usually easy to apply and may have
additional properties that are beneficial for wound
healing. Such interventions include enzymes,
hydrogels and specific chemical formulations, 
such as cadexomer iodine and dextranomer.

Several different enzyme preparations are 
available that digest slough and necrotic tissue. 
In the UK, only the formulation containing
streptokinase and streptodornase (Varidase
Topical®, Wyeth Laboratories) is licensed for 
use.8 This enzyme aggressively digests the proteins
fibrin, collagen and elastin which are commonly
found in the necrotic exudate of a wound.9

Other enzymatic debriding agents are available 
and used internationally; these include trypsin 
and collagenase.

Dextranomer polysaccharide is supplied as
anhydrous, porous beads with a diameter of 
0.1–0.3 mm or as a paste. The beads are highly
hydrophilic and rapidly absorb exudate from a
necrotic sloughy mass. Prostaglandins, hormones
and other relatively small molecules enter the
matrix of the beads, while larger particles such as
bacteria and wound debris become concentrated 
at the surface of the dextranomer layer. When 
the beads are changed by washing with saline 
the absorbed and trapped necrotic material 
is removed.10

Cadexomer iodine is similar to dextranomer,
consisting of small spherical beads that are

hydrophilic in nature. The beads are made from a
modified starch infused with iodine at a concentra-
tion of 0.9%. Absorption of fluid from the wound
results in a slow controlled displacement of iodine
from the matrix, which acts as a bactericidal agent.10

The slow and consistent release of iodine overcomes
the problem of iodine inactivation by protein ab-
sorption in the wound. The antibacterial property,
biodegradability and high rate of fluid absorption
distinguish cadexomer iodine from dextranomer.

Hydrogels are a group of agents that were pri-
marily developed as debriding agents. These gels
are biologically inert and have a significant water
content. They complement the body’s natural
debriding process by providing an advantageous
environment for autolysis, while still acting to
preserve living healthy tissue.2 The hydrogel is
usually applied directly into the wound bed and
held in place by a non-adherent dressing. Once 
the gel is fully hydrated it is unable to absorb the
copious quantities of exudate that are released by
some wounds. For this reason hydrogels are often
used in conjunction with a highly absorbent dress-
ing. In addition to the amorphous gel, hydrogels
are also available in a sheet form. Several types 
of hydrogel are available manufactured under
different trade names (Intrasite® Gel, Smith &
Nephew Healthcare Ltd; Sterigel®, Seton Health-
care Group plc; Granugel®, CovaTec UK Ltd).

In clinical practice there is wide variation in the 
use of debriding agents and no consensus on which
agent is most appropriate for each type of wound.11

As a result, many clinicians combine debriding
agents in a dual or triple therapy in an attempt 
to maximise healing rates, but such measures are
untested and are not endorsed by manufacturers.
This review, commissioned by the NHS Health
Technology Assessment (HTA) Programme,
attempts to summarise the evidence to date for 
the relative effectiveness and cost-effectiveness of
these different interventions and to identify the
gaps in our research knowledge. In this way it is
hoped that clinical practice may better reflect 
the results of scientific research.
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Literature search
A systematic review of primary research was
undertaken using the NHS Centre for Reviews 
and Dissemination (CRD) structured guidelines.12

Nineteen electronic databases of medical literature
were searched up to October 1997 using a sensitive
search strategy designed in collaboration with an
information specialist in CRD (appendices 1–3).
This was supplemented by a handsearch of five
specialist wound care journals, twelve conference
proceedings and systematic reviews held on the
NHS CRD Database of Abstracts of Reviews of
Effectiveness (DARE). The bibliographies of all
retrieved and relevant publications were searched
for further studies. Companies with an interest in
wound care products were approached for un-
reported trials. An advisory panel of experts in
wound management, established to comment 
on the review as it progressed, were also asked to
identify any additional trials (appendix 4). Rele-
vant economic studies were identified by adding
economic-related search terms to those used in the
search for clinical trials. Authors of trials published
after 1985 were contacted and asked to provide
details of any trial-based economic evaluations.

Study selection and 
data extraction
Retrieved studies were assessed by a single reviewer
for relevance to this review, and decisions on final
inclusion were checked by a second reviewer;
disagreements were resolved through discussion.
Trials, irrespective of date, language and publi-
cation status, were included if they were human-
based RCTs, which evaluated the efficacy of a
recognised debriding agent in relation to wound
healing and had an outcome measure that was
considered an objective measure of healing. 
Where study details were lacking the authors 
were invited to provide further information. 

Many treatments commonly used in wound
management may have a debriding function; 
only a few, however, are specifically used for this
purpose. An expert panel was consulted to identify
those treatments that they believed were primarily
used for debridement. The panel identified 

the following interventions as debriding agents:
dextranomer polysaccharide, cadexomer iodine
polysaccharide, hydrogels, various enzymatic
agents, adhesive zinc oxide tape, surgery and 
larval therapy. Other interventions such as hydro-
colloid dressings and antibiotics/antiseptics were
not considered by the panel to be debriding agents
as debridement may occur only as a secondary
function following their application rather than
being the primary reason for their use. 

Data from included trials were extracted by a 
single reviewer into data extraction tables and then
checked independently by a second reviewer.

Data synthesis

For each trial an odds ratio (OR) and/or effect 
size (ES) was calculated for all objective outcomes.
Where possible the analysis was performed on an
intention-to-treat (ITT) basis and 95% confidence
intervals (CIs) were included when sufficient detail
to allow their calculation was provided. The results
from each study were plotted onto graphs, and
individual study details are presented in structured
tables containing information relevant to study
validity. Heterogeneity between studies indicated
that pooling of results would be inappropriate.
Studies varied in duration of follow-up, nature of
the comparator treatment, wound types, setting
and baseline comparability of patient groups.

Assessment of outcome measures

A single standard outcome measure for wound
healing does not exist. Both objective and subjec-
tive measures are widely used by researchers but
little effort has been made to determine the 
validity of these measurements.

Most subjective outcomes, such as estimates of
oedema, erythema, granulation, pus and debris, 
are unlikely to be measured consistently between
wounds. Unless assessment is blinded to treatment
allocation, subjective outcomes are likely to result
in significant biases. For example, in one trial
cadexomer iodine was judged by visual assessment
to be more effective than dextranomer, but a later

Chapter 2
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assessment of quantitative planimetric results
indicated that there was no difference between the
two treatments.13 This appears to be a characteristic
feature of research in this area; subjective measure-
ments almost invariably overestimate the relative
effectiveness of the experimental treatment com-
pared with objective measures in the same trial.

Objective measures of debridement are usually
based on wound area. Planimetry, often aided by
computer assessment, is the most frequently used
tool for calculating wound area, though other
methods, such as the measurement of wound
diameter or the weight of a celluloid tracing drawn
around the area of the wound, are also used.

Measurements of wound volume are infrequently
reported in the literature. These methods are often
cumbersome and their accuracy has not been suffi-
ciently demonstrated.14 Computerised image ana-
lysis may in the future, as the equipment becomes
more affordable and portable, prove to be a useful
technique for the assessment of wound volume.15

However, even though objective measures reduce
or eliminate subjective biases and reduce random
measurement errors, they have certain inherent
biases if the patients being compared have wounds
with different baseline size.

A change in wound area is often expressed as the
percentage change, which unlike the absolute
change in area, takes into account the initial size 
of the wound. For two wounds healing at the same
linear rate (as measured by diameter reduction),
percentage area calculations will show a larger
change for a small wound than a big wound. The
converse is true when the absolute change in area 
is measured, as for any unit reduction in wound
radius a bigger area reduction will occur for a large
wound. This has important consequences for the
validity of trial results, where there is poor com-
parability in initial wound size at baseline between
the treatment groups. This is illustrated in Table 2.

In large trials, random allocation should ensure
that the mean wound size and variance in each
group are similar. In a small trial, random allo-
cation is unlikely to result in an even distribution 
of wound sizes. This problem will persist in small
trials, even when the average wound size appears 
to be comparable between groups, because the
distribution of wound sizes about the mean is likely
to differ. This is illustrated in Table 3.

In a trial where there is poor comparability
between groups for wound size at baseline, and the

outcome is based on the change in area, the result
can only be considered valid if it is obtained either
against the anticipated direction of the bias for
wound size, or where percentage area change and
absolute area change are in the same direction. If
baseline data are not given then it is not possible to
determine the direction of bias and the validity of
the result cannot be assessed.

The change in area of a wound also assumes a
linear rate of healing or at least a predictable rate.
However, this may not always be the case, with some
wounds enlarging prior to healing while others
initially decrease rapidly in size before experi-
encing a slower rate of healing. For this reason
complete healing is seen as the most valuable
outcome in studies of wound healing. Unfortun-
ately, to follow all wounds to complete healing can
require an extended period of follow-up that is not
ideal for most studies, where financial resources
and time are limited. For this reason many studies

TABLE 2  Percentage and absolute measures of wound healing
can give different results for relative effectiveness

Group A Group B

Baseline mean area (cm2) 50 60

Follow-up mean area (cm2) 35 43

Mean of % reduction in area 30 28

Mean absolute reduction in 
area (cm2) 15 17

Using % change, wounds in group A appear to have healed
more rapidly than those in group B. The converse is true when
the outcome is expressed as absolute change in wound area

TABLE 3  Groups with similar means may have different
distributions 

Group C Group D

Wound size at baseline (cm2) 10, 10, 30, 30 4, 4, 4, 70

Mean area (cm2) 20 20.5

Standard deviation (SD) 11.5 33

Groups C and D have approximately the same mean 
area. If both groups of wounds heal at the same rate (the
treatments are equally effective) it could be expected that the
three small wounds in group D will heal before those in group
C.Therefore measuring outcome based on the number of
wounds healed within a certain time period will be biased.
Similarly, the percentage change in area will appear greater 
in group D, while the absolute change in area will appear
greater in group C
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in the literature report changes in wound size
rather than complete healing.

Despite the potential for the objective outcomes
discussed to be biased by differences in wound 

size at baseline or by the variability of healing 
rate between wounds, they remain the most 
reliable assessment of wound healing as they
reduce the bias of the assessor, which cannot 
be estimated. 
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Atotal of 47 RCTs met the review inclusion
criteria. Twelve studies (26%) had a shared

data set with another publication, and of these: 
two contained interim results later published 
in full,16,17 three were reproduced as papers
presented at international conferences,18–20 one 
was presented at an international conference 
and later published as a drug company bulletin,21

six studies were repeat publications of results
previously published in other journals,22–27 two 
of which22,23 were identical to a previously
published paper,28 except for a change in the 
first author. Where duplication occurred and
sufficient detail could not be extracted from a
single publication, the studies were pooled and
incorporated to represent a single trial entry. 
In total, 35 individual trials from the 47 
relevant publications were identified 
for inclusion.

The majority of trials had methodological
weaknesses (appendix 5, Table 4 ). Fewer than 
10% of studies reported an a priori estimate 
of the number of participants required to have
sufficient power to detect a clinically important
effect as statistically significant. It was rare 
for a trial to have more than 50 patients in 
each arm, and typically fewer than 30 were
included. Twenty-six per cent reported that 
the outcome had been assessed by someone 
blind to treatment allocation. Appropriate 
patient characteristics were recorded by 
treatment group in 90% of studies, but ulcer 
size at baseline was reported in only 62%.
Withdrawals occurred in most trials and were
recorded by group and cause in 72% of trials 
where it was appropriate, but less than one 
fifth performed an ITT analysis. Seventy-four 
per cent of trials clearly stated the inclusion 
criteria for patients to the trial, but information
that indicated whether or not that participants 
had been truly randomised to alternative
treatments was given in only 37%.

Figures 1–7 show the OR and/or ES calculated 
from the results for each of the included studies.
Where possible, ITT analysis has been used; 
where such analysis was inappropriate the 
sample size used in the calculation is given 
in parentheses. 

Debriding agents versus 
traditional or control therapy 
Twenty-eight trials compared a recognised
debriding agent with a traditional or control
therapy. The definition and nature of traditional
therapy varied widely between trials. In many trials,
a single traditional treatment was not used in the
comparative group, in extreme cases a different
treatment regimen was used for each patient 
in the control group. The absence of a single
standard comparator makes interpretation 
of the results across studies difficult.

Dextranomer polysaccharide versus
traditional or control treatment 
Nine RCTs met the inclusion criteria (Figure 1;
appendix 6, Table 5). Four trials showed a
statistically significant result, three of which
favoured treatment with dextranomer poly-
saccharide,29–31 and one which favoured 
treatment with calcium alginate dressings.32

In an additional trial, the author’s own statis-
tical analysis indicated a significant improve-
ment for those wounds treated with a collagen 
sponge dressing when compared with
dextranomer.33 However, insufficient data 
were available to test the analysis further. 
The remaining four trials had statistically
insignificant results.34–37

Trials of dextranomer polysaccharide versus
traditional or control treatment can be grouped
into categories which are defined by the nature 
of the comparative therapy.

Dextranomer polysaccharide versus Eusol
Two small studies compared dextranomer poly-
saccharide with Eusol; both were unable to detect 
a statistical difference between the treatments.35,36

The study by Nasar and Morley36 was confounded
by the switching of treatment for three wounds 
that were considered to be healing slowly from 
the Eusol group to the dextranomer group. 
These patients were excluded from the analysis
because of the bias that was hence introduced. 
In this same study, the cost of materials for 
average treatment time was calculated, and 
showed that Eusol was 1.6 times more costly 
than dextranomer.

Chapter 3

Results
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Dextranomer polysaccharide versus saline soaks 
Saline soaks were evaluated against dextranomer
polysaccharide in two trials, which were both
conducted over a 2-week period.31,34

The trial by Eriksson and co-workers34 found no
statistically significant difference between the
treatments for the percentage of ulcers healed by
50% or 25%. The trial by Sawyer and co-workers,31

however, found a statistically significant effect in
favour of dextranomer beads for the healing of
venous leg ulcers. Despite the absence of baseline
data in this latter trial it is unlikely that such a 
large difference in healing rates between the two
treatments could be explained merely in terms of
poor group matching at baseline. 

Dextranomer polysaccharide versus other
traditional or control therapies
One study found that dextranomer poly-
saccharide beads were significantly more 
effective than povidone-iodine for the treat-
ment of venous leg ulcers.29 However, high 
dropout rates were reported, which could 
have introduced a bias. Dextranomer poly-
saccharide beads have also been found to be 
more effective when compared with antiseptic/
antibiotic treatments.30 This is in contrast to 
a small study comparing dextranomer poly-
saccharide beads with an air dried combination 
of sugar and egg white, which did not find a
statistically significant difference between the 
two treatments.37

Dextranomer polysaccharide paste was out-
performed by calcium alginate dressings for 
the healing of pressure sores over an 8-week
period.32 These results were statistically signifi-
cant despite a bias that favoured the smaller 
sores in the dextranomer polysaccharide 
group.

Insufficient data were provided to determine 
the CIs required to test statistical significance 
in a study that compared dextranomer beads 
with a collagen sponge dressing.33 However, the
author’s own analysis suggested a statistically
significant reduction in healing time occurred 
with the collagen sponge dressings.

Cadexomer iodine polysaccharide versus
traditional or control treatment 
Nine RCTs compared cadexomer iodine
polysaccharide with a traditional or control 
therapy (Figure 2 ; appendix 6, Table 6 ). Three 
trials (five papers) had a statistically significant
result favouring treatment with cadexomer 

iodine polysaccharide when compared with
hydrogen peroxide and zinc paste,38 hydrogen
peroxide or potassium permanganate,22,23,28

and mechanical debridement by wet-to-dry
dressings.39 However, high withdrawal rates22,23,28

and inappropriate movement of some patients
between groups during the trial39 may have
introduced confounding factors, which 
would have implications for the validity 
of these results.

In two trials the authors own statistical analysis
indicated that cadexomer iodine resulted in 
a significant reduction in wound size when
compared to traditional dressing regimes.40,41

However, in both studies the papers provided
insufficient information for CIs to be calcu-
lated which prevented further analysis in 
this review.

The remaining trials comparing a traditional
treatment with cadexomer iodine polysaccharide
were unable to detect a statistically significant 
effect in favour of either treatment.42–45 This 
may have been a consequence of small sample 
size or a reflection of the diversity of traditional
therapies evaluated in a single trial. In one trial, 
12 of the 13 patients in the traditional group 
were treated with a variant on the basic 
standard therapy.41

Hydrogels versus traditional or 
control treatment 
Four trials were included that compared a 
hydrogel with a traditional or control treatment
(Figure 3; appendix 6, Table 7 ).46–49 Only one of
these trials showed a statistically significant differ-
ence between treatments. In this comparison a
hydrogel dressing showed a small improvement 
in the number of wounds healed when compared 
with a hydrocolloid dressing.46

Enzyme treatments versus traditional or 
control treatment 
Only one of the five trials included in the review
showed a statistically significant difference be-
tween an enzymatic debriding agent (collagenase) 
and a control treatment (Figure 4; appendix 6, 
Table 8 ).50 However, the wounds in this trial 
actually increased in size and the predicted 
bias was in the direction of enzymatic treatment.
Despite the majority of trials showing a trend in
favour of enzyme treatment, statistical significance
could not be demonstrated. All the trials in this
category suffered from small sample size;9,37,51,52

only one of the included studies had more 
than 15 patients in each arm.52
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Adhesive zinc oxide tape versus 
traditional treatment
In a single trial an adhesive zinc oxide tape was
compared with a hydrocolloid dressing for the
treatment of necrotic diabetic foot ulcers (appen-
dix 6, Table 9 ).53 The adhesive zinc oxide tape was
more effective in eradicating or reducing necrotic
area than the hydrocolloid dressing (OR = 4.44;
95% CI: 1.34, 14.70). Treatment was discontinued
in nine patients (four from the adhesive zinc oxide
tape group and five from the hydrocolloid dressing
group) due to a significant increase in necrotic
area (> 100%). Common adverse effects seen in 
both groups were maceration of skin edges, 
pain and oedema.

Comparisons between 
debriding agents
Nine trials were identified that directly compared
two debriding agents. Seven trials compared either
dextranomer polysaccharide or cadexomer iodine
polysaccharide with another debriding agent, one
trial compared two enzyme treatments, and a
further trial was a comparison between hydrogels.

Cadexomer iodine polysaccharide
versus other debriding agents
Three RCTs were included that compared
cadexomer iodine polysaccharide with another
debriding agent (Figure 5; appendix 6, Table 10 ).
Dextranomer polysaccharide13,54 was the com-
parator in two trials and a hydrogel was used 
in the third trial.55 None of the trials showed a
statistically significant effect, and in two the point
estimate of relative effectiveness was close to 
the line of no effect.13,55

Dextranomer polysaccharide versus
other debriding agents 
Four RCTs were included that compared dextra-
nomer polysaccharide with another debriding
agent (Figure 6; appendix 6, Table 11 ). Two trials
were comparisons with enzyme formulations
(collagenase or streptokinase/streptodornase), 
and two were comparisons with a hydrogel.

Both hydrogel trials attempted to record
debridement directly by employing an outcome
measure based on wound cleansing (the reduction
in area of necrotic tissue covering the wound
bed).56,57 The study by Colin and co-workers56

failed to find a statistically significant effect for
100% cleansing. However, the smaller study by
Thomas and Fear57 found a large statistically sig-
nificant effect in favour of the hydrogel. Although

the treatments used in both studies appear to 
have been similar, it is likely that the formulation 
of Intrasite used by Colin was a modification of 
that employed by Thomas and Fear. Interestingly,
in the latter study, treatment was continued beyond
the 14-day follow-up period in a selected group of
patients. After 28 days, a further four wounds were
fully cleansed in the dextranomer polysaccharide
group, compared with no additional successes in
the hydrogel group. This may suggest that over a
longer period the results in this trial would have
reflected those reported by Colin and co-workers.

A non-significant benefit was found in favour 
of dextranomer polysaccharide when compared
with the enzyme collagenase, this benefit was
recorded against the direction of wound size 
bias.37 In the only other trial to compare dextra-
nomer polysaccharide with an enzyme preparation
(streptokinase/streptodornase), no difference
between the treatments was found.58

Hydrogel versus hydrogel
Only one study made a direct comparison be-
tween two hydrogels (Intrasite Gel and Granugel) 
(Figure 7; appendix 6, Table 12 ).59 This trial found 
no statistically significant difference between the
groups after 21 days treatment. The total cost for
treatment per person from baseline to final assess-
ment was calculated to be £43.25 for Granugel 
and £40.25 for Intrasite, while the average cost 
per 10 cm2 reduction in area was £8.59 and £13.38,
respectively. The data appear to indicate that treat-
ment with Granugel may be more cost-effective
than with Intrasite. However, this is misleading as
the analysis is based on absolute changes in ulcer
size. The Granugel group had larger ulcers at
baseline, suggesting that this group was more likely
to experience larger changes in absolute ulcer area.

Enzyme versus enzyme 
Only one RCT directly compared two enzymatic
agents (Figure 8; appendix 6, Table 13 ).60 No
statistically significant difference was found
between wounds treated with streptokinase/
streptodornase and those treated with trypsin.

Cost-effectiveness

Cost-effectiveness has not been thoroughly assessed
in studies of debriding agents. The unit cost for each
treatment is stated in some studies, and a few con-
tain further details on other important variables,
such as nursing time or number of dressing changes.
However, no study provides sufficient detail for a
reliable cost-effectiveness analysis to be constructed.
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Goode et al, 197935

Comparison: Traditional vs. Dextranomer
Mean baseline area (cm2): Not stated Not stated
Sample size (N): 10 10
No. of wounds healed without 
secondary closure (n/N): 1/10 (10%) 1/10 (10%) 1.00 (0.05, 18.32)

Traditional therapy: Eusol
Wound type: Surgical wounds (bowel or appendicectomy)
Follow-up time: Until healed or ready for secondary suture

Nasar and Morley, 198236

Comparison: Traditional vs. Dextranomer
Mean baseline area (cm2): Not stated Not stated
Sample size (N): 9 9
No. of wounds reduced by > 25%,
clean and granulating (n/N): 5/9 (56%) 6/9 (67%) 1.6 (0.24, 10.81)

Traditional therapy: Eusol 
Wound type: Pressure sores
Follow-up time: Until wound was clean and granulating

Sawyer et al, 197931

Comparison: Traditional vs. Dextranomer
Mean baseline area (cm2): Not stated Not stated
Sample size (N): 31 35
No. of wounds healed (n/N): 3/19 (16%) 15/18 (83%) 26.70 (4.639, 153.29)

Traditional therapy: Saline soaks, or mechanical debridement where indicated
Wound type: Venous leg ulcers
Follow-up time: 3 weeks

Eriksson et al, 198434

Comparison: Traditional vs. Dextranomer
Mean baseline area (cm2): Not stated Not stated
Sample size (N): 27 26
No. of wounds reduced by > 50% (n/N): 6/27 (19%) 2/26 (8%) 0.29 (0.05, 1.60)
No. of wounds reduced by 25% or 
more (n/N): 21/27 (78%) 24/26 (92%) 3.43 (0.62, 18.85)

Traditional therapy: Saline soaks
Wound type: Venous leg ulcers
Follow-up time: 2 weeks

Groenewald, 198029

Comparison: Traditional vs. Dextranomer
Baseline area (cm2): < 6 cm2: 7 ulcers 7 ulcers

6–12 cm2: 21 ulcers 20 ulcers
> 12 cm2: 22 ulcers 23 ulcers

Sample size (N): 50 50
No. of wounds healed (n/N): 2/50 (4%) 11/50 (22%) 6.77 (1.42, 32.38)
No. of wounds reduced by 
50–100% (n/N): 7/50 (14%) 24/50 (48%) 5.67 (2.14, 15.00)

Traditional therapy: Povidone-iodine, zinc oxide, and gauze
Wound type: Venous leg ulcers
Follow-up time: 3 weeks

FIGURE 1  Dextranomer polysaccharide compared with traditional or control treatments. Study results are presented as OR and/or 
ES enclosed by their 95% CI. An arrow by a trial indicates that the results were biased by poor comparability between groups for wound
size at baseline; the direction of the arrow suggests which intervention was favoured by this bias. Convergent arrows suggest that the
groups were reasonably comparable for wound size, while divergent arrows indicate that the bias could not be determined from the 
data presented
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Sayag et al, 199632

Comparison: Traditional vs. Dextranomer
Mean baseline area (cm2): 20.1 (SD 12.9) 16.1 (SD 12.5)
Sample size (N): 47 45
No. of wounds reduced by 
40–100% (n/N): 35/47 (74%) 19/45 (42%) 0.25 (0.10, 0.61)
No. of wounds reduced by 
> 75% (n/N): 15/47 (32%) 6/45 (13%) 0.33 (0.11, 0.94)

Traditional therapy: Calcium alginate dressing 
Wound type: Pressure sores
Follow-up time: Until the wound reached 40% of its original size or on completion 

of 8 weeks’ treatment

Garcia et al, 198430

Comparison: Traditional vs. Dextranomer
Mean baseline area (cm2): Not stated Not stated
Sample size (N): 22 22
Mean % reduction in wound area: 85.2 93.1 7.9 (2.27, 15.53)

(SD 10.8; n = 22) (SD 7.4; n = 22)
Mean % reduction in wound 
circumference: 70.1 80.0 9.9 (–2.70, 22.50)

(SD 20.8; n = 22) (SD 20.6; n = 22)

Traditional therapy: Potassium permanganate and hypertonic saline or antibiotic ointments 
Wound type: Secondary perimalleolar ulcers
Follow-up time: 3 weeks

Parish and Collins, 197937

Comparison: Control vs. Dextranomer
Mean baseline area (cm2): 5.76 20.25
Sample size (N): 9 14
No. of wounds healed (n/N): 0/9 (0%) 6/14 (43%) 14.53 (0.71, 298.23)

Traditional therapy: Sugar and egg white 
Wound type: Pressure sores
Follow-up time: 4 weeks

Palmieri, 199233

Comparison: Traditional vs. Dextranomer
Mean baseline area (cm2): Not stated Not stated
Sample size (N): 24 24
Mean no. of days to healing for 
leg ulcers: 36 (n = 6) 60 (n = 6) –24
Mean no. of days to healing for 
pressure sores: 20 (n = 6) 47 (n = 6) –27

Traditional therapy: Collagen sponge 
Wound type: Leg ulcers and pressure sores
Follow-up time: Until all wounds had healed

FIGURE 1 contd  Dextranomer polysaccharide compared with traditional or control treatments. Study results are presented as OR and/or
ES enclosed by their 95% CI. An arrow by a trial indicates that the results were biased by poor comparability between groups for wound size
at baseline; the direction of the arrow suggests which intervention was favoured by this bias. Convergent arrows suggest that the groups were
reasonably comparable for wound size, while divergent arrows indicate that the bias could not be determined from the data presented
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Apelqvist and Ragnarson-Tennvall, 199642

Comparison: Traditional vs. Cadexomer iodine
Mean baseline area (cm2): Not stated Not stated
Sample size (N): 19 22
No. of wounds healed (n/N): 2/19 (11%) 5/22 (23%) 2.5 (0.42, 14.72)

Traditional therapy: Gentamicin or streptokinase/streptodornase; dry saline
Wound type: Diabetic foot ulcers
Follow-up time: 12 weeks

Laudanska and Gustavson, 198838

Comparison: Traditional vs. Cadexomer iodine
Mean baseline area (cm2): 35.2 (SE 8.1) 27.5 (SE 7.0)
Sample size (N): 30 30
No. of wounds healed (n/N): 7/30 (23%) 16/30 (53%) 3.76 (1.24, 11.39)
Mean % reduction in wound area: 54 (n = 30) 71 (n = 30) 17

Traditional therapy: Hydrogen peroxide and zinc paste; or saline dressings, potassium 
permanganate and gentian violet 

Wound type: Chronic venous leg ulcers
Follow-up time: 6 weeks

Ormiston et al, 198544

Comparison: Traditional vs. Cadexomer iodine
Mean baseline area (cm2): 10.2 (SD 8.7) 12.1 (SD 13.9)
Sample size (N): 30 31
No. of wounds healed (n/N) 7/30 (23%) 12/31 (39%) 2.08 (0.68, 6.32)
Mean % reduction in wound area: 61 (n = 30) 83 (n = 30) 22
Mean absolute reduction in wound 
area per week: 0.46 0.89 0.43

(SEM 0.1; n = 30) (SEM 0.1; n = 30) 

Traditional therapy: Gentian violet, Polyfax® ointment and a Melolin® pad
Wound type: Chronic venous leg ulcers
Follow-up time: 12 weeks

Steele et al, 198645

Comparison: Traditional vs. Cadexomer iodine
Mean baseline area (cm2): 17.59 (SE 3.97) 12.64 (SE 2.91)
Sample size (N): 30 30
No. of wounds healed (n/N): 1/30 (3%) 3/30 (10%) 3.22 (0.32, 32.91)
Mean % reduction in wound area: 18 (n = 29) 22 (n = 28) 4

Traditional therapy: Antibiotics, antiseptics, hydrophilic agents, bland agents, steroids, dry dressings
Wound type: Venous leg ulcers
Follow-up time: 6 weeks

Harcup and Saul, 198640

Comparison: Traditional vs. Cadexomer iodine
Baseline area (cm2): 9.08 (SD 1.37) 7.74 (SD 1.04)
Sample size (N): 31 41
Mean absolute reduction in wound 
area (cm2): 0.9 (n = 31) 2.81 (n = 41) 1.91
Mean % reduction in wound area: 9.91 (n = 31) 36.30 (n = 41) 26.39

Traditional therapy: Support bandage, dry dressing and an antiseptic cleanser (i.e. Eusol)
Wound type: Chronic leg ulcers
Follow-up time: 4 weeks

Lindsay et al, 198641

Comparison: Traditional vs. Cadexomer iodine
Mean baseline area (cm2): Not stated Not stated
Sample size (N): 28 patients entered the trial; data available for only 25
Mean % reduction in wound area: 4.2 (n = 13) 33.6 (n = 12) 29.4

Traditional therapy: Non-adherent dressings and a support bandage or one of several 
alternative treatments 

Wound type: Chronic venous leg ulcers
Follow-up time: 4 weeks

Polyfax®, Dominion;
Melonin®, Smith & Nephew Healthcare Ltd

FIGURE 2  Cadexomer iodine polysaccharide compared with traditional or control treatments
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Moberg et al, 198343

Comparison: Traditional vs. Cadexomer iodine
Mean baseline area (cm2): 12.4 (SEM 4.3) 9.6 (SEM 1.8)
Sample size (N): 19 19
Mean absolute reduction in wound 
area (cm2): 2.5 2.9 0.4 (–3.05, 3.85)

(SEM 1.1; n = 18) (SEM 1.3; n = 16)
Mean % reduction in wound area: 9.6 30.9 21 (–5.83, 48.43)

(SD 31; n = 18) (SD 46; n = 16)

Traditional therapy: Saline dressings, enzymatic agents, non-adhesive dressings 
Wound type: Pressure sores
Follow-up time: 3 weeks

Skog et al, 1983;23 Hillström, 1988;22 Troëng et al, 198328

Comparison: Control vs. Cadexomer iodine
Mean baseline area (cm2): 34.0 (SEM 5.7) 20.1 (SEM 4.4)
Sample size (N): 45 50
Mean % change in wound area: +5 –34 39 (8.16, 69.84)

(SEM 15; n = 36) (SEM 5; n = 38)

Traditional therapy: Dilute hydrogen peroxide or potassium permanganate and 
a non-adherent dressing 

Wound type: Chronic venous leg ulcers
Follow-up time: 6 weeks

Holloway et al, 198939

Comparison: Traditional vs. Cadexomer iodine
Mean baseline area (cm2): 11.2 20.1
Median baseline area (cm2): 9.75 (range, 3–37) 10.7 (range, 0.6–136.0)
Sample size (N): 37 38 
Mean absolute reduction in wound area 
per week (cm2): 0.41 0.95 0.54 (0.19, 0.90)

(SEM 0.13; n = 27) (SEM 0.12; n = 27)
Mean reduction in wound area per week 
vs. baseline circumference (cm2/wk/cm2): 0.03 0.04 0.01 (–0.02, 0.04)

(SEM 0.01; n = 27) (SEM 0.01; n = 27)

Traditional therapy: Wet-to-dry dressings and saline-soaked gauze 
Wound type: Venous leg ulcers
Follow-up time: 24 weeks

FIGURE 2 contd  Cadexomer iodine polysaccharide compared with traditional or control treatments
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Darkovich et al, 199046

Comparison: Traditional vs. Hydrogel (Biofilm®)
Mean baseline area (cm2): 9.2 (range, 0.4–64) 11.0 (range, 0.2–100)
Sample size: 63 60
No. of wounds healed (n/N): 15/63 (24%) 26/60 (43%) 2.45 (1.13, 5.30)
Mean % reduction in wound area: 40 68 28
Mean absolute reduction in wound 
area (cm2): 3.7 (n = 63) 7.5 (n = 60) 3.8

Traditional therapy: DuoDerm®

Wound type: Pressure sores
Follow-up time: 60 days

Brown-Etris et al, 199647

Comparison: Traditional vs. Hydrogel (Transorbent®)
Mean baseline area (cm2): Not stated Not stated
Sample size: 63 77
No. of wounds healed (n/N)37/63 (59%) 39/77 (51%) 0.72 (0.37, 1.41)
Mean absolute reduction in wound area:

stage II sores (2–30 cm2): 2.3 (n = 12) 3.6 (n = 12) 1.3

stage III sores (2–30 cm2): 5.2 (n = 36) 6.3 (n = 42) 1.1

stage III sores (31–80 cm2): 4.3 (n = 2) 24.5 (n = 3) 20.2

Traditional therapy: DuoDerm
Wound type: Pressure sores
Follow-up time: 10 weeks

Lum et al, 199648

Comparison: Traditional vs. Hydrogel (Intrasite)
Mean baseline area (cm2): 18.6 36.3 

(range, 1.0–72.5) (range, 1.5–160)
Sample size (patients): 3 5
Mean absolute change reduction in 
wound area (cm2): +1.9 (n = 3) –20.4 (n = 5) 22.3
Mean % reduction in wound area: +10 (n = 3) –56 (n = 5) 66

Traditional therapy: Saline alone or with eusol where the wound was infected
Wound type: Pressure sores
Follow-up time: 8 weeks

Mulder et al, 199349

Comparison: Control vs. Hydrogel (Clearsite®)
Mean baseline area (cm2): Not stated Not stated
Sample size (N): 21 20
Mean % reduction in wound area 
per week (cm2): 5.1 8 2.9 (–6.45, 12.25)

(SD 14.8; n = 21) (SD 14.8; n = 20)
Median % reduction in wound area 
per week (cm2): 7.0 (n = 21) 5.6 (n = 20) –1.4

Control treatment: Saline soaks
Wound type: Pressure sores
Follow-up time: 8 weeks

Comparison: Traditional vs. Hydrogel (Clearsite)
Mean baseline area (cm2): Not stated Not stated
Sample size (N): 20 20
Mean % reduction in wound area 
per week (cm2) 3.3 8 4.7 (–11.55, 20.95)

(SD 32.7; n = 20) (SD 14.8; n = 20) 
Median % reduction in wound area 
per week (cm2) 7.4 (n = 20) 5.6 (n = 20) –1.8

Traditional therapy: DuoDerm
Wound type: Pressure sores
Follow-up time: 8 weeks

Biofilm®, Braun Biotrol;
Transorbent®, Braun Medical;
Duoderm®, UK equivalent Granuflex, ConvaTec Ltd;
Clearsite®, New Dimensions in Medicine

FIGURE 3  Hydrogels compared with traditional or control treatments
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Westerhof et al, 198752

Comparison: Control vs. Enzyme (Elase®)
Mean baseline area (cm2): 20.2 (range, 2–48) 25.7 (range, 2–273)
Sample size (N): 17 16
No. of wounds sucessfully grafted 
or healed (n/N): 6/17 (35%) 11/16 (69%) 4.03 (0.94, 17.23)

Mean baseline area (cm2): 22.3 (range, 3–48) 14.9 (range, 2–48)
Sample size (N): 8 6
No. of complex wounds successfully 
grafted or healed (n/N): 3/8 (38%) 3/6 (50%) 1.67 (0.20, 14.27)

Mean baseline area (cm2): 18.1 (range, 2–40) 36.4 (range, 3–273)
Sample size (N): 9 10
No. of venous ulcers successfully 
grafted or healed (n/N): 3/9 (33%) 8/10 (80%) 8.00 (1.00, 64.00)

Control: Placebo (freeze-dried powder, no active ingredients)
Wound type: Leg ulcers 
Follow-up time: Until ulcers ready for grafting

Lee and Ambrus, 197550

Comparison: Control vs. Enzyme (Santyl®)
Mean baseline volume (cm3): 1.25 (SD 1.62) 15.44 (SD 19.92)
Sample size (N): 11 17
Mean % increase in wound volume: 13.14 78.79 65.65 (1.72, 129.58)

(SD 49.8; n = 11) (SD 94.6; n = 17)

Control therapy: Placebo (heat-inactivated enzyme)
Wound type: Pressure sores
Follow-up time: 4 weeks

Gordon, 197551

Comparison: Control vs. Enzyme (Chymacort®)
Mean baseline area (cm2): 14.5 (SD 22.13) 15.82 (SD 19.67)
Sample size (N): 9 10
No. of wounds healed (n/N): 0/9 (0%) 2/10 (20%) 5.59 (0.23, 133.71)
Mean absolute reduction in ulcer 
area (cm2): 6.1 10.5 4.40 (–9.92, 18.72)

(SD 13.2; n = 8) (SD 15.0; n = 10)
Mean % change in wound size +47 –71.8 118.80 (–50.20, 287.50)

(SD 252.8; n = 8) (SD 22.5; n = 10)

Control therapy: Hydrocortisone and neomycin palitate
Wound type: Leg ulcers 
Follow-up time: 6 weeks

Ågren and Strömberg, 19859

Comparison: Traditional vs. Enzyme (Varidase) 
Mean baseline area (cm2): 5.8 4.2 

(range, 1.2–26.0) (range, 1.2–18.2)
Sample size (N): 14 14
Median % change in wound area: –2.4 (n = 14) +18.7 (n = 11) –21.1

Traditional therapy: Zinc oxide dressing
Wound type: Pressure sores
Follow-up time: 8 weeks

Parish and Collins, 197937

Comparison: Traditional vs. Enzyme (Santyl) 
Mean baseline area (cm2): 5.76 10.24
Sample size (n/N): 9 11
No. of wounds healed (n/N): 0/9 (0%) 1/11 (9%) 2.71 (0.098, 75.05)

Traditional therapy: Sugar and egg white
Wound type: Pressure sores
Follow-up time: 4 weeks

Elase®, manufacturer unknown;
Santyl®, Knoll Pharmaceutical Co;
Chymacort®, Armour Pharmaceutical Company Ltd

FIGURE 4  Enzymatic agents compared with traditional or control treatments
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Tarvainen, 198854

Comparison: Dextranomer vs. Cadexomer iodine
Mean baseline area (cm2): Not stated Not stated
Sample size (N): 13 14
No. of wounds healed (n/N): 2/13 (15%) 7/14 (50%) 5.50 (0.88, 34.48)

Wound type: Leg ulcers
Follow-up: 8 weeks 

Moss et al, 198713

Comparison: Dextranomer vs. Cadexomer iodine
Mean baseline area (cm2): 25.5 (SD 29.5) 19.7 (SD 19.8)
Sample size (N): 21 21
Mean % reduction in wound area: 3 (CI: 4, –9; n = 21) 4 (CI: 5, –14; n = 21) 1 (–10.28, 12.28)

Wound type: Venous leg ulcers
Follow-up: 6 weeks 

Stewart and Leaper, 198755

Comparison: Hydrogel (Scherisorb®) vs. Cadexomer iodine
Median baseline area (cm2): 2.6 2.8 

(range, 0.4–74.4) (range, 0.2–50.5)
Sample size (N): 49 46
No. of wounds healed (n/N): 14/49 (29%) 14/46 (30%) 1.09 (0.45, 2.64)

Wound type: Leg ulcers of mixed aetiology
Follow-up: 10 weeks 

Scherisorb®, presently Intrasite Gel

FIGURE 5  Cadexomer iodine polysaccharide compared with other debriding agents
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Colin et al, 199656

Comparison: Hydrogel (Intrasite) vs. Dextranomer
Baseline area: 4 cm2: 15 ulcers 18 ulcers

4–13 cm2: 25 ulcers 25 ulcers  
> 13 cm2: 27 ulcers 25 ulcers

Sample size (N): 67 68
No. of wounds 100% cleansed (n/N): 13/67 (19%) 14/68 (21%) 1.08 (0.46, 2.51)
No. of wounds 75–100% cleansed 
(n/N): 33/67 (49%) 29/68 (43%) 0.77 (0.39, 1.51)
Median % reduction in wound 
area: 35 7 –28

(range,–185–+91; (range, –340–+98;
n = 53) n = 43)

Median % reduction in non-viable 
tissue: 74 (range, –103–+100; 62 (range, –340–+100; –12

n = 53) n = 43)

Wound type: Pressure sores
Follow-up time: 3 weeks

Thomas and Fear, 199357

Comparison: Hydrogel (Intrasite) vs. Dextranomer
Mean baseline (cm2): 22.2 (SD 23.4) 15.6 (SD 16.2)
Sample size (N): 21 20 
No. of wounds fully cleansed (n/N): 8/20 (40%) 1/20 (5%) 0.08 (0.01, 0.71)

Wound type: Pressure sores
Follow-up time: 2 weeks

Parish and Collins, 197937

Comparison: Enzyme (Santyl) vs. Dextranomer
Mean baseline (cm2): 10.24 20.25
Sample size (N): 11 14 
No. of wounds healed (n/N): 1/11 (9%) 6/14 (43%) 7.50 (0.74, 75.72)

Wound type: Pressure sores
Follow-up time: 4 weeks

Hulkko et al, 198158

Comparison: Enzyme (Varidase) vs. Dextranomer
Mean baseline (mm): Not stated Not stated
Sample size (N): 13 18
Mean % reduction in wound diameter: 11.9 (n = 12) 14.5 (n = 15) 2.6
Mean absolute reduction in wound 
diameter (mm): 9.8 (n = 12) 9.3 (n = 15) 0.5

Wound type: Venous ulcers
Follow-up time: 2 weeks

FIGURE 6  Dextranomer polysaccharide compared with other debriding agents
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Gibson, 199559

Comparison: Hydrogel (Intrasite) vs. Hydrogel (Granugel)
Mean baseline area (cm2): 18.7 24.9
Sample size (N): 32 30
Mean % reduction in wound area 
after 21 days: 10 (n = 32) 14 (n = 30) 4
Mean % reduction in slough area 
after 21 days: 32 (n = 32) 37 (n = 30) 5
Median absolute reduction in 
wound area (cm2) after 7 days: 0.54 (n = 32) 0.74 (n = 30) 0.2
Median absolute reduction in slough 
area after 7 days (cm2): 1.12 (n = 32) 1.51 (n = 30) 0.4

Wound type: Leg ulcers
Follow-up time: 3 weeks

FIGURE 7  Comparison between hydrogels
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Hellgren, 198360

Comparison: Enzyme (Trypure®) vs. Enzyme (Varidase)
Mean baseline area (cm2): Not stated Not stated
Sample size (N): 19 21
No. of wounds fully cleansed (n/N): 5/19 (26%) 13/21 (62%) 3.58 (0.90, 14.16)
Mean % granulated area at 
14 days: 56 (n = 16) 60 (n = 21) 4

Wound type: Leg ulcers
Follow-up time: 3 weeks

Trypure®, Novo Laboratories

FIGURE 8  Comparison between enzyme treatments
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There are no RCTs comparing debridement
with no debridement. A limited number of

trials have employed an inert or placebo com-
parison, but the extent to which even secondary
dressings contribute to wound healing is unclear.
Given the multi-faceted way that topical debriding
agents are thought to work, the obvious study to
answer the question of whether debridement is 
a necessity for wound healing would be a com-
parative evaluation of surgical, or sharp
debridement with no debridement.

The majority of trials investigated debridement 
of either pressure sores or venous ulcers and for
these wounds the debriding agent generally showed
a benefit over traditional or control treatments.
However, without conclusive evidence that debride-
ment is an important procedure for wound healing,
it is not possible to determine whether the benefit
over traditional treatment is a true assessment of
effectiveness, or a consequence of harm induced 
by the traditional therapies.

Although evidence in the form of RCTs is lacking,
many clinicians believe that debridement facilitates
wound closure by removing necrotic tissue that acts
as a barrier to new tissue growth. This suggests that
if debridement really does aid wound closure then
the effectiveness of a debriding agent should be
measured by an outcome based on wound healing.
Even though the debriding agent is not necessarily
used throughout the entire healing process an
outcome measure based on healing remains valid
as long as both comparison groups follow a similar
schedule of nursing care after the debridement
period. In this way, any difference in healing rates
between groups can be attributed to the debriding
agent used. Some researchers however, have
attempted to estimate the effectiveness of these
agents by measuring the degree of debridement
expressed as the percentage area of wound covered
in necrotic material. This measurement may not 
be a reliable indication of treatment effect as the
extent of debridement does not appear to have
been scientifically validated as a surrogate or 
proxy measure of wound healing.

The results reported in many of the included
studies are biased by a lack of comparability
between the groups for wound size at baseline. 

The underlying bias is frequently in the direction
of the treatment effect, suggesting that the study
results should be viewed cautiously. A statistically
significant study result favouring one treatment
over another can only be considered valid if it is
obtained either: against the anticipated direction 
of the bias for wound size, or where percentage
area change and absolute area change are in the
same direction. When baseline data are not given
for wound size it is not possible to estimate the
degree of bias, and in the absence of other
indicators, validity of the trial result should 
be considered doubtful.

Analysis of studies where patients received a
traditional or control therapy in the comparison
arm indicates that the validity of the outcome
measure, according to baseline comparability, 
was doubtful in about 70% of the trials. In the
remaining 30%, where wound size bias was 
unlikely to have affected the outcome measure, 
the OR or ES was in the direction of the debriding
agent in over 88% of cases, though only two studies
obtained statistical significance. In other words
those studies with the most reliable results indicate
that treatment with a known debriding agent is
favourable to traditional or control therapy.

Analysis by intervention type suggests that both
dextranomer polysaccharide and cadexomer iodine
polysaccharide may improve wound healing when
compared with a traditional or control therapy.
However, evidence for the use of hydrogels or
enzymatic agents in preference to traditional or
control treatment is less convincing as, with the
exception of one trial,46 these debriding agents 
did not show a statistically significant improvement
in wound closure. The lack of evidence for the
effectiveness of enzymatic agents suggests that
careful consideration should be given to the
continued use of streptokinase/streptodornase,
given that its topical application is known to induce
the production of anti-streptokinase antibodies,
which could theoretically put patients at risk if
given streptokinase immediately following a
myocardial infarction.61

In drawing these conclusions on effectiveness 
it is necessary to bear in mind that many of the
traditional treatments employed as comparators 
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are no longer used in clinical practice, and some
may even have a detrimental effect on healing. This
implies that relative effectiveness, as recorded in
many of the trials, may be an over-estimate of what
we might expect to obtain in a similar trial today. 

Recently, there have been several non-systematic
narrative reviews in nursing-orientated publi-
cations, which have suggested that hydrogels 
are the non-mechanical debridement agent of
choice.2,62 In terms of scientific evidence, such 
a statement can only be supported by trials that
directly compare two or more debriding agents;
such trials, however, are relatively rare in the
literature and are generally of poor quality. Using
the criteria previously described, around 40% of
comparisons between debriding agents had a valid
result, but only one trial found a statistically signifi-
cant difference between treatments.57 The small
number of reliable trials and the diversity of com-
parisons implies that there is insufficient evidence
to promote the use of one debriding agent over
another on the basis of effectiveness alone.

In wound care research it is not uncommon 
for trials to be associated with funding from the
pharmaceutical industry. This may in part explain
the lack of direct comparisons between different,
commercially important debriding agents. A
pharmaceutical company is unlikely to be willing 
to compare its product with that of a competitor 
if the product has only shown marginal benefits
over traditional or control treatments.

A pooled estimate of effectiveness for each debrid-
ing agent has not been calculated; to do so would
be inappropriate considering the heterogeneous
nature of the studies and the potential biases due 
to differences in wound size at baseline. Pooling
would compound these biases and result in an over-
estimate of effectiveness, particularly considering
the likely influence of publication bias favouring
positive outcomes. If similar trials reported both
absolute and percentage reductions in ulcer size
then a pooled estimate could be calculated for each
of the outcomes, which would provide a reasonable
estimate of effectiveness. Unfortunately, this is rarely
the case and where sufficient details are provided
there are other differences between studies, such 
as wound type, follow-up time, the presence of 
other underlying conditions such as ischaemia, 
and the variability of traditional treatments within 
a single comparison group which make combining
results inappropriate.

A multiplicity of traditional therapies are frequently
employed in the same trial to act as a comparator

with a single debriding agent. Although it could 
be argued that this reflects typical clinical practice
it makes interpretation of the results very difficult.
It is likely that within such a varied group of
traditional treatments there will be considerable
variation in effectiveness. It is possible also that 
one of these treatments may be equally, if not 
more effective, than the debriding agent under
evaluation, but that its beneficial effect is masked
by the other less effective treatments within the
group. It is also possible that treatment care may
vary depending on the care givers familiarity with
each of the traditional treatments employed. 
This is less likely to be an issue in the application 
of a homogeneous debriding agent.

Different debriding agents may be more appro-
priate for different types of wound because the
mode of action employed by each agent to facili-
tate wound healing differs. For example, two
studies compared the same hydrogel with dextra-
nomer polysaccharide for the treatment of pres-
sure sores.56,57 Dextranomer polysaccharide is
thought to actively absorb water and necrotic
material from the wound bed, whereas the
hydrogel is believed to liquefy the wound and
maintain a moist environment that facilitates 
auto-debridement.57 Clearly these two agents 
work in very different ways and their effectiveness 
is likely to depend on the type of wound to which
they are applied. Dextranomer polysaccharide is
then recommended for the treatment of moist,
yellow sloughy wounds, while a hydrogel, although
a generalist agent, is recommended particularly 
for dry necrotic wounds.10 Comparisons between
debriding agents should then take into account 
the local nature of the wound under examination
when assessing effectiveness. 

The categories used in this review to group
debridement interventions could be misleading
because they may mask pharmaceutical develop-
ments. For example, the formulation of Intrasite
Gel has changed over time, and that used in a trial
in the late 1980s is unlikely to be the same as that
used in the early 1990s. The vehicle used for a
treatment may also vary. For example, dextranomer
polysaccharide can be applied as either beads or as
a paste with polyethylene glycol, and the nature of
this vehicle may have consequences for effective-
ness. Considering all dextranomer polysaccharide
trials together does not take into account these
potential differences. However, only by grouping
these interventions under broad categories can 
a general overview of effectiveness be gained, and
as the data are not statistically pooled erroneous
interpretations are avoided. In addition, both



Health Technology Assessment 1999; Vol. 3: No. 17 (Pt 1)

21

clinicians and patients alike are primarily
concerned with whether a treatment works 
rather than its mode of action. If the subtle
differences identified between products in the
laboratory do not translate into improved wound
healing rates in clinical practice, then there is 
little benefit in discussing differences in 
product formulation. 

Quality assessment indicates that most studies
included in the review have methodological flaws
that affect their validity. In general, the RCTs are
too small to ensure that wounds of different sizes
are equally allocated to both experimental groups.
This suggests that most trials will be subject to a
bias at baseline. Most trials had a short follow-up,
which mitigates against the outcome of the number
of wounds healed. Studies that employ such an
outcome measure should analyse the data using
‘survival analysis’, which takes into account both
whether and when a wound healed; in this way it is
a more efficient method for estimating the rate of
healing. Many of the studies also excluded sick,
debilitated or confused patients and those with
diseases that affect healing, such as diabetes and
rheumatoid arthritis. These are the very patients
whose wounds tend to be chronic and are there-
fore the most likely to be prescribed debriding
agents in practice. In general then, the patients
enrolled into a trial are a highly selected group 
and are unlikely to be representative of the those
encountered in clinical practice.

Subjective outcome measures such as degrees 
of oedema, erythema, granulation, pus and debris
are frequently recorded by authors, but are not
considered in this review. These outcomes are 
more susceptible to bias as the assessor may have 
an unconscious preference for one of the treat-
ments. Analysis of subjective outcomes nearly
always produced a statistically significant result 
in favour of the experimental treatment. Similarly,
other variables that are likely to influence treat-
ment choice such as pain, comfort and quality 
of life issues, are not addressed in this review
because the outcome measures employed had 

not been validated and were likely to result in
misleading information.

Larval (maggot) therapy has had a long history,
and is enjoying a resurgence of interest in the 
UK.4 However, evidence for effectiveness remains
restricted to case reports and anecdotal articles;
there is presently no research evidence to support
claims of effectiveness. Considering the high
profile of this intervention, clinical trials, partic-
ularly RCTs, are urgently required.

Publication bias appears to be present in debride-
ment studies with the majority of trials favouring
the debriding agent under evaluation. This may be
a reflection of commercial interests in many of the
included trials. Even if a debriding agent was effec-
tive, one would expect by chance to get occasional
results from studies that found in favour of the
alternative treatment, particularly because of the
small sample size of the RCTs, giving more
opportunity for chance variation. 

Future trials that assess wound healing need to 
be larger in terms of patient numbers than the
majority of those reviewed here. The design of
smaller trials could be improved by the use of
matched or stratified randomisation to ensure
comparability between treatment groups at
baseline: patients should be stratified based on
wound type and size at baseline and these group-
ings should then be randomised to treatment. If
patients have been matched for wound size and
type then matched pairs analysis should be used to
analyse the data. But even with this type of design
the trial still needs to be large enough to ensure
comparability for other features and confounding
factors, such as age or duration of the wound.

Planned and future studies would also benefit 
from the inclusion of a detailed cost-effectiveness
analysis. Several reports included in this review
detailed the costs incurred during the trial period,
but unfortunately none of the studies provided
sufficient detail for a reliable cost-effectiveness
analysis to be constructed. 
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There is some, if limited, evidence to suggest
that the use of a specific debriding agent is

beneficial for wound healing when compared 
with certain traditional or control treatments. 
In contrast, there is little or no evidence to suggest
that one debriding agent is more effective than 
any other.

Implications for policy

As the benefits shown over traditional or control
treatments are at best marginal, the choice of
which debriding process to adopt should perhaps
be based on the relative cost of the treatments,
unless clinical experience suggests otherwise.
There is little reliable research evidence to 
suggest that the more expensive agents should 
be used in preference to some of the less costly
ones. However, this decision should not be based
on the net cost of each treatment as this does not
take into account important variables, such as the
number of dressing changes required, coverage 
of the wound area, or nursing time. The financial
cost of a treatment can only be determined from
studies designed specifically to address this issue
and this should be seen as a priority for 
future research.

Recommendations for research

Much of the research into wound debridement 
is of poor quality and direct comparisons are few.
In those trials reviewed, sample sizes were rarely
sufficient to detect clinically important effects, 
and poor baseline comparability frequently
confounded outcome measures. Several important
messages can be identified for future studies.

• Recruitment numbers should be based on an 
a priori sample size calculation, though this may
be complicated by the lack of trials on which to
base such a calculation.

• The proportion of wounds healed should be
used as an objective outcome measure. Where
healing rates are based on wound area both the
percentage and absolute change in area should
be given.

• Experimental groups should be comparable 
at baseline. In small RCTs, randomisation alone
will not achieve comparability; in such situations
patients should be paired by baseline character-
istics and then the individuals of each pair ran-
domised to treatment. However, with particularly
small groups, pairing of patients is still unlikely
to ensure that all risk factors (known and un-
known) are distributed equally between the
groups, and hence, large sample size should 
still be the ultimate goal.

• Baseline data and intervention details should
always include a thorough description of 
how the patients were nursed and the use 
of concurrent treatments including 
secondary dressings.

• Comparisons between debriding agents are
required and should use agents that are
recommended for wounds of a similar nature. 

• Assessment should be blind to treatment.
• Survival rate analysis should be adopted for 

all studies that assess wound healing.
• All RCTs should be published.
• Detailed cost-effectiveness analyses should be

seen as a priority for future trials.
• RCTs of both surgical and larval debridement

have not been performed. The frequent use 
of surgical debridement and the increasing
interest in the larval therapy indicate that 
these trials are needed.

Chapter 5

Conclusions
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MEDLINE has been searched for RCTs from
1966 to October 1997 using a mixture of free

text terms and MEDLINE search headings: 

Wound infection 
Pilonidal cyst 
Wounds and injuries 
Wound healing 
Leg ulcer 
Varicose ulcer 
Skin ulcer 
Decubitus 

The MEDLINE search strategy used is as follows: 

decubitus ulcer/ or foot ulcer/ 
leg ulcer/ or varicose ulcer/ 
pilonidal cyst/ 
skin ulcer/ 
diabetic foot/ 
((plantar or diabetic or heel or venous or stasis or
arterial) adj ulcer$).tw. 
((decubitus or foot or diabetic or ischaemic or
pressure) adj ulcer$).tw. 
((pressure or bed) adj sore$).tw. 
((pilonidal adj cyst) or (pilonidal adj sinus) or
bedsore$).tw. 
((diabetic adj foot) or (cavity adj wound)).tw. 
((varicose or leg or skin) adj ulcer$).tw. 
(decubitus or (chronic adj wound$)).tw. 
((sinus adj wound$) or (cavity adj wound$)).tw. 

or/1-13 

debridement/ or biological dressings/ or
bandages/ 
occlusive dressings/ or clothing/ or wound
healing/ 
antibiotics/ or growth substances/ or platelet-
derived growth factor/ 
fibroblast growth factor/ or electrical stimulation
therapy.ti,ab,sh. 
lasers/ or nutrition/ or surgery/ or surgery,
plastic/ 
surgical flaps/ or skin transplantations/ or
homeopathy/ or homeopathic/ 
acupuncture therapy/ or acupuncture/ or
alternative medicine/ 
alternative medicine/ or massage/ or iloprost/ 
or alginates/ 

zinc/ or zinc oxide/ or ointments/ or 
anti-infective agents/ 
dermatologic agents/ or colloids/ or cushions/ 
or wheelchairs/ 
beds/ or wound dressings/ 
(debridement or dressing$ or compress$ 
or cream$ or (growth adj factor$)).tw. 
(pressure-relie$ or (recombinant adj protein$) 
or bandag$ or stocking$).tw. 
(antibiotic$ or (electric adj therapy) or laser$ or
nutrition$ or surg$).tw. 
(homeopath$ or acupunture or massage or
reflexology or ultrasound).tw. 
(iloprost or alginate$ or zinc or paste$ or
ointment$ or hydrocolloid$).tw. 
((compression adj therapy) or (compression adj
bandag$) or wrap$).tw. 
(bed$ or mattress$ or wheelchair$ or (wheel adj
chair) or cushion$).tw. 
((wound adj dressing$) or vitamin$ or bind$ or
gauze$ or heals or healing).tw. 
(diet or lotion$ or infect$ or reduc$ or (wound adj
healing)).tw. 
(treat$ or prevent$ or epidemiol$ or aetiol$ or
etiol$ or therap$ or prevalence or incidence).tw. 

or/15–35 
14 and 36 

random allocation/ or randomized controlled
trials/ 
controlled clinical trials/ or clinical trials phase I/
or clinical trials phase II/ 
clinical trials phase III/ or clinical trials phase IV/ or 
clinical trials overviews/ 
single-blind method/ or double-blind method/ 
publication bias/ or review/ or review, academic/ 
review tutorial/ or meta-analysis/ or systematic
review/ 
((random$ adj controlled adj trial$) or
(prospective adj random$)).tw. 
((random adj allocation) or random$ or (clinical
adj trial$) or control$).tw. 
((standard adj treatment) or compar$ or single-
blind$ or double-blind$).tw. 
(blind$ or placebo$ or systematic$ or (systematic
adj review)).tw. 
(randomized controlled trial or clinical trial).pt. or
comparative 
study.sh. 

Appendix 1
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or/38-48 
37 and 49 
limit 50 to human 

burns/ or wounds, gunshot/ or corneal ulcer/ or
exp dentistry/ 
peptic ulcer/ or duodenal ulcer/ or stomach
ulcer/ 

((peptic adj ulcer) or (duodenal adj ulcer) or
traum$).tw. 
((aortocaval adj fistula) or (arteriovenous adj
fistula)).tw. 
(bite adj wound$).tw. 

or/52–56 
51 not 57 
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Other databases that have been searched for
RCTs are: 

EMBASE [to October 1997] 
CINAHL (Cumulative Index of Nursing and 
Allied Health Literature) [to April 1997] 

The CINAHL search strategy used is as follows: 

pressure ulcer/ or foot ulcer/ or leg ulcer/ 
or skin ulcer/ 
diabetic foot/ or diabetic neuropathies/ 
diabetic angiopathies/ or diabetes mellitus/co 
pilonidal cyst/ or surgical wound infection/ 
((plantar or diabetic or heel or venous or stasis 
or arterial) adj ulcer$).tw. 
((decubitus or foot or diabetic or ischaemic or
pressure) adj ulcer$).tw. 
((pressure or bed) adj sore$).tw. 
((pilonidal adj cyst) or (pilonidal adj sinus) or
bedsore).tw. 
((diabetic adj foot) or (cavity adj wound)).tw. 
((varicose or leg or skin) adj ulcer$).tw. 
(decubitus or (chronic adj wound$)).tw. 
((sinus adj wound$) or (cavity adj wound$)).tw. 

or/1–12 

debridement/ or biological dressings/ or occlusive
dressings/ 
(bandages.ti,sh,ab,it. and “Bandages and
Dressings”/) or 
compression garments/ or antibiotics/ 
electric stimulation/ or Laser Surgery/ or lasers/th
lasers/ or Nutrition Care (Saba HHCC)/ or diet
therapy/ or Nutrition 
Therapy (Iowa NIC)/ 
surgery, reconstructive/ or surgery, plastic/ or
surgical flaps/ 
surgical stapling/ or skin transplantation/ or
alternative therapies/ 
acupuncture/ or massage/ or zinc/ or ointments/ 
antiinfective agents, local/ or antibiotics/ or
dermatologic agents/ 
dermatology nursing/ or colloids/ or beds nad
mattresses/ 
flotation beds/ or wheelchairs/ or
positioning:wheelchair/ or positioning:therapy/ 
patient positioning/ or positioning/ or wound
care/ or wound healing/ 

(debridement or dressing$ or compress$ or
cream$).tw. 
((growth adj factor$) or pressure relie$ or
(recombinant adj protein$) or bandag$).tw. 
(stocking$ or antibiotic$ or (electric adj therapy)
or laser$ or nutrition$ or surg$).tw. 
(iloprost or alginate$ or zinc or paste$ or
ointment$ or hydrocolloid$).tw. 
((compression adj therapy) or (compression adj
bandag$) or wrap$).tw. 
(bed$ or mattress$ or wheelchair$ or (wheel adj
chair) or cushion$).tw. 
((wound adj dressing$) or vitamin$ or bind$ or
gauze$ or heals or healing).tw. 
(diet or lotion$ or infect$ or reduc$ or etiol$ or
(wound adj healing)).tw. 
(treat$ or prevent$ or epidemiol$ or aetiol$ or
therap$ or prevalence or incidence).tw. 
“Bandages and dressings”/ or skin transplantation/
or homeopathy/ or ointments/ or “beds and
mattresses”/ 

or/14–34 
13 and 35 

clinical trials/ or single-blind studies/ or double-
blind studies/ 
control group/ or placebos/ or meta analysis/ 
((random$ adj clinical adj trial$) or (prospective
adj random$)).tw. 
((random adj allocation) or random$ or controlled
clinical trial$ or control).tw. 
(comparison group$ or (standard adj treatment) or
compar$).tw. 
(single-blind$ or (single adj blind) or double-blind
or (double adj blind)).tw. 
(blind$ or placebo$ or systematic or (systematic adj
review)).tw. 
(meta analysis or meta-analysis).tw. or (trials or trial
or prospective).tw. 
(clinical trials).sh. or (comparative studies).sh . 

or/37–45 
36 and 46 

burns/ or wounds, gunshot/ or corneal ulcer/ or
exp dentistry/ 
peptic ulcer/ or duodenal ulcer/ 
((peptic adj ulcer) or (duodenal adj ulcer) or
trauma).tw. 

Appendix 2
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(burn$ or (gunshot adj wound$) or (corneal adj
ulcer) or dentist$ or (bite adj wound)).tw. 
or/48–51 

47 not 52 
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ISI Science Citation Index (on BIDS)

BIOSIS (on Silver Platter)

British Diabetic Association Database

CINAHL (on OVID CD-ROM)

CISCOM, the database of the Reseach Council 
for Complementary Medicine

Cochrane Database of Systematic Reviews (CDSR)

Cochrane Wounds Group Specialised 
Trials Register

Current Research in Britain (CRIB)

Database of Abstract of Reviews of Effectiveness
(DARE)

Dissertation Abstracts

DHSS Data (on Knight-Ridder Datastar)

EconLit

EMBASE (on Knight-Ridder Datastar)

Index to Scientific and Technical Proceedings
(searched on BIDS)

MEDLINE (on OVID CD-ROM)

National Research Register (to locate ongoing
research in NHS)

NHS Economic Evaluation Database (NHS CRD)

Royal College of Nursing Database (CD-ROM)

System for Information on Grey Literature in
Europe (SIGLE – on Blaise Line) 
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Dr Mary Bliss, Consultant Geriatrician, Department
of Medicine for the Elderly, Homerton Hospital,
Homerton Row, London E9 6SR, UK.

Professor Nick Bosanquet, Imperial College School
of Medicine, Department of General Practice,
Norfolk Place, London W2 1PG, UK.

Professor Andrew Boulton, Department of
Medicine, Manchester Royal Infirmary, Oxford
Road, Manchester M13 9WL, UK.

Dr Richard Bull, Department of Dermatology,
Homerton Hospital, Homerton Row, London 
E9 6SR, UK.

Mr Michael Callam, Department of Vascular
Surgery, Bedford Hospital, South Wing, Kempston
Road, Bedford MK42 9DJ, UK.

Mrs Carol Dealey, Research Fellow, University
Hospital Birmingham NHS Trust, Department of
Nursing, Queen Elizabeth Medical Centre,
Edgbaston, Birmingham B15 2TH, UK.

Professor Peter Friedmann, Dermatology Unit,
University Medicine, Level F, Centre Block 
(Mail Point 825), Southampton General Hospital,
Tremona Road, Southampton SO16 6YD, UK.

Mr Brian Gilchrist, Department of Nursing Studies,
King’s College London, Cornwall House Annexe,
Waterloo Road, London SE1 8TX, UK.

Dr Keith Harding, Director, Wound Healing
Research Unit, University of Wales College of
Medicine, University Department of Surgery, 
Heath Park, Cardiff CF4 4XN, UK.

Deborah Hofman, Dermatology Department,
Churchill Hospital, Headington, Oxford 
OX3 7LJ, UK.

Vanessa Jones, Educational Facilitator, Wound
Healing Research Unit, University Department 
of Surgery, Heath Park, Cardiff CF4 4XN, UK.

Dr Christina Lindholm, Nattarövägen 42, 
S-132 34 SaltsjöBoo, Sweden.

Dr Raj Mani, Southampton University Hospitals
Trust, Medical Physics Department, Level D, 
Centre Block, Southampton SO9 4XY, UK.

Andrea Nelson, Department of Health Studies,
University of York, Heslington, York 
YO1 5DD, UK.

Dr Steve Thomas, Director, Surgical Materials
Testing Laboratory, Bridgend General Hospital,
Bridgend, Mid Glamorgan, UK.

Dr Ewan Wilkinson, Liverpool Health Authority,
Hamilton House, 24 Pall Mall, Liverpool 
L3 6AL, UK.
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Appendix 5

Quality assessment

TABLE 4  Quality assessment of RCTs of debridement

Study Inclusion Total no. A priori Random- Appropriate Blinded Appropriate With- ITT 
and exclu- of wounds sample size isation baseline outcome outcome drawals† analysis
sion criteria [arms] calculation procedure characteristics assessment measures
stated stated reported*

Ågren and Strömberg, ✗ 28 patients [2] ✗ ✔ ✔c ✗ ✔ ✔a ✗
19859

Apelqvist et al, 199053 ✔ 44 patients [2] ✗ ✗ ✔c ✔ ✔ ✔a ✗

Apelqvist and Tennvall, ✔ 41 [2] ✗ ✔ ✗ ✔ ✔ ✔b ✗
199642

Brown-Etris et al, ✔ 140 [2] ✗ ✗ ✔ ✔ ✔ ✔b ✗
199647

Colin et al, 199656 ✔ 135 [2] ✔ ✗ ✔c ✗ ✔ ✔a ✔

Darkovich et al, 199046 ✔ 123[2] ✗ ✗ ✔c ✗ ✔ ✔a ✗

Eriksson et al, 198434 ✔ 53 [2] ✗ ✗ ✔ ✗ ✔ N/A N/A

Garcia et al, 198430 ✔ 44 [2] ✗ ✗ ✔ ✗ ✔ N/A N/A

Gibson, 199559 ✗ 62 [2] ✗ ✗ ✔c ✗ ✔ ✗ ✗

Goode et al, 197935 ✗ 20 [2] ✗ ✔ ✔ ✗ ✔ N/A N/A

Gordon, 197551 ✗ 19 [2] ✔ ✗ ✔c ✔ ✔ ✔a ✗

Groenewald, 198029 ✗ 100 [2] ✗ ✗ ✔c ✗ ✔ ✔a ✗

Harcup and Saul, 198640 ✔ 72 [2] ✗ ✗ ✔c ✗ ✔ ✔a ✔

Hellgren, 198360 ✔ 40 [2] ✗ ✗ ✔ ✔ ✔ ✔a ✗

Holloway et al, 198939 ✔ 75 [2] ✗ ✗ ✔c ✗ ✔ ✔a ✗

Hulkko et al, 198158 ✗ 31 [2] ✗ ✗ ✔ ✗ ✔ ✔b ✗

Laudanska and 
Gustavson, 198838 ✔ 60 [2] ✗ ✗ ✔c ✗ ✔ ✔b ✗

Lee and Ambrus, 197550 ✗ 28 [2] ✗ ✗ ✔c ✗ ✔ ✔a ✗

Lindsay et al, 198641 ✔ 28 [2] ✗ ✗ ✔ ✗ ✔ ✔a ✗

Lum et al, 199648 ✔ 20 [2] ✗ ✔ ✔c ✗ ✔ ✔a ✗

Moberg et al, 198343 ✔ 38 patients [2] ✗ ✗ ✔c ✔ ✔ ✔a ✗

Moss et al, 198713 ✔ 42 [2] ✗ ✗ ✔c ✗ ✔ ✔b ✗

Mulder et al, 199349 ✔ 64 patients [3] ✗ ✔ ✔ ✗ ✔ ✔b ✗

Nasar and Morley, 198236 ✔ 18 [2] ✗ ✗ ✗ ✔ ✔ ✔a ✗

✔ = Yes; ✗ = No; N/A = not appropriate (no withdrawals)
* Baseline characteristics: ✔ = one or more appropriate characteristics stated (but not initial wound size); ✔c = initial wound size stated
† Withdrawals: ✔a = reported by group and with reason; ✔b = withdrawals but not reported by group or reason not given; ✗ = withdrawals not reported

continued
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TABLE 4 contd  Quality assessment of RCTs of debridement

Study Inclusion Total no. A priori Random- Appropriate Blinded Appropriate With- ITT 
and exclu- of wounds sample size isation baseline outcome outcome drawals† analysis
sion criteria [arms] calculation procedure characteristics assessment measures
stated stated reported*

Ormiston et al, 198544 ✔ 61 [2] ✗ ✔ ✔c ✔ ✔ ✔a ✔

Palmieri, 199233 ✔ 48 [2] ✗ ✗ ✔ ✗ ✔ N/A N/A

Parish and Collins, ✗ 34 [3] ✗ ✗ ✔c ✗ ✔ N/A N/A
197937

Sawyer et al, 197931 ✗ 37 [2] ✗ ✔ ✗ ✗ ✔ N/A N/A

Sayag et al, 199632 ✔ 92 [2] ✔ ✔ ✔c ✗ ✔ ✔a ✔

Skog et al, 1983;23 ✔ 95 [2] ✗ ✗ ✔c ✗ ✔ ✔a ✗
Hillström, 1988;22

Troëng et al, 198328

Steele et al, 198645 ✔ 60 [2] ✗ ✔ ✔c ✗ ✔ ✔a ✗

Stewart and Leaper, ✔ 95 [2] ✗ ✔ ✔c ✗ ✔ ✔a ✗
198755

Tarvainen, 198854 ✔ 27 [2] ✗ ✔ ✔ ✗ ✔ ✔a ✗

Thomas and Fear, 199357 ✔ 40 patients [2] ✗ ✔ ✔c ✗ ✔ ✔a ✔

Westerhof et al, 198752 ✔ 33 [2] ✗ ✔ ✔c ✔ ✔ ✔b ✗

✔ = Yes; ✗ = No; N/A = not appropriate (no withdrawals)
* Baseline characteristics: ✔ = one or more appropriate characteristics stated (but not initial wound size); ✔c = initial wound size stated
† Withdrawals: ✔a = reported by group and with reason; ✔b = withdrawals but not reported by group or reason not given; ✗ = withdrawals not reported
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Appendix 6

Summary of studies
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