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ABSTRACT
Background Diabetic foot ulceration (DFU) has 
devastating complications and a lifetime occurrence 
of 15%–34%. Debridement of DFU is regarded as an 
intervention that accelerates ulcer healing and may 
reduce complications including amputations, infections, 
and poor quality of life (QoL), which have serious public 
health and clinical implications. A systematic review 
(SR) of SRs and of randomized controlled trials (RCTs) 
with meta- analyses (MAs) on debridement of DFU 
that synthesizes all human experimental evidence is 
warranted.
Objectives Are debridement methods in DFU beneficial 
over other forms and standard gauze dressings (control 
condition) in these outcomes?
Study eligibility criteria All SRs/MAs/RCTs comparing 
debridement methods for DFU with alternative methods of 
debridement and with control.
Data sources Cochrane Wounds Group Specialized 
Register, Cochrane Central Register of Controlled Trials 
(Cochrane Library), Ovid MEDLINE, PubMed, EMBASE, 
EBSCO, CINAHL, and Web of Science.
Participants and interventions Adults with type 1/2 
diabetes with DFU and any debridement method compared 
with alternative debridement methods or control.
Main Outcomes Amputation rates, wound infections, QoL, 
proportion of ulcers healed, time to complete healing, ulcer 
recurrence, and treatment cost.
Study selection and analysis Data extraction/synthesis 
by two independent reviewers pooled using a random- 
effects model with sensitivity analysis.
Results 10 SRs were retrieved and reported 
qualitatively. Six SRs included MAs. This SR included 30 
studies, with 2654 participants, using 19 debridement 
combinations. The debridement methods were compared 
with findings pooled into MAs. Meta- regression (MR) 
did not identify significant predictors/moderators of 
outcomes.
Limitations The studies may have been under- powered. 
The inclusion/exclusion criteria varied and the increased 
risk of bias contributed to low- quality evidence.
Discussion/Conclusion Weak evidence exists that 
debridement methods are superior to other forms of 
debridement or control in DFU.
Implications Researchers should follow standardized 
reporting guidelines (Consolidated Standards of Reporting 

Trials). Clinicians/investigators could use the findings from 
this SR/MA/MR in guiding patient- individualized decision 
making and designing future RCTs.

WHAT IS ALREADY KNOWN ABOUT THIS 
SUBJECT?

 ⇒ Debridement of diabetic foot ulceration is a widely 
used method to remove devitalized tissue, although 
the ideal method(s) for debridement remain(s) un-
clear despite prior investigations.

 ⇒ These ulcerations place patients with diabetes at high-
er risk of infections, amputations, and disability, result-
ing in increased morbidity and premature mortality.

WHAT ARE THE NEW FINDINGS?
 ⇒ This systematic review (SR) is restricted to all hu-
man experimental evidence and includes 30 ran-
domized controlled trials, synthesizing this body of 
evidence and evaluating the quality of evidence for 
risk of bias.

 ⇒ This SR found weak evidence that a form of de-
bridement was superior to other forms or to a simple 
control condition using moistened gauze as an au-
tolytic debridement, with the studies demonstrating 
significantly increased risk of bias.

HOW MIGHT THESE RESULTS AFFECT FUTURE 
RESEARCH OR SURGICAL PRACTICE?

 ⇒ Patients, healthcare providers, policy makers, and oth-
er stakeholders are careful in altering clinical practice 
on the basis of findings derived from small trials with 
unclear or high risk of bias, including non- randomized 
studies or weakly designed randomized studies.

 ⇒ Practitioners may choose to consider other charac-
teristics such as individualization of therapy, patient 
tolerability, indications/contraindications, and cost 
when choosing between alternative methods of 
debridement.

 ⇒ Researchers should consider following the 
Consolidated Standards of Reporting Trials guide-
lines in an effort to improve reporting standards 
across all human experimental studies.
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BACKGROUND
Diabetic foot ulceration (DFU) has devastating complica-
tions, including amputations, poor quality of life (QoL), 
and serious complicating infections including osteomy-
elitis and sepsis.1–3 Diabetic wounds can be protracted and 
recur after healing (40% within 1 year and 65% within 3 
years), consuming healthcare resources.3–5 These conse-
quences have serious public health and clinical implica-
tions. Debridement is regarded as the standard of care 
that may help avoid these consequences. Debridement 
may include non- mechanical (autolytic and enzymatic) 
and mechanical (sharp/surgical, wet to dry, aqueous high- 
pressure lavage or irrigation, ultrasonic debridement, 
and biosurgery/maggot debridement therapy) methods. 
Debridement is used to remove non- viable/necrotic 
tissue in order to facilitate the wound healing process and 
help prevent disabling and fatal outcomes.6–8 The most 
effective method(s) of debridement remain(s) unclear. 
This systematic review on debridement of DFU retrieves 
and synthesizes all systematic reviews (SRs), meta- analyses 
(MAs), and randomized controlled trials (RCTs) in an 
effort to help answer this important research question.

DFU affects 15%–34% of patients with diabetes in their 
lifetime.9 10 The prevalence of DFU has been estimated 
to be 7% (4.8 million) in the UK and 9% (30.3 million) 
in the USA, and includes 7% (366 million) of the world’s 
population, with data trends suggesting rising rates.2 3 10 11 
DFU increases the risk of amputations and complicating 
infections and reduces QoL. Debridement has been 
regarded as an effective intervention to help accelerate 
ulcer healing and may help reduce the risk of complica-
tions.12 13

Current published literature is unclear on which 
specific method of debridement ha beneficial effects and 
which has important public health and clinical implica-
tions, including amputation rates, complicating infection 
rates, QoL, wound healing and recurrence rates, time to 
complete healing, and costs.

SRs and MAs are critical tools in evidence- based medi-
cine and healthcare.14 15 They provide researchers with 
an exhaustive, objective, scientific approach to synthe-
sizing the evidence around a specific research question.16 
A SR is a scientific investigation that is comprehensive 
and transparent and promotes duplication of effort, 
facilitating replication.14 15 This may include a qualitative 
SR and a quantitative SR (MA). SRs incorporate the use 
of objective search methods, data extraction tools, and 
risk of bias evaluation tools to help assess and judge the 
quality of evidence across all RCTs.14 15

Researchers can determine if a quantitative SR (MA) 
is warranted based on the results of a qualitative SR.16 A 
prerequisite to any planned SR is an exhaustive system-
atic search of the literature for other SRs conducted on 
similar research questions. SRs may include randomized 
and/or non- randomized trials.15–17

The studies captured in SRs may have included vari-
able effect estimates which may have been measured on 
differing scales. Researchers can transform the different 

effect estimates into a common scale effect estimate.18 
The effect estimates may include mean difference (MD), 
odds ratio (OR), relative risk (RR) ratio, standardized 
mean difference (SMD), or correlation coefficients.14 15

Analyzing prognostic risk factors can facilitate the devel-
opment of population- specific guidelines and recommen-
dations on the effects of debridement.

METHODS
A literature search was designed to capture all RCTs, 
SRs, and MAs pertaining to the research question in an 
effort to synthesize all human experimental evidence. 
Data sources were reported according to the Preferred 
Reporting Items for Systematic Reviews and Meta- 
Analyses: The PRISMA Statement Reporting guidelines.19

Study eligibility criteria
The following were the inclusion/exclusion criteria used 
to retrieve all prior SRs, MAs, and RCTs on the research 
question:

Type of studies
 ► All SRs, MAs, and RCTs on debridement of DFU were 

included.
 ► SRs/MAs/RCTs that were specific to wound types 

other than DFU or that included other wound types, 
that is, venous stasis ulcers, arterial insufficiency ulcers 
in patients without diabetes, pressure ulcers, and atyp-
ical ulcers, in the same sample were excluded. Atyp-
ical ulcer is defined as any and all ulcers/wounds 
not falling under the heading of DFU, pressure 
ulcer, venous stasis ulcer, or ischemic ulcer (due to 
peripheral arterial disease [PAD] in patients without 
diabetes). Atypical ulcers may include acute traumatic 
wounds, cancer- related wounds, and vasculitis- related 
wounds.

 ► The search included any form of debridement but 
did not include SRs/MAs/RCTs on negative pressure 
wound therapy (NPWT). NPWT has been studied in 
separate SRs and has a multi- functional role beyond 
debridement and is not regarded as a primary form of 
debridement.20

 ► All RCTs and SRs with and without MA, published or 
unpublished, were included in the search comparing 
the effectiveness of two or more methods of debride-
ment or against the control condition in the treat-
ment of DFU.

 ► There were no restrictions based on language, country 
of origin, time period, healthcare setting, or publica-
tion status.

 ► Non- randomized studies were excluded. The prac-
tice of combining randomized studies and non- 
randomized studies is generally discouraged. The 
practice of combining similarly designed studies in 
separate SRs, that is, randomized studies alone or 
non- randomized studies alone, is instead recom-
mended.15–17 Non- randomized studies may be at 
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higher risk of demonstrating biased and exaggerated 
effect estimates than randomized studies.15 17 21

Participants and interventions
Participants
Patients with type 1 or 2 diabetes with active DFU (neuro-
pathic, neuroischemic, or ischemic etiology) and ≥18 
years of age were included. The wounds were not limited 
in severity or in the grading system used. The grading 
systems included the Wagner Wound Grade and the Texas 
classification system.22 23 There were no other limitations, 
including gender. Studies that included wound types 
other than DFU in the same sample were excluded, unless 
a subgroup analysis was possible such that the researchers 
of this review could isolate the effects specific to patients 
with diabetes and DFU.

Interventions
Comparison of any method of debridement (removal of 
non- viable tissue from the wound) by either mechanical 
or non- mechanical debridement means as compared with 
the control condition or as compared with an alternative 
method of debridement was conducted in this SR/MA 
(online supplemental appendix table 1).

Control condition
A simplified form of autolytic debridement which 
included saline and/or antiseptic solution- moistened 
gauze served as the control condition in this SR/MA.8

Outcome measures
 ► Amputation frequency.
 ► Complicating wound infection frequency including 

Methicillin resistant Staphylococcus aureus (MRSA).
 ► QoL.
 ► Healing rates.
 ► Time to complete healing.
 ► Recurrence rates.
 ► Cost of care.

Primary outcomes
The primary outcomes included amputation frequency, 
complicating wound infection frequency (including 
MRSA), and QoL.

Secondary outcomes
The secondary outcomes included healing rates, time to 
complete healing, recurrent rates, and cost of care.

Data sources
Search methods for identification of studies
Three separate independent searches were conducted 
(see online supplemental appendix 2). These included 
searches done by the trial search coordinators at the 
Cochrane Review Group - Wounds (March 2013 and 
March 2015) and a separate institutional search by the 
trials search coordinator at the University of Connecticut 
research library (April 2014).

Six computer databases were searched, including the 
WHO and conference proceedings and abstracts rele-
vant to wound care (International Working Group on the 
Diabetic Foot, the European Wound Management Asso-
ciation, the American Professional Wound Care Associa-
tion, and the European Tissue Repair Society).14 24–26 All 
of these searches were restricted to human experimental 
studies (RCTs) and all existing SRs/MAs related to the 
research question.27 Hand searching was conducted 
and included conference proceedings and journals not 
indexed in the electronic databases.

Manufacturers and distributors of debridement prod-
ucts were contacted for details of unpublished and 
ongoing trials. Experts in the field of DFU manage-
ment were also contacted for details of unpublished and 
ongoing trials.

Studies accepted by the two independent reviewers 
using singular a priori inclusion/exclusion criteria were 
retrieved. These included studies where eligibility was not 
determined by the two reviewers based solely on title/
abstract alone. Studies were retrieved in full text and 
scrutinized further if not excluded earlier based on title/
abstract alone.

Electronic searches
Data sources were searched and collected and were 
reported following the PRISMA Statement Reporting 
guidelines19 (online supplemental appendix 2).

The following electronic databases were searched to 
find relevant studies:

 ► Cochrane Wounds Group Specialized Register (15 
April 2015).

 ► Cochrane Central Register of Controlled Trials 
(1898–present).

 ► Ovid MEDLINE (from 1996 to week 4 of March 2013).
 ► Ovid MEDLINE (In- Process & Other Non- Indexed 

Citations) (1946–present, from 2013 to 14 April 2015).
 ► Ovid EMBASE (1974–2015, from 16 June 1996 to 

week 13 of 2013, from 2013 to 14 April 2015).
 ► EBSCO CINAHL (1981–present, from 2013 to 15 

April 2015).
 ► EMBASE via Scopus (1960–present).
 ► Web of Science (1974–present).

Search in other resources
Bibliographies and citations were searched for all included 
SRs/MAs/RCTs related to the research question.

Selection of studies
On mutual consensus between the two reviewers, studies 
were then accepted for inclusion in this SR/MA (see 
online supplemental appendix 3A). Any discordance was 
resolved through discussion between the two reviewers, 
and if the discordance remained unresolved this was 
referred to a five- member panel of independent experts. 
The panel included two physicians, one statistician/
meta- analyst, and two epidemiologists. Four out of the 
five members were associated with the University of 
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Connecticut. The remaining panel member was a content 
expert physician from an external hospital institution.

Any studies requiring full article retrieval that were 
subsequently rejected were indexed in a section for 
excluded studies, along with the specific reasons for rejec-
tion (online supplemental appendix 3B).

Data collection and analysis
A coding system using a standardized data extraction 
form was developed and pilot- tested for use with all the 
variables selected for coding. The coding data extraction 
form included study- specific characteristics, quality- 
specific characteristics, participant- specific characteris-
tics, and intervention- specific characteristics. These are 
further described.

Data extraction and management
Two independent reviewers independently extracted all 
SRs that met the predetermined inclusion criteria. Data 
from prior SRs were extracted along with the respective 
authors’ conclusions for comparison with this SR/MA 
using a data extraction tool developed for SRs/MAs.

The quantitative evidence from the included prior SRs 
was not pooled together in an MA for this review. This was 
due to significant variability in the 10 SRs retrieved. There 
was significant variability in (1) the inclusion/exclusion 
criteria used; (2) the study types retrieved, including 
combining both randomized and non- randomized 
studies; (3) the outcomes reported; and (4) the types of 
SRs retrieved (table 1).

A data extraction tool was used to facilitate the qualita-
tive review of all prior SRs retrieved for contrast purposes 
in this SR of all RCTs. The retrieved bibliographies of the 
SRs were hand- searched to locate additional SRs/MAs.

The data extracted from the SRs, if reported by the inves-
tigators of the RCTs retrieved, included the following:

 ► Author/year (served as the study identification).
 ► Number of studies included in the SR.
 ► Study type, including randomized and non- 

randomized, and the number of studies for each 
designated SR.

 ► Total number of participants included.
 ► Follow- up period.
 ► Study period.
 ► Wound severity or grade.
 ► Debridement intervention type.
 ► Outcomes included in the SR.
 ► Identification as a Cochrane review.
 ► SR authors’ concluding statements regarding the 

outcome effects and their findings, along with the 
strength of evidence, were extracted verbatim and 
listed in quotations.

The data extraction form included a total of 237 candi-
date variables. These variables represented all outcome 
variables of interest to the investigators of this review and 
included potential moderating or confounding variables.

Efforts were made to minimize the risk of incorrect 
data entry between the two independent reviewers of this 

SR. This required the development of an electronic data 
entry form using Microsoft Access.28 The data extraction 
tool was reliability- tested between the two reviewers and 
used all included studies. All the variable results were 
used for reliability testing of the data extraction form, 
except the outcome variables. The data extraction was 
expected to demonstrate a kappa statistic that minimally 
reflected a 0.74 or greater agreement before its use on 
the studies selected for inclusion.15 Any discrepancies 
between reviewers were reconciled.

An MA was conducted on similar studies with shared 
outcome effects; however, the RCTs retrieved did not 
report on all a priori predefined outcomes of interest to 
the reviewers of this SR/MA.

The specific methods used on how missing data were 
handled in each study (intention- to- treat (ITT), Bayesian 
methods, imputation methods, last observation carried 
forward (LOCF)) were reported in this SR. ITT analysis 
was evaluated by the reviewers to determine if the specific 
method used by the authors was reported and whether 
this was described clearly in the respective methods 
section.29

Reliability testing of data extraction between reviewers
Dichotomous variables were compared between the 
researchers using cross- tabulations. Per cent agreement 
and kappa statistics were calculated. The kappa statistics 
representing each of the categorical variables were aver-
aged, with a mean kappa of 0.33, which indicates poor 
agreement between the coders of the data extraction 
coding form used.

Continuous variables were compared between the 
researchers using correlation matrices. Pearson’s correla-
tions were obtained for each respective continuous vari-
able and then averaged. The mean Pearson’s correlation 
was 0.75, indicating good researcher agreement. This 
contrasted with the kappa result for categorical data.

This difference likely reflects the inherent subjectivity 
in the dichotomous variables, which included quality 
assessment judgments. Continuous variables represent 
more objective quantitative measures, for example, hemo-
globin A1C. Another possibility may have been differ-
ences in background knowledge between the reviewers. 
The third source of discordant data extraction was the 
data extraction tool itself, which included questions 
that may have been ambiguous between the reviewers. 
Regardless of the source of discordant data extraction, all 
disagreements were reconciled in a series of meetings. A 
general reliability calculator was used for this process.30

Assessment of risk of bias in the included studies
The assessment of risk of bias in each of the studies 
included in this SR relied on the following considerations 
used in the Cochrane Collaboration’s risk of bias table 
format for an SR15 21:

 ► Allocation sequence generation (randomization 
status and method of randomization reported).
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 ► Allocation concealment (concealment of the order 
for random allocation from the investigators assigning 
individuals to treatment groups).31

 ► Blinding (blinding status of participants, investiga-
tors, and outcome assessors).31

 ► Incomplete outcome data addressed (procedures 
used to address missing data).

 ► Free of selective reporting (selective reporting of 
outcomes already prespecified in the protocol or in 
the methods section).

 ► Free of other bias (threats to validity related to the 
specifics of the study design used, including early 
stopping of a study, imbalance at baseline between the 
comparison groups such as disease severity, high suspi-
cion of confounding/effect modification, funding 
source, and unpublished abstract).

These risk of bias considerations were extracted and 
entered in the data coding form.15

Funnel plot assessment was conducted on the studies 
included in this review, along with Begg’s and Egger’s 
statistical tests, to evaluate for reporting bias.15 17

Measures of treatment effect
The effect measures included dichotomous events/non- 
events data. These effect measures were used to generate 
the RR for dichotomous data. MD or SMD was used for 
continuous data. MD was favored for reporting in this SR 
provided the scale and the measurement were compa-
rable, as it is intuitively better understood by the reader 
compared with SMD.

Dichotomous events/non- events data that were used to 
calculate the effect estimate RR included the following:

 ► Proportion with amputations.
 ► Proportion with complicating infections.
 ► Proportion with DFU completely healed.
 ► Proportion with DFU recurrence.
Continuous data MD and SMD included the following:
 ► QoL index.
 ► Time to complete healing.
 ► Treatment cost.

Statistical analysis
Effect size (ES) estimates for the association of each 
independent variable with each of the outcomes were 
extracted using an ES extraction program.30

Dichotomous outcomes were reported in this SR for 
each of the included studies from events/non- events 
data for both the intervention and the control groups. 
The results that were extracted from the dichotomous 
events/non- events data were subsequently converted into 
respective proportions and the effects transformed into 
RR ratios and risk difference (RD). The numbers needed 
to treat for an additional beneficial or harmful outcome 
were calculated.18

Time to complete healing and the cost of care were 
reported as continuous ES measures using MD along 
with the respective SD for both the intervention and the 
control group.

QoL was reported using subjective questionnaires on 
an ordinal scale. These scales were not standardized 
across studies using similar debridement interventions. 
ES were converted to MD if comparable scales were used 
or to SMD (d) if the scales differed.

Procedures were used to compare the effects of the 
interventions regardless of the outcome metrics used. 
These conversions/transformations were contingent on 
the same intervention being used in at least two studies.

ES transformation of the statistical information 
reported into uniform ES estimates for analysis (RR, MD, 
SMD) was conducted using HLS- Meta V.0.9 software.30 32

Unit of analysis issues
There were studies reporting simultaneous treatment 
of DFU on multiple sites for the same patient and the 
reviewers used the outcome assessment on the most 
severe DFU present.

Few studies reported multiple time points or observa-
tions for an outcome (repeated measurements). Most 
studies reported postdesign final observations (PDFO). 
The studies reporting multiple time points were reported 
as PDFO for both the intervention and the control group 
in this SR. This review prioritized the last reported final 
outcome responses to debridement interventions as these 
were considered a better long- term indicator of outcome 
success/failure.

Study treatment of missing data
The method used by each study’s authors to address 
missing data was scrutinized in this SR.29 If studies with 
continuous outcome measures reported ES but did not 
report the associated SD, then the respective continuous 
study outcome was not used in the MA component of this 
SR. In studies reporting dichotomous outcomes, if the 
actual raw number of events/non- events was not reported 
and could not be extracted or calculated from a respec-
tive study, then the outcome was not included in the MA 
component of this SR.

Assessment of reporting biases
Funnel plot asymmetries of ES were used to assess for 
reporting biases associated with a propensity to deter-
mine if positive studies were reported disproportionately 
as compared with negative studies.14 15

Tests used to assess publication bias in this MA included 
the Begg’s technique (non- parametric rank correlation 
test).33 Bias could not be ruled out if the test result was 
non- significant and this was used complementary to the 
funnel plot.33 An alternative graphical test, the Egger’s 
technique, was used to detect bias in this SR/MA.34 The 
Egger’s technique uses ES and precision, as complemen-
tary to the Begg’s technique, which relies on ranks.33 34

Data synthesis
A random- effects model (REM) was used in this analysis 
due to the difficulty in assuming that an intervention 
has a singular fixed effect in complex biological systems 
treated with healthcare interventions.14 15 35 Treatment 
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effects were expected to vary widely in practice, consistent 
with competing standards of care among the healthcare 
community, including patients’ biological and genetic 
variability. This analysis accounted for both conditional 
and random variability.14–16 36

Sensitivity analysis
Efforts were made by the investigators of this SR/MA to 
determine whether decisions made during the review 
process were robust, such as the inclusion/exclusion 

of studies in the MA with missing or insufficient data, 
including those available only as abstracts. Studies 
restricted to unpublished abstracts37 38 were removed and 
an MA was then conducted separately to determine if the 
summary effect estimates were robust. This was conducted 
to determine if pooled ES estimates were disproportion-
ately influenced by the inclusion of two studies available 
only as abstracts.

Figure 1 PRISMA flow diagram. PRISMA, Preferred Reporting Items for Systematic Reviews and Meta- Analyses; RCT, 
randomized controlled trial.

copyright.
 on M

ay 23, 2023 by guest. P
rotected by

http://sit.bm
j.com

/
B

M
J S

urg Interv H
ealth T

echnologies: first published as 10.1136/bm
jsit-2021-000081 on 30 M

ay 2022. D
ow

nloaded from
 

http://sit.bmj.com/


9Dayya D, et al. BMJ Surg Interv Health Technologies 2022;4:e000081. doi:10.1136/bmjsit-2021-000081

Open access

The effect estimates using an REM were compared with 
a fixed- effects model (FEM) to determine if findings were 
robust despite the type of model used in the analysis.

RESULTS
Description of the included studies
The study search yielded 10 SRs and 30 RCTs that met the 
inclusion/exclusion criteria for this study (see figure 1).

SRs retrieved
The prior SRs/MAs varied in the type of clinical trials 
included. Out of the 10 SRs, 4 included non- randomized 
studies, and 6 out of these 10 SRs retrieved synthesized 
the results into an MA (table 1).

The 10 SRs included 4–10 studies. Six of the SRs were 
restricted to randomized studies, whereas four SRs 
included both randomized and non- randomized studies. 
The total sample size of the studies included in the 
captured SRs ranged from 149 to 575 participants. The 
follow- up period of the studies included in the SRs ranged 
from 10 days to 6 months. The study period ranged from 
1992 to 2007 and the publication years ranged from 1999 
to 2013.

The types of wounds in the studies included in the SRs 
retrieved varied. Out of the 10 studies, 2 included venous 
ulcers in addition to diabetic foot ulcers and 1 included 
ischemic ulcers in patients without diabetes.

The number of comparisons ranged from one to four 
methods of debridement in the studies that were analyzed 
in the 10 SRs retrieved (table 1). The types of debride-
ment included sharp/surgical, autolytic (hydrogel, 
foam, alginates, hydrocolloids, semipermeable polymeric 
membranes, silver- containing), larva or maggot debride-
ment, and hydrotherapy.

The outcome measures of interest included amputation 
frequency, infections rates, complete healing rates, time to 
complete healing, wound size reduction, health- related QoL 
measures, wound recurrence, and adverse events.

Of the 10 SRs, 5 were Cochrane reviews. The 10 SRs 
varied in their findings on the quality of evidence, 
ranging from low evidence to no evidence that any form 
of debridement, other than autolytic debridement, was 
beneficial. The conclusions of the authors of two studies 
suggested low to moderate evidence that forms of auto-
lytic debridement were beneficial.

MA was not conducted to synthesize findings in 4 out 
of the 10 SRs retrieved (table 1). One MA pooled both 
randomized and non- randomized studies. The Cochrane 
reviews included SRs that were updates of previous 
Cochrane SRs.

SR and MA
Our search retrieved 30 RCTs. These included all RCTs 
captured and retrieved in the 10 prior SRs for investigation 
in this review (online supplemental appendix table 2).

The characteristics of the 30 included studies 
were summarized and assessed for quality (online 

supplemental appendix file 3A). The Cochrane Risk 
of Bias tables assessing risk summarize the 30 included 
studies (figure 2). Collectively, the retrieved studies in 
this SR included 2564 participants (online supplemental 
appendix table 3).

Inclusion/exclusion criteria
There was significant variability in the inclusion and 
exclusion criteria across studies (online supplemental 
appendix table 2).

Study duration
Study duration ranged from 10 days to 24 weeks and the 
follow- up period included the years 1992–2012 (table 2).

Study setting
The study settings of the included studies were variable 
(table 2). For studies listed by country, see online supple-
mental appendix table 2.

Sample size
Sample sizes ranged from 18 to 619 participants in the 
individual studies included (table 2 and online supple-
mental appendix table 4).

Age
Ages ranged from 52.1 to 69.3 years.

Gender
Gender was not evenly distributed, with male participants 
ranging from 12 to 240 and female participants ranging 
from 1 to 88. Most participants were male, with two 
studies reporting one or no female participant (table 2 
and online supplemental appendix table 4).

Ethnicity
Ethnicity and body mass index were reported in 4 of 30 
and 5 of 30 studies, respectively (table 2).

DFU- specific characteristics of the included studies 
comprised grading, surface area, and depth. The Wagner 
grading of DFU and the University of Texas classification 
system were used in 13 studies (online supplemental 
appendix tables 5 and 6).

DFU severity
DFUs were classified and included severity reports up to 
Wagner grade 4 or Texas grade 3. Seventeen studies did 
not specify a classification and referred to the DFU as 
partial or full thickness. The initial size of the DFU was 
specified in 20 of the 30 studies using wound surface area. 
The size of the DFU was reported for both the interven-
tion and the control group in each study. The depth of 
the DFU was specified in 5 of the 30 studies. Out of the 30 
studies, 14 reported on the duration of the DFU, ranging 
from 1 week to 15.8 years (SD=10.7). The initial wound 
stage varied among the 30 studies (online supplemental 
appendix table 7).

Prognostic risk factors in the included studies
Studies that reported comorbidities potentially complicating 
healing of DFU included the mean duration of diabetes, 
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Figure 2 (A) Methodological quality graph: review authors’ judgments about each methodological quality item are presented 
as percentage across all included studies. (B) Methodological quality summary: reviews authors’ judgments about each 
methodological risk of bias item for each included study are presented as a percentage across all included studies.
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which ranged from 13 (SD=10.6) years to 20.5 (SD=13.5) 
years. Of the 30 studies, infection status of participants was 
reported in 11, offloading status was reported in 9, and 
immunosuppression status was reported in 1. Two studies 
included albumin as a baseline nutritional status indicator. 
Smoking status was reported in five studies, whereas base-
line venous insufficiency status was not reported. Industry 
support status was reported in 13 of the 30 included studies 
(table 2 and online supplemental appendix tables 8 and 9).

Results of the search
Three separate searches collectively retrieved a total of 
3553 citations (see PRISMA flow diagram in figure 1).

Excluded studies
On review by two independent reviewers, 2503 citations 
were rejected for not meeting the inclusion/exclusion 
criteria for this SR based on title citation and/or abstract.

A total of 82 out of 112 studies that could not be 
excluded based on title citation and/or abstract alone 
were excluded from this SR upon full- text article retrieval 
and review. The reasons cited for exclusion of the 82 
studies retrieved in full- text for further review are detailed 
in online supplemental appendix file 3B and included 
the following:

 ► Not randomized: 30 of 82 studies.
 ► Intervention not classifiable as a recognized primary 

form of debridement: 30 of 82 studies.
 ► Other debridement interventions besides the compar-

ison interventions were applied to both treatment 
arms: 12 of 82 studies.

 ► Other reasons specified: 10 of 82 studies.

Risk of bias in the included studies
The method of randomization was unspecified, with the 
exception of five studies.39–43 The method of sequence 
generation included simple randomization (1 of 30) or 
was unspecified in 25 of the 30 studies. Computer random 
sequence generation was used in 4 of the 30 studies. Allo-
cation concealment was assessed as a form of selection 
bias and 5 of the 30 studies reported whether allocation 
concealment was used40–44 (figure 1 and online supple-
mental appendix file 3A).

Blinding of outcome assessors was reported in seven 
studies.37 41 45–49 Three studies36 50–52 reported double 
blinding, including outcome assessors and in the delivery 
of the intervention. Double blinding was not uniformly 
reported or clearly defined. Blinding was either not 
conducted or unclear in the remaining studies. This may 
have been attributed to the nature of the interventions used 
(figure 1 and online supplemental appendix file 3A).

Incomplete outcome data were assessed as a form of 
attrition bias. One study53 reported that there were no 
dropouts in the study. Another study54 reported with-
drawals; however, the reasons were unclear and the 
method to address withdrawals was not specified.

Eight studies38 48–50 55–58 did not report participant 
withdrawals nor was the method to address missing data 
specified. Eight studies46 47 59–64 reported participant with-
drawals or dropouts and cited the reasons; however, the 
methods to address missing data were unspecified.

Two studies52 65 reported that ITT was conducted 
but did not specify the method used. Three studies41–43 
reported using ITT and specified that the method used 
was LOCF.

Selective outcome reporting was assessed as a form of 
reporting bias. No prestudy protocols were available for 
any of the RCTs retrieved. Assessment of selective reporting 
was based on discordance between prespecified outcomes 
reported in the methods section, but not appearing in the 
results sections of the studies. Of the 30 studies, 14 were at 
low risk of selective reporting, and approximately 11 studies 

Table 2 Descriptive summary of the 30 included studies 
used in this systematic review and meta- analysis

Total number of studies 30

Total number of participants 2564

Sample size range 18–619

Mean sample size per study 152 (SD=119)

Range of follow- up period 10 days–24 weeks

Study period or duration 1992–2012

Studies reporting age, n (%) 24/30 (70)

Mean age range; mean age (years) 52.1–69.3; 59 (SD=4.3)

Total number of studies reporting gender, 
n (%)

21/30 (70)

Range of number of men; mean number 
of men

12–240; 49 (SD=53)

Range of number of women; mean 
number of women

1–88; 26 (SD=22)

Number of studies reporting ethnicity, n 
(%)

5/30 (16.7)

Number of studies reporting 
socioeconomic status, n (%)

1/30 (3.3)

Geographic setting Europe and USA (70%)

Publication language English (93%)

Study setting, n (%) Hospital 8/30 (26.7)
Outpatient 17/30 (56.7)
Both 2/30 (6.7)

Studies reporting wound size (area), n (%) 20/30 (67)

Studies reporting wound duration, n (%) 14/30 (70)

Studies reporting hemoglobin A1C 
(HgbA1C), n (%)

8/30 (26.7)

HgbA1C (range) (%) 7.25–9.25

Studies reporting on duration of diabetes, 
n (%)

14/30 (70)

Duration of diabetes (range) (years) 13–21

Studies reporting baseline peripheral 
arterial insufficiency, n (%)

9/30 (30)

Studies reporting body mass index, n (%) 5/30 (16.7)

This data table has been adapted from the summary data of the 30 
included studies.
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were at high risk of selective reporting based on discordance 
in outcomes reporting between the methods and the results 
sections of the studies.

Of the 30 studies, 17 were at high risk of other potential 
sources of bias. In 13 studies, it was unclear whether other 
potential sources of bias were due to insufficient informa-
tion. Information regarding sources of confounding was not 
consistently or uniformly reported across RCTs retrieved, 
making it unclear whether disease severity was adequately 
balanced between treatment arms.

Randomization in studies to balance unknown/uncon-
trolled confounders in both treatment arms is tabulated66 
(see figure 1 and online supplemental appendix file 3A).

Studies had a broad range of follow- up periods, from 
10 days to 24 weeks (table 2 and online supplemental 
appendix file 3A).

Of the 30 studies, 13 received private sources of finan-
cial support, 2 reported no financial support, and in 15 
studies this was unreported (table 3 and online supple-
mental appendix table 9).

Effects of interventions
Out of the 30 included studies, 22 collectively included 
19 distinct comparisons and reported on a minimum of 
one of the seven prespecified outcomes of interest for this 
SR (table 3 and online supplemental appendix table 10).

Of the 30 studies, 8 studies40 42 43 45 48 49 57 67 did not report 
on any of the prespecified outcomes of interest despite 
meeting the inclusion criteria for this review (table 3 and 
online supplemental appendix table 10).

The following were four pooled comparisons with two 
or more studies: comparison 6 (hydrogel vs gauze),52 63 64 
comparison 10 (foam vs wet to dry),56 59 comparison 13 
(foam vs wet to dry),41 47 and comparison 19 (hydrofiber 
vs gauze) (table 3 and online supplemental appendix 
table 10). Hydrogel demonstrated an increase in the 
number of DFUs healed as compared with control when 
three studies were pooled: RR 1.71 (1.16 to 2.52), or a 
71% increase in DFUs completely healed (figure 3).

Any form of debridement was associated with increased 
number of DFUs healed as compared with control in 
the 11 studies that were pooled: RR 1.22 (1.04 to 1.44) 
(figure 4).

Time to complete healing was observed to decrease 
with any form of debridement as compared with control 
by 27.88 days (−52.53 to –3.23) in the four studies pooled 
(figure 5).

The other outcomes of interest were either not reported 
at all for hydrogel or for ‘any debridement’ as compared 
with control, did not demonstrate any statistically signif-
icant findings, or were not reported in at least two or 
more studies. No other statistically significant effects were 
observed for the other comparisons analyzed (online 
supplemental appendix figures 1–11).

Sensitivity analysis (SA)
Sensitivity analysis was conducted by removing the two 
studies that were only available as abstracts in comparison In
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19 (any debridement as compared with control).37 38 This 
was done to determine if the results were robust despite 
their exclusion from the analysis. Prior to excluding the 
studies from the analysis, there was a statistically signifi-
cant increase in the proportion of DFUs healed using an 
REM, but the ES diminished and there was no statistically 

significant difference when the two studies available only 
as abstracts were excluded (figure 4).

The FEM demonstrated no statistically significant 
benefit irrespective of whether the abstracts were included 
or not for any debridement as compared with control. 
Table 3 contrasts the FEM versus the REM estimates. The 

Figure 3 Forest plot for comparison 6.3: hydrogel compared with control or good wound care; outcome: number of diabetic 
foot ulceration completely healed. Data adapted from D’Hemecourt et al,52 Jensen et al,63 and Vandeputte and Gryson.64

M- H = Mantel- Haenszel

Figure 4 Forest plot for comparison 19.3: any debridement compared with saline gauze control; outcome: number of diabetic 
foot ulceration completely healed. Data adapted from D’Hemecourt et al,52 Donaghue et al,65 Jeffcoate et al,41 Jensen et al,63 
Lalau et al,46 Vandeputte and Gryson,64 and Piaggesi et al.47 50

M- H = Mantel- Haenszel, SA = Sensitivity analysis.
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findings were robust irrespective of the model used. The 
exception was in the comparison of foam versus wet to 
dry debridement for the outcome proportion of DFUs 
healed, where the FEM demonstrated a statistically signif-
icant increase in the proportion of DFUs healed, while 
the REM did not. Any debridement as compared with 
the control condition demonstrated the mean time to 
complete healing to be longer in the intervention group 
using the FEM but shorter in duration using the REM.

Publication bias investigation
Ten studies used in the comparison of any debridement 
as compared with gauze for the outcome proportion of 
DFUs healed were plotted in a funnel plot to investigate 
publication bias. The funnel plot suggested slight asym-
metry favoring disproportionately positive studies to the 
right side of the graph, including the smaller studies 
which suggested publication bias (figure 4 and online 
supplemental appendix figure 12).

However, Begg’s and Egger’s statistical tests did not 
detect any significant evidence of publication bias (online 
supplemental appendix table 11).

Meta-regression analysis
A meta- regression (MR) analysis was conducted on 
suspected moderating covariates that may result in 
effect modification/interaction or confounding. This 
could magnify or diminish intervention effects. MR was 
conducted to understand any unexplained heterogeneity. 
This SR/MA demonstrated relatively low heterogeneity as 
evidenced by the statistical tests reported in table 3.

The tests for homogeneity including τ2, χ2, and I2 
demonstrated large and significant heterogeneity in one 
outcome (time to complete healing) for both the hydro-
fiber and ‘any debridement’ interventions as compared 
with control. Moderate heterogeneity, although not 
statistically significant, was suggested in the outcome 
proportion of infections for the hydrogel intervention 
as compared with control. The outcomes proportion of 
infections, proportion of DFUs healed, and proportion 
of recurrence demonstrated moderate heterogeneity 

for the ‘any debridement’ intervention compared with 
control, although this was not found to be statistically 
significant.

The optimal number studies for each moderator/
covariate investigated is 10. That is a ratio of 10 studies:1 
moderator/covariate investigated for each of the 
outcomes of interest. This condition limited the MR anal-
ysis to on moderator at a time for the the comparison ‘any 
debridement’ as compared with control.

The moderators investigated included the sample’s risk- 
specific characteristics (age, PAD, duration of diabetes, 
and gender) and the study- specific characteristics (data 
collection year and study duration of follow- up).

Two outcomes satisfied the minimal 10 studies per 
covariate requirement: proportion of infections and 
proportion of DFUs healed. Each of these outcomes 
included 10 studies, although as previously mentioned 
not all studies reported on every moderator of interest 
(online supplemental appendix tables 12- 14).

Assessment of heterogeneity
Methods for identifying statistical heterogeneity included 
visual graphical analysis of forest plots and use of Q- sta-
tistic, τ2, χ2 test, and I2 test statistics. These statistical tech-
niques were used to both detect the presence and the 
magnitude of heterogeneity.15 68 69

Residual unexplained heterogeneity as a function of a 
single outlier effect or exaggerated idiosyncratic effects 
among outlying responders was evaluated by reviewing 
the study reports. The effects of outliers were either not 
reported or the threshold for defining outliers was not 
standardized across studies included in this SR.

This SR relied on summary statistics, which poses 
greater challenges in determining the reasons for within- 
study variance. The risk of bias tables and the tables on 
the characteristics of included studies served as the basis 
for clinical and methodological considerations.14–16

The studies varied in type of debridement comparisons 
and characteristics, including design- specific and sample- 
specific characteristics.

Figure 5 Forest plot for comparison 19.5: any debridement compared with saline gauze control; outcome: time to complete 
healing (days). Data adapted from Donaghue et al,65 Jeffcoate et al,41 and Piaggesi et al.47 50

IV = Inverse Variance
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Covariates of interest to the researchers of this SR were 
not uniformly reported across RCTs, precluding compre-
hensive MR analysis. This segment of the analysis includes 
modeling each of the moderators specified to determine 
if any effect on the between- study variance exists irrespec-
tive of the lack of significant heterogeneity. The anal-
ysis included a series of models that used one covariate 
per model. The use of more than one moderator, in a 
multivariate approach to modeling, was precluded by 
the limitation in the information reported and the finite 
number of studies available.

Weighted mean ES by the inverse of the variance in each 
study was calculated across all studies under the random- 
effects assumptions for use in the MR analysis. To assess 
whether the moderators explain the heterogeneity in the 
ES, a moderator analysis using weighted mixed- effects 
models with maximum likelihood estimation of the random- 
effects weights was conducted. The moderator analysis was 
conducted using Comprehensive Meta- Analysis.70

The moderator analysis displayed in online supple-
mental appendix table 12 demonstrates no statistically 
significant effect on the outcomes proportion of infec-
tions and proportion of DFUs healed using all the moder-
ators discussed. The comparison of the new model with 
the null model for τ2, I2, Q, and R2 does not suggest a 
significant effect on heterogeneity by including any of 
these candidate moderators.

DISCUSSION
This SR/MA/MR includes a comprehensive search of 
the literature using established standards. Our group 
appraised all available evidence strictly from human exper-
imental studies (RCTs) on debridement of DFU. The 
evidence included clinical and public health outcomes of 
interest using different forms of debridement as the treat-
ment intervention for DFU. Thirty RCTs, including 19 
debridement comparisons and 7 prespecified outcomes of 
interest, were investigated. The comparisons were based 
on data extracted from individual studies to conduct qual-
itative and quantitative SR/MA. Studies involving four of 
the separate comparisons studied were synthesized and 
pooled into an MA. There was no statistically significant 
beneficial effect in preventing amputations or reducing 
infection rates in any of the comparisons analyzed with 
MA (table 3).

QoL was reported in three studies and there was no 
significant difference found between the form of debride-
ment as compared with the control condition using the 
Short_Form - 36 (SF- 36) QoL questionnaire41 50 52 (online 
supplemental appendix figure 15).

Studies that reported on DFUs healed as the outcome 
failed to demonstrate a statistically significant difference 
in healing between specific forms of debridement as 
compared with control, with two exceptions: hydrogel 
(autolytic debridement) and ‘any’ form of debride-
ment. Both analyses demonstrate a statistically significant 

increase specific to the outcome proportion of DFUs 
completely healing (table 2 and figures 3 and 4).

When the two studies only available as abstracts were 
excluded in a sensitivity analysis, there was no significant 
difference in complete healing with any debridement as 
compared with control (table 3 and figure 5).37 38

Any debridement versus control demonstrates a signifi-
cant reduction of approximately 28 days to heal using the 
REM, whereas a 2.5- day decrease was observed when using 
the FEM (see table 3 and figure 5). The REM was speci-
fied a priori since this was considered to be appropriate in 
a study of this nature and the complex analysis involved. 
The REM provides a result that is considered the average 
intervention effect from a distribution of effect estimates 
across studies, and that the variation is due to genuine 
variation in effects across all studies that is not solely due 
to random error or chance,71 whereas the FEM assumes 
that the intervention is the same across all studies and any 
variation is due to random error or chance.71

The REM was prespecified for this SR, although findings 
were robust irrespective of the model (REM vs FEM) used, 
with three exceptions. The FEM demonstrated a signifi-
cant beneficial effect on the proportion of DFUs healed 
with foam as compared with the wet to dry debridement 
intervention; however, this was not apparent when using 
the REM (table 3 and online supplemental appendix 
figure 8).

The any debridement group compared with control 
found a significant beneficial effect in proportion of DFUs 
healed using both the REM and the FEM. However, when 
studies only available as abstracts were excluded from the 
analysis, both models failed to demonstrate a statistically 
significant difference in the outcome proportion of DFUs 
healed and the ES was reduced (see table 3 and figure 4).

The MA using foam compared with wet to dry debride-
ment demonstrated a significant beneficial difference in 
the FEM but not the REM for the outcome proportion of 
DFUs healed (table 3 and online supplemental appendix 
figure 8).

In the pooled studies reporting recurrence rates, no 
significant beneficial difference was observed between 
the competing forms of debridement or ‘any debride-
ment’ as compared with the control condition.

Studies retrieved in this SR included trials using smaller 
sample sizes, which may have been statistically underpow-
ered. This creates difficulty in detecting statistical signif-
icance if the debridement intervention is associated with 
small treatment effects.

An MR analysis found that none of the candidate 
moderators was predictive as a univariate model for any 
of the respective outcomes of interest. There was no 
significant study heterogeneity explained with any of the 
univariate models evaluated in this MR analysis (online 
supplemental appendix tables 12- 14).

Variability in study reporting limited the choices of 
moderators available for analysis in the MR component 
of this SR to a smaller subsample of studies retrieved. The 
effects of these moderators on the outcomes of interest 
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will makee further investigation possible with improve-
ments in standardization of reporting across RCTs. This 
would increase the sample sizes available for MR analysis 
and improve detection of significant effect modification/
interactions.

Limitations
Overall completeness and applicability of evidence
QoL and cost of treatment were not well defined. For 
example, an acceptable robust standardized QoL measure, 
such as SF- 36 or a similar measurement tool, was univer-
sally underutilized in the studies retrieved for analysis. 
QoL and treatment cost are fundamental considerations 
when comparing the various debridement methods using 
standardized reporting guidelines. Critical outcomes of 
interest between studies, including amputation and infec-
tion frequency, were variably reported.

Indirect evidence applicable to the primary outcomes of 
interest is provided by prespecified secondary outcomes, 
including recurrence rates, complete healing, and time 
to complete healing.72 These outcomes were also variably 
reported throughout the 30 included studies, making 
meaningful comprehensive data synthesis a challenge.

Quality of evidence
All 30 studies used in this SR can be classified to be of 
unclear or high risk of bias (figure 2 and online supple-
mental appendix file 3A). Allocation concealment was 
unclear in greater than 75% of the studies. Due to the 
nature of the interventions, blinding may have been 
challenging to the participants and to the personnel 
delivering the intervention. Blinding was often absent or 
incompletely reported. Blinding of outcome assessors was 
unclear in approximately 70% of the studies.41 45–49 51 52

Incomplete outcome data reporting was unclear or 
high risk in over 75% of the included studies. Selective 
reporting of outcomes was unclear or high risk in 50% 
of the included studies. Other bias was either unclear or 
high risk in the included studies.

The studies did not follow established reporting prac-
tice such as the Consolidated Standards of Reporting 
Trials Consoluidated Standards of Reporting Trials 
(CONSORT) statement.73 Major considerations of these 
guidelines include appropriate random sequence genera-
tion and allocation concealment. Thirty studies reported 
randomization; however, only five of the studies reported 
the specific method used.39–43 Allocation concealment 
was reported in 5 of the 30 studies.40–44

The CONSORT guideline standardizes reporting 
guidelines and was developed for research investigators 
to better define and reduce variability in reporting in 
the medical and public health literature. Standardization 
would make it possible to better synthesize the evidence 
in SRs and MAs.

The methods to address incomplete outcome data were 
not reported in most studies and four studies reported 
ITT analysis using LOCF.41–43 52 Fundamentally, better 
efforts should be made in the planning and conduct of 

the study to limit missing data. ITT methods used were 
not uniform and varied across the included studies.

Selective reporting of outcomes was difficult to deter-
mine as all studies did not provide a prestudy protocol. 
The investigators of this SR/MA made efforts to deter-
mine whether all outcomes defined and reported in 
the methods sections were subsequently reported in the 
results sections of the included studies. The approach 
used in this SR was a surrogate means of detecting selec-
tive reporting bias in the studies retrieved. Many studies 
were characterized as unclear or high risk of bias with 
respect to selective reporting of outcomes. Prespecifica-
tion of all outcomes of interest reported in the methods 
section should summarily be reported in the results 
section of the RCT. Any deviation by the investigators of 
the RCTs should be clearly explained.

The included studies under- reported disease severity 
and used unclear method(s) of measurement; for 
example, it was unclear how PAD was assessed as this may 
confound the results if competing interventions such as 
revascularization were used concurrently.

Of the 30 studies, 13 were industry- supported, but the 
studies did not demonstrate significant evidence of publi-
cation bias in this SR. Assessment of publication bias was 
limited to ‘any debridement’ as compared with control 
for the outcome number of DFUs healed.

Potential biases in the review process
The investigators of this SR/MA/MR made efforts to 
include studies not published in English. Studies were 
translated using Google Translate and outside translators 
were used when Google Translate information was incom-
plete.74 The potential for bias exists when translating 
studies. However, the results from translated studies were 
concordant with other published studies used in this 
review.

Efforts to contact the authors of the two studies avail-
able only as abstracts were unsuccessful.

Studies reported paired intervention treatment arms 
with another form of debridement, for example, using 
sharp debridement concurrently. This occurred when 
sharp debridement was not one of the primary treatment 
arms studied. These studies were excluded unless regular 
use of sharp debridement in both intervention treatment 
arms was reported. However, this made it difficult to 
determine inherent efficacy and exclude confounding of 
the primary debridement methods by use of concurrent 
sharp debridement in both treatment arms.

Studies with short- term follow- up periods were 
compared with studies using longer follow- up periods, 
ranging from 10 days to 24 weeks, which could have intro-
duced bias. Length of study was not used as inclusion/
exclusion criteria in this SR/MA in an effort to avoid 
missing pertinent studies during the search process.

RCTs published since the conduct of this SR
An RCT using ultrasound debridement was not available 
at the time of this review but was underway and published 
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in 2019.75 An additional RCT on maggot debridement 
therapy was also concluded in 2019.76 The authors of 
these RCTs reported favorable outcomes on the role of 
these debridement interventions in DFU. These RCTs will 
be reviewed and may meet eligibility criteria in a future 
update of this SR. If additional RCTs on these interven-
tions are conducted, it may also be possible to synthesize 
the evidence and generate better inference from future 
updated MAs.

Three studies were designated ‘studies awaiting classi-
fication’. Determination of inclusion/exclusion criteria 
could not be made until additional information becomes 
available.

Agreements and disagreements with other SRs
A summary table compares and contrasts the 10 prior SRs 
retrieved to the findings of this SR (table 4).

The SRs included 4–10 studies. The SRs all included 
randomized studies, and 3 of 10 SRs included non- 
randomized studies.77–79 The number of participants 
ranged from 149 to 575 participants. The follow- up 
period in the retrieved SRs ranged from 10 days to 24 
weeks. The study period included in the SRs ranged from 
1989 to 2007.

The 10 SRs retrieved included 5 SRs that used a standard-
ized approach to summarize their findings. These five SRs 
were Cochrane reviews that used the GRADE approach.80 
The 10 SRs pooled 2–6 studies in their respective anal-
yses. The retrieved SRs’ findings collectively concluded 
no, low, or weak evidence that one form of debridement 
was superior to another form of debridement or superior 
to the control condition.20 None of the 10 SRs used MR or 
conducted any type of moderator analysis.

The summary of our review’s findings was based on the 
GRADE approach.80 Many of our conclusions regarding 
the direction of future trials were similar to those of the 
preceding SRs (online supplemental appendix tables 
15- 18). These include findings that demonstrated low 
evidence that any form of debridement type is more effec-
tive than other forms of debridement in healing DFUs. 
There was low evidence for hydrogel and for any debride-
ment when compared with control, and these findings 
remain unclear due to risk of bias (online supplemental 
appendix tables 15- 18). The SRs that included non- 
randomized studies with RCTs made comparable conclu-
sions to systematic reviews restricted to randomized 
studies.

The findings in the 10 included SRs were consistent in 
that they reported weak or poor evidence to conclude that 
one form of debridement was superior to alternate forms 
of debridement or to the control condition/standard 
treatment, including wound care and saline/antiseptic 
dressing. The SRs uniformly reported significant sources 
of bias in the respective RCTs retrieved for analysis.

Due to the variation in research methods and study 
types included in the 10 SRs retrieved, our research team 
made the decision not to attempt synthesis of the find-
ings by performing a MA on the retrieved SRs. Instead, we 

reported the authors’ results of the 10 SRs qualitatively, 
along with their respective and consistent conclusions. 
Drawing statistical inference by combining data extracted 
from SRs that have variable designs includes the following 
challenges: SRs that combined both randomized and non- 
randomized trials, variation in the RCTs retrieved, incon-
sistency of outcome findings reported, and variation in 
the wound types studied. This made further study with 
quantitative MA impractical. There was also variation in 
the type and quality of quantitative information reported 
among the 10 included SRs. The form of debridement 
most frequently used as a control condition or standard 
treatment condition or comparator was autolytic debride-
ment, specifically using moistened gauze dressings with 
either saline or an antiseptic such as iodine.

Conclusions reported in the prior SRs retrieved with 
regard to the direction of future trials included the need 
for larger sample sizes and standardized reporting from 
the authors of the clinical trials. The findings in these SRs 
were consistent in that they found weak evidence that 
any debridement or debridement dressing type was more 
effective than other forms of debridement in healing 
diabetic foot ulcers. The authors reported increased risk 
of bias in the included studies used in the 10 SRs retrieved 
for this analysis.

GRADE evaluations were used on the four MAs with 
significant findings conducted in this SR . These included 
hydrogel compared with control (online supplemental 
appendix table 15), foam dressing compared with wet 
to dry saline dressings (online supplemental appendix 
table 16), hydrofiber compared with control (online 
supplemental appendix table 17), and any debridement 
compared with control (online supplemental appendix 
table 18).

The GRADE approach was used to objectively evaluate 
the evidence and concluded the following80: the quality 
of evidence is low to very low for the comparisons studied 
and was found to be weak based on the considerations 
used in the GRADE approach.80

These findings do not support the endorsement of any 
single form collectively as superior to any other form of 
debridement in the treatment of DFU, nor do the find-
ings support the use of any form of debridement over the 
control for comparison.81 This SR may be considered a 
non- inferiority study. The CIs for the point estimates were 
large, frequently including thresholds of equivalence, 
which was consistent in the analyses conducted.

CONCLUSION
Patients, healthcare providers, policy makers, and all 
other stakeholders are cautious in altering clinical prac-
tice on the basis of findings derived from small trials of 
unclear or high risk of bias, including non- randomized 
studies or weakly designed randomized studies.

Stakeholders are careful not to extrapolate findings 
from DFUs to other wound types, although diabetic 
wounds are considered among the most recalcitrant of 
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wounds. Findings related to these resistant wound types 
may be applicable to researchers studying wounds other 
than DFUs. The findings in the review of the literature on 
SRs conducted on similar research questions supported 
the need to design and conduct a comprehensive SR that 
uses all available human experimental evidence from 
all RCTs, including those RCTs in the 10 SRs reported 
previously. This may assist diverse stakeholders in making 
important clinical, public health, and policy decisions.

Implications for practice
This comprehensive SR of all available human exper-
imental evidence in RCTs supports the conclusion that 
no specific debridement method used in DFU appears to 
increase healing rates as compared with other debride-
ment methods. This includes the control using moist-
ened gauze and standard practice. The included studies 
evaluated debridement interventions on participants with 
a wide variation in grade/stage of DFUs. It was unclear 
whether disease severity and comorbidities in the RCTs 
were balanced between interventional treatment arms. 
This was apparent in smaller studies despite the use of 
randomization to balance for confounding.

Practitioners may choose to consider other charac-
teristics such as individualization of therapy, patient 
tolerability, indications/contraindications, and 
cost when choosing between alternative methods of 
debridement. These challenges can be appreciated 
since uncertainty exists around this treatment deci-
sion based on the quality of data available to inform 
clinical decision making.

Implications for research
Currently, inadequate evidence exists to conclude there 
is any difference, advantage, or benefit between various 
competing forms of debridement as compared with the 
control condition, a form of autolytic debridement using 
moistened gauze as standard care.

It is important that future studies include standardized 
outcome reporting, including QoL indicators, and cost- 
effectiveness analyses, which were underutilized in the 
studies retrieved. The need for less variability and more 
uniform reporting of specific outcomes may have direct 
implications on clinical decision making and public 
health, including the outcomes frequency of amputation, 
complicating infections, and QoL. Future standardized 
research methodology will be of value to patients and all 
stakeholders.

It is important to view the DFU as a determinant or 
risk factor for adverse outcomes, rather than purely as a 
disease state. The status of other interventions and stan-
dards of care in DFU, including offloading, nutritional 
services, infection eradication, smoking interventions, 
and PAD interventions, should be universally reported.

The use of the Wound, Ischemia, and Foot Infection 
system developed to help stratify amputation risk in 
patients should be strongly considered.82 Its wider use 
in clinical practice and studies could provide valuable 

information on disease severity and amputation risk that 
would be useful to research investigators.

Studies should be conducted in accordance with stan-
dardized uniform practice guidelines for design, conduct, 
and reporting of RCTs. This would afford researchers 
the opportunity to design and conduct better quality 
syntheses of evidence using SRs/MAs, facilitating more 
meaningful inference from data.

The complications associated with amputations, 
infections, QoL, and premature mortality dispropor-
tionately burden individuals, healthcare resources, 
the society, the family unit, and workplace/employers, 
along with government and private services for the 
disabled. SRs are useful tools in evidence- based medi-
cine. They require summarizing and pooling of high- 
quality studies to make broader inference and help 
identify knowledge gaps. They will not only summarize 
and make broader inference on the state of current 
evidence but will also help direct future research 
efforts, as highlighted in this SR.
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Appendix 1 Supplementary Tables 

Supplementary Table 1. Methods of Debridement 

Debridement 

Methods 

Explanation Advantage

s 

Disadvantage

s 

Indications Contraindication

s 

Non-

Mechanical 

 Selective & 

Specific for 

non-viable 

tissue 

Convenient 

application 

None to 

minimal 

discomfort 

Less cost 

Slower (days 

to weeks) 

 

1. Removal of 

potential infection 

source, i.e. non-

viable tissue. 

2. Removes critically 

colonized tissue, 

reduced bacterial 

burden, reduced 

resistance related to 

antibiotic treatment. 

3. Facilitates cultures 

taken to evaluate 

requirements for 

antibiotic treatment 

4. Stimulates wound 

bed support in 

healing and for 

procedures not 

limited to grafting, 

flaps, skin 

substitutes. 

1.Contraindication

s pertain to 

specific method of 

debridement used. 

2. Avoid 

debridement of 

dry intact eschars 

without clinical 

evidence of 

underlying 

infection as this 

can serve as a 

biological 

dressing. 

Autolytic Dressing-

type 

specific, 

sustains 

moist wound 

healing 

environment 

facilitating 

autolysis of 

devitalized 

tissue. 

Selective in 

non-viable 

tissue. 

No or little 

discomfort. 

Convenient 

Less cost 

Slow (days to 

weeks) 

May result in 

periwound 

maceration 

with very 

exudative 

wounds. 

Can be 

colonized and 

infected. 

Less ideal in 

the infected 

wound. 

Less cost 

Similar to above If active infection 

and extensive 

amounts of 

devitalized tissue 

needing removal 

including 

gangrenous tissue, 

a different method 

of debridement 

should be 

considered. 

Enzymatic Uses an 

enzyme 

applied to 

the wound 

More rapid 

effect than 

autolytic 

debrideme

Slow (days to 

weeks) 

Could be 

Similar to above 1. Relative 

contraindication 

are significantly 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Surg Interv Health Technologies

 doi: 10.1136/bmjsit-2021-000081:e000081. 4 2022;BMJ Surg Interv Health Technologies, et al. Dayya D



(collagenase

) that lyses 

non-viable 

tissue. 

nt 

Selective & 

specific to 

non-viable 

tissue. 

None or 

little 

discomfort. 

Convenient 

associated 

with 

periwound  

maceration in 

heavily 

exudative 

wounds. 

Less ideal in 

infected 

wounds. 

Can be 

deactivated by 

other 

treatments in 

wound care. 

Expensive 

infected wounds.  

2. Collagenase to 

avoided with 

silver-containing 

products or Dakin 

solution. 

Mechanical  Relatively 

faster 

method 

than non-

mechanical 

debrideme

nt 

May be 

selective or 

non-selective 

depending on 

specific 

method used. 

Less 

convenient. 

Associated 

with more 

pain. 

Expensive 

1. Removal of  source of 

infection, primarily non-

viable tissue. 

2. Removes critically 

colonized tissue, decreases 

bacterial burden, reduces the 

resistance from antibiotic 

treatment, and permits 

obtaining accurate cultures. 

3. Facilitates deeper cultures 

immediately post-

debridement. 

4. Stimulates wound bed to 

support healing and 

facilitates procedures 

including grafts, flaps, skin 

substitutes. 

5. Could require local or 

general anesthesia which has 

inherent risk. 

1. Depends on the 

method of 

mechanical 

debridement used. 

2. Avoid is 

granulation tissue 

covers the wound 

bed and no 

devitalized tissue 

is present. 

3. Insufficient pain 

control. 

4. Inadequate 

tissue perfusion 

and/or hypoxia 

involving the 

anatomic area. 

5. Eschar without 

clinical evidence 

infection and 

serving as a 

biological 

dressing. 

Sharp/Surgic

al 

Uses a sharp 

instrument 

Quick Relatively 

more post-

Similar to above 1. Operative 

debridement 
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including a 

scalpel or 

scissor to 

remove non-

viable tissue 

in outpatient 

or operating 

room setting. 

Specific 

Painful 

Expensive 

procedure 

pain. 

Expensive i.e 

may require 

operating 

room setting. 

 

requires surgical 

risk assessment. 

2. Avoid in eschar 

without clinical 

evidence of 

infection where 

eshcar may serve 

as biological 

dressing. 

Wet to Dry Uses saline 

moistened 

gauze that is 

allowed to 

dry and is 

removed 

when 

adherent to 

tissues 

causing non-

selective 

mechanical 

removal of 

non-viable 

tissue. 

Quick 

Nonspecifi

c 

Painful 

More cost 

Nonspecific 

& 

nonselective, 

potential 

removal of 

granulating 

tissue. 

Relatively 

more pain or 

discomfort. 

Similar to above Similar. 

Aqueous 

High-

Pressure 

Lavage 

Irrigation, or 

Whirlpool 

Uses high 

pressure 

irrigation 

done 

manually 

with a 20 ml 

syringe and 

an 18-gauge 

angiocathete

r, delivers 12 

psi; 

alternatively 

high-

pressure jet 

aqueous 

stream from 

a whirlpool 

or alternate 

mechanical 

irrigation 

device. 

Quick 

Preferable 

for large 

wounds. 

Nonspecific 

& 

Nonselective 

Less specific,  

Cross-

contamination 

of other 

wounds and 

infection. 

Relatively 

more pain or 

discomfort.  

Immersion of 

patient may 

be required. 

Expensive 

Similar to above Similar to 

mechanical 

debridement. 

Risks cross-

contamination if 

multiple wounds 

present 

Ultrasound 

debridement 

Uses a 

cavitation 

Quick Relatively 

more post-

Similar to above Contraindications: 

Similar to that 
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method to 

generate 

sound 

energy by a 

handheld 

instrument 

mechanicall

y dislodging 

removing 

nonviable 

tissue. 

Specific procedure 

pain or 

discomfort. 

Risk of 

exposure to 

aerosolized 

infectious 

organisms and 

debris to 

healthcare 

provider from 

the patients 

wound. 

Expensive 

discussed in 

mechanical 

debridement. 

Biosurgery 

Maggot 

Debridement 

Therapy 

Uses 

maggots 

applied in 

larva stage 

consuming 

non-viable 

tissue 

selectively 

and removed 

usually 

around day 

3. 

Relatively 

quick 

Specific 

Possibly 

minor pain or 

discomfort. 

Patient 

aversion, 

psychological 

factors. 

 

Similar to above 1. Abdominal 

wounds 

contiguous with 

the intraperitoneal 

cavity. 

2. Pyoderma 

gangrenosum with 

immunosuppressio

n therapy. 

3. Wounds in 

areas close to 

those afflicted by 

septic arthritis. 

 

 

Supplementary Table 2: A table displaying the inclusion and exclusion criteria for included 

studies. 
Trial Author Inclusion Criteria Exclusion Criteria 

1) Ali 20131 1) Texas 2nd grade diabetic foot ulcer Not reported. 

2) Amini 20132 1) Diabetes (type 1 and type 2) 

2) Diabetic foot ulcer 

3) Wagner Grade 3 chronic (>1 month) 

1) 0.6 </= ABI* </= 1.2 

(*Ankle Brachial Index) 

3) Apelqvist 19903 1) Previous diabetes mellitus 1) Patch test positive individuals. 
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2) Superficial skin ulcer below the ankle 

3) Systolic toe pressure > 45 mmHg or an 

absence of cutaneous erythema. 

4) Ulcers between 1 - 25 cm2 and > 50% 

covered by dry or wet necrotic tissue. 

5) Only one ulcer the largest was chosen for 

study in each patient. 

2) Clinical signs of cellulitis. 

3) Ulcers where application of intervention 

dressings would be inappropriate. 

4) Baker 19934 1) Patients with neuropathic foot ulcer in a 

diabetic foot center 

Type of DM unspecified 

Not reported 

5) Belcaro 20105 1) Patients who had ulcers resulting from 

chronic venous insufficiency or diabetes 

Not reported. 

6) Blackman 19946 1) Diabetes Type 1 or Type 2 

2) Partial or full thickness open wound or foot 

ulcer free; free of hard eschar 

1) Ulcers with Wagner stage 3 or higher 

2) Ulcers progressing to Wagner stage 3 or higher 

3) Subjects needing vascular surgery 

4) Ulcers from Charcot joints 

5) Ulcers of non-diabetic origin 

7) Bowling 20117 1) Type 1 or Type 2 DM 

2) Foot ulcer, full thickness, distal to malleoli 

2) Chronic > 4 weeks 

3) Non-clinically infected foot ulcers 

4) Necrotic tissue present and mechanical 

debridement indicated. 

5) One ulcer per patient included 

1) Ulcers larger than 25 cm2 

2) Texas Classification grade 3 

3) Osteomyelitis 

4) Peripheral arterial disease (ABI < 0.8/absent 

pulses. 

5) Prescription use of anticoagulants, 

immunosuppressive drug treatment 

6) Allergies to chlorine 

7) Clinically infected wounds excluded on grounds 

of antibiotic use. 

8) Clever 19958 1) Age 18 - 80 years 

2) Pure neuropathic superficial ulcer 1-5 cm in 

diameter 

Diabetics with an ankle-brachial pressure 

index < 0.8 (measured using Doppler ultrasound) 

Clinical or radiological signs of osteomyelitis or 

tendon 

involvement. 

Large vessel disease 

Ulcers requiring additional topical treatment 
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Known allergies to any product used 

9) D'Hemecourt9 

(1998): written consent 

needed 

1) 19 years or older 

2) Type 1 or type 2 diabetes 

3) At least 1 full thickness ulcer (stage 3 or 4) 

chronic diabetic foot ulcer present for at least 8 

weeks. 

4) Target area (Length x Width) 1cm2-10cm2 

post debridement 5) Transcutaneous oximetry 

in the affected limb (TcpO2) >/= 30 mmHg 

1) Osteomyelitis affecting area of ulcer 

2) Target area < 1cm2 OR > 10 cm2 post-

debridement 

3) More than 3 ulcers present at baseline 

4) A cause of ulcer other than diabetes e.g. 

electrical, chemical or radiation 

5) Patients with cancer at time of enrollment 

6) Concomitant medication known to affect wound 

healing e.g. corticosteroids, chemotherapy, 

immunosuppressant’s 

7) Pregnant, nursing or of child bearing potential 

not using acceptable contraception. 

10) Donaghue 199810 1) At least 21 years of age 

2) Adequate nutritional intake (albumin > 2.5 

gms/dl) 

3) Adequate blood flow to lower extremity 

(palpable pulses, normal noninvasive tests) 

4) Foot ulceration at least 1 cm2 post-

debridement. 

1) Severe renal impairment (creatinine >) 

2) Severe liver impairment (liver function tests >/= 

2 times normal levels. 

3) Serious medical disorder that can interfere with 

wound healing. 

4) Osteomyelitis (deep ulcer probing to bone, or 

radiographic evidence) 

5) Clinical signs of infection 

6) History of alcohol or drug abuse. 

11) EhsanUrRehman 

201311 

1) Diabetic patients of either gender 

2) All age groups 

3) Diabetic foot ulcers Wagner grade I & II 

1) Nonconsenting patients 

2) Systemic infection and other comorbidities 

12) Foster 199412 1) At least 18 years’ old 

2) A clean diabetic foot ulcer 

3) Willing and able to comply with study 

protocol 

1) Slough, necrotic, or infected ulcer 

13) Goretti (2008)13 1) Infected foot lesions post-surgical 

debridement 

2) surgical outcomes > 5 cm2 

Not reported 
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3) ankle-brachial index > 0.9, 

4) presence of at least two arteries in the ankle 

documented by palpable pulses or Doppler CW 

14) Hammouri 200414 1) Diabetic foot ulcers Not reported 

15) Jeffcoate 200915 1) Type 1 and type 2 Diabetes 

2) Age > 18 yrs. 

3) Chronic (>/= 6 weeks) full thickness foot 

ulcer on or below malleoli 

4) Cross sectional area 25 mm2 - 2500 mm2 

5) Able and willing to give informed consent 

6) Reasonably accessible by car to the hospital 

1) Known allergy to treatment preparations 

2) Ulcer extending to tendon, periosteum, or bone 

3) Osteomyelitis 

4) Soft tissue infection requiring systemic 

antibiotics 

5) Ulcer on a limb being considered for 

revascularization 

6) Management with a non-removable cast without 

a dressing window. 

7) Gangrene on affected foot 

8) Eschar not removable by clinical debridement 

9) Sinus or deep track 

10) Hallux amputation preventing toe pressure 

measurement 

11) ABI < 0.7 or toe systolic pressure < 30 mmHg 

12) Ulceration by disease other than diabetes 

13) Any other serious disease likely to compromise 

outcome 

14) Cr > 300 µMol/L 

15) Immunosuppressant’s, systemic steroids other 
than inhalation, or any other preparation that could 

interfere with healing. 

16) Living > 10 miles from clinic 

17) Those withholding consent 

16) Jensen (1997)16: 

written consent needed 

1) Diabetic foot ulcer of at least 1cm diameter 

2) No evidence of infection in ulcer or peri-

wound tissue 

No exclusion criteria specified 
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3) Wagner grade 2 ulcer, full thickness into 

subcutaneous tissue, not involving tendon, joint 

capsule, or bone 

4) Documented blood supply consistent with 

the ability to heal (palpable pulses, non-

invasive vascular study) 

5) Willingness to comply with protocol. 

17) Lalau 200217 1) Age < 75 yrs. 

2) Diabetes either Type 1 or Type 2 

3) Foot lesion in the phase of cleansing 

(granulation tissue < 50% for wound area) 

4) Surface area between 1 - 50 cm2. 

Acute (< 2 months) and Chronic lesions 

2) Surface area of 1 - 50 cm2 

1) Hgba1c > 10% 

2) Presence of clinical infection (redness, swelling, 

warmth, periwound erythema) 

3) Osteomyelitis (on plain radiography, or probing 

of bone) 

4) Tunneled wound 

5) Severe hypo-vascularization (TcPO2 < 30mmHg) 

18) Markevich 

(2000)18 

Diabetic Neuropathic Foot wounds No exclusion criteria specified 

19) Mazzone 199319 1) Diabetic subjects with chronic foot ulcers 

Type of DM unspecified. 

No other inclusion criteria pre-specified. 

No exclusion criteria specified. 

20) Munter 200620 1) 18 years or older 

2) Not pregnant or lactating 

3) Chronic wounds 

4) Mixed etiology wounds including burns, 

donor sites, post-operative wounds, but most 

reported as leg ulcers, pressure ulcers, and 

Diabetic foot ulcers (Wagner grade 1 - 3) 

5) Ulcer depth < 0.5 cm 

Not reported 

21) Ogce 200721 1) Type 1 or Type 2 Diabetes 

2) Wagner grade 2 or grade 3 diabetic foot 

ulcers 

Not reported 

22) Piagessi 200122 1) All patients presenting to foot clinic in 1998 

2) Age 18 - 75 

3) Type 1 or Type 2 diabetes > 5 years 

1) Active infection: Local signs (purulent discharge, 

redness, swelling, tenderness, or odor) OR systemic 

signs (fever, malaise, leukocytosis) + confirmed 

culture exams 

2) Plasma creatinine > 2 mg/dl 
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4) Ulcer deeper than 1 cm for 3 weeks 

5) Palpable peripheral pulses or ABPI > 0.9 

6) Ulcers due to diabetic neuropathy or surgical 

drainage of previous infection or both. 

3) Recent episode of ketoacidosis 

4) Malignancies 

5) Any therapy of pathology that might interfere 

with healing process 

6) Candidates for a major amputation 

23) Piaggesi (1998)23 1) All patients newly presenting to the diabetic 

foot clinic between January - December 1995 

2) One or more diabetic neuropathic ulcer 

3) Diabetes type 1, type 2, at least 5 years 

duration uncomplicated. 

1) Presence of symptomatic claudication OR 

absence of foot pulses 

2) Recent ketoacidosis 

3) Renal Failure Cr > 177 micromole/L 

4) Presence of Infection 

5) Congenital foot deformities or diabetic 

neuroarthropathy 

6) BMI > 30 

7) Clinical history of stroke, cardiac failure, cancer, 

HIV, Mental Illness 

8) ABPI < 0.9 

9) Osteomyelitis 

24) Rhaiem 199824 1) Diabetic hospitalized patients from 1992 - 

1995 

Not reported 

25) Roberts 200125 1) Type 1 diabetics with neuropathic foot ulcers 

of the plantar surface. 

No other inclusion criteria pre-specified. 

ABPI < 0.8 No exclusion criteria specified. 

26) Shukrimi 200826 1) All NIDDM patients with Wagner grade II 

ulcers admitted for surgery. 

2) Age 35 - 65 

3) TcPO2 > 30 mmHg 

4) Albumin > 35 g/dl 

1) Multiple medical comorbidity 

2) Steroid therapy 

3) Neutrophil count < 2000/mm3 

27) Singh 200627 1) Diabetic foot ulcers admitted to orthopedic 

wards. 

2) Wagner type 1 and type 2 

3) Known cases of DM Type 1 or Type 2 

treated medically 

1) Wagner grade 3 or grade 4 diabetic foot ulcers 

2) Ulcers covered with hard scab 

3) Peripheral neuropathy based on modified NDS 

4) Patients without at least one of the foot pulses 

palpable (dorsalis pedis or posterior tibial) 
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4) Glycemic control during hospitalization with 

insulin. 

5) Sensate feet based on Modified Neuropathic 

Disability Score (NDS) 

6) At least one of the foot pulses palpable 

(dorsalis pedis or posterior tibial arteries) 

28) Tallis 201328 1) 18 yrs. or older, any race, either sex 

2) Type 1 or Type 2 DM requiring diabetic 

medications. 

3) Full thickness neuropathic ulcers between 

0.5 cm2 - 10 cm2 

4) Ulcer duration 1 month 

5) Willing and able to perform daily dressing 

changes at home. 

6) Willing and able to use off-loading 

7) Adequate perfusion to target foot ulcer 

(TcPO2 > 40 mmHg, or toe pressure > 40 

mmHg or Doppler waveform consistent with 

adequate flow) 

8) Adequate nutrition (albumin >/= 2.0 g/dL 

and pre-albumin > 15 mg/dL) 

9) No active infection 

10) No target wound tunneling 

11) Target could not be on heel or over a 

Charcot deformity 

Not reported 

29) Vandeputte 

(1997)29: written 

consent needed 

Diabetic wound on foot Patient receiving systemic antibiotics 

30) Whalley (2001)30 1) Diabetic neuropathic foot ulcer 

2) Type 1 and Type 2 Diabetics 

No exclusion criteria specified 

Foot notes 

TcPo2 – Transcutaneous oximetry in mmHg 

ABI – Ankle Brachial Index 
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Hga1c = Hemoglobin a1c 

BMI – Body Mass Index 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Supplementary Table 3 Table displaying the Study year, sample sizes and study settings of included 

studies. 

# [Study ID] Year 

[Total 

Sample 

Size] 

[Primary Intervention] 

(# patients preceding) 

[Comparator/Control] (# 

patients preceding) 
Study Setting Country 

1 Ali 20131 2013 70 

A) Cutimed Sorbact 

35 patients 

B) Standard Dressing 

(Saline cleansed 

povidone-soaked gauze 

dressing) 

35 patients 

Hospital 
Saudi 

Arabia 

2 Amini 20132 2013 40 A) Low frequency (20- B) Standard wound care Clinic Iran 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Surg Interv Health Technologies

 doi: 10.1136/bmjsit-2021-000081:e000081. 4 2022;BMJ Surg Interv Health Technologies, et al. Dayya D



60kHz) ultrasound 

assisted wound therapy 

+ standard wound care 

20 patients 

alone 

20 patients 

3 Apelqvist 19903 1990 44 

A) Hydrococolloid 

22 patients 

B) Adhesive Zinc Oxide 

tape 

22 Patients 

Outpatient Sweden 

4 Baker 19934 1993 19 

A) Allevyn 

Hydrocellular dressing 

? patients 

B) Sorbsan Calcium-

Alginate dressings 

? patients 

Clinic Unclear 

5 Belcaro 20105 2010 66 

A) Multivalent silver 

oxide Ag4O4 ointment 

+ elastic compression 

34 patients 

B) Control group 

(standard cleaning and 

elastic compression 

management methods 

without silver ointment) 

32 patients 

Unclear Italy 

6 Blackman 19946 1994 18 

A) Polymeric dressing 

11 patients 

B) Wet to dry saline 

dressing 

7 Patients 

Unclear US 

7 Bowling 20117 2011 20 

A) Jet lavage 

debridement with 

superoxide aqueous 

solution + hydrogel 

10 patients 

B) Jet lavage 

debridement with saline 

solution + hydrogel 

10 patients 

Hospital, 

Outpatient 

US, UK 

8 Clever 19958 1995 40 

A) Hydroactive 

polyurethane gel 

dressing Cutinova 

Hydro + standard 

therapy* 

20 patients 

B) Hydrophilic 

polyurethane foam 

dressing Allevyn + 

standard therapy* 

20 patients 

Outpatient Germany 

9 D'Hemeourt 19989 1998 138 

A) Good wound care + 

Sodium 

Carboxymethylcelluose 

Hydrogel 

70 patients 

B) Good wound care* 

alone 

68 patients 

Unclear USA 

10 Donaghue 199810 1998 75 

A) Collagen Alginate 

50 patients 

B) Saline gauze 

25 patients 

Outpatients USA 

11 
EhsanUrRehman 

201311 
2013 60 

A) Honey soaked 

dressing 

? patients 

B) Povidone-

iodine/normal saline 

dressing 

? patients 

Hospital, ED Pakistan 

12 Foster 199412 1994 30 

A) Hydrocellular 

polyurethane foam 

dressing Allevyn 

15 patients 

B) Calcium sodium 

alginate dressing 

15 patients 

Outpatient UK 
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13 Goretti 200813 2008 40 

A) Super-oxidized 

solution (SOS) 

treatment 

20 patients 

B) Standard local 

treatment with povidone 

iodine 

20 patients 

Hospital Italy 

14 Hammouri 200414 2004 203 

A) Honey/Normal 

Saline, washed with 

normal saline post-

debridement 

100 patients 

B) Povidone 

Iodine/H2O2 (3:1) 

washed with same 

solution post-

debridement 

100 patients 

Hospital Jordan 

15 Jeffcoate 200915 2009 317 

A) Hydrofiber 

103 patients 

B) Iodine Gauze 

108 patients 

C) Gauze 

106 patients 

Multidisciplinary 

Outpatient 

9 centers 

UK 

16 Jensen 199831 1998 31 

A) Carrasyn hydrogel 

wound dressing 

(CHWD) cleansed with 

ULTRAKLENZ 

wound cleanser. 

14 patients 

B) Wet-to-moist saline 

gauze cleansed with 

ULTRAKLENZ wound 

cleanser 

17 patients 

Outpatient USA 

17 Lalau 200217 2002 77 

A) Calcium Alginate 

39 patients 

B) Vaseline Gauze 

38 patients 

Outpatients France 

18 Markevich 200018 1998 140 

A) Larval therapy 

(green bottle fly - 

Lucilia sericata 6-10 

larva per 1 cm2 of 

wound surface area) 

removed after 72 hours 

70 patients 

B) Hydrogel (no data on 

frequency of dressing 

change) 

70 patients 

Unclear Europe 

19 Mazzone 199319 1993 19 

A) Polymeric 

membrane foam 

dressing 

11 patients 

B) Wet to Dry saline 

gauze mesh dressing 

8 patients 

Outpatient USA 

20 Munter 200620 2006 619 

A) Silver releasing 

hydrophilic 

polyurethane foam 

dressing 

326 patients 

B) Local Best Practice 

(study reports that this 

ranged from gauze, 

moist wound healing, 

wound healing products, 

to antimicrobial 

treatments) 

293 patients 

Outpatient 

Germany 

UK 

Denmark 

Italy 

Switzerland 

Belgium 

Slovenia 
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Brazil 

Canada 

21 Ogce 200721 2007 60 

A) Hydrocolloid 

dressing (combined 

with paste for wound 

cavities, and powder 

for infection) 

30 patients 

B) Classic wound 

dressing 

30 patients 

Hospital Turkey 

22 Piaggesi 200122 2001 24 

A) Sodium Carboxy-

Methyl Cellulose 

Hydrofiber (Aquacel) 

changed every 2nd or 

3rd day depending on 

extent of exudate 

produced by wound. 

10 patients 

B) Saline moistened 

gauze (renewed twice 

daily with saline to 

prevent drying) 

10 patients 

Outpatient Italy 

23 Piaggesi 199823 1998 46 

A) Treatment - 

Surgical debridement 

22 patients 

B) Control - Non-

surgical conservative 

treatment and pressure 

relief 

24 patients 

Outpatient Italy 

24 Rhaiem 199824 1998 80 

A) G1: cleaning ulcers 

with hydrogen 

peroxide 3% + local 

applied Jam sugar 

16 patients 

B) G2: cleaning ulcers 

with hydrogen peroxide 

3% + antibiotic-therapy 

24 patients 

C) G3: cleaning ulcers 

with hydrogen peroxide 

3% + antibiotic-therapy 

40 patients 

Hospital Tunisia 

25 Roberts 200125 2001 30 

A) Allevyn 

hydrocellular foam 

dressing 

14 patients 

B) Saline soaked (low 

adherent) dressing and 

standard podiatric care 

16 patients 

Hospital UK 

26 Shukrimi 200826 2008 30 

A) Honey dressing 

? patients 

B) Standard dressing 

(Povidone 

Iodine/Normal saline, 

1:10) 

? patients 

Hospital Malaysia 

27 Singh 200627 2006 60 

A) Non-contact 

Ultrasonic debridement 

(24 KHz) performed 

every other day 

33 patients 

B) Sharp/surgical 

debridement conducted 

every other day 

27 patients 

Hospital Malaysia 

28 Tallis 201328 2013 48 

A) Clostridial 

Collagenase Ointment 

(CCO) 

24 patients 

B) Saline Moistened 

Gauze (SMG) + 

Selective Sharp 

Debridement 
Outpatient USA 
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24 patients 

29 Vandeputte 199729 1997 29 

A) Hydrogel 

15 patients 

B) Dry gauze (control) 

14 patients 

Outpatient Belgium 

30 Whalley 200130 2001 66 

A) Purilon Hydrogel 

? patients 

B) Intrasite Hydrogel 

using Biatain Non-

adhesive dressing 

(Coloplast A/S) as a 

secondary dressing 

Dressings changed at 

least every second day 

? patients 

Unclear Europe 

Footnotes: G1 = Group 1, G2 = Group 2 

Note: The data above was reprinted from the 30 included studies. For referencing see the cited and 

referencing list for the included studes. 

 

 

 

 

 

 

 

Supplementary Table 4: A table displaying the Patient demographics for included studies. 

# [Study ID] [Mean Age yrs. +/- SD] [Gender M/F] 

1 Ali 2013
1
 Not reported 48/22 

2 Amini 2013
2
 55.2 +/- 9.4 24/16 

3 Apelqvist 1990
3
 63 +/- 36 26/20 

4 Baker 1993
4
 Not reported Not reported 

5 Belcaro 2010
5
 55.9 +/- 3.8 29/37 

6 Blackman 1994 55.9 +/- 13.6 17/1 

7 Bowling 2011 53.1 +/- 12.6 12/8 
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8 Clever 1995 56 +/- 13.13 32/8 

9 D'Hemeourt 1998 58.3 +/- 12.13 127/45 

10 Donaghue 1998 59.5 54/21 

11 EhsanUrRehman 2013 55.3 +/- 3.89 35/25 

12 Foster 1994 65.5 20/10 

13 Goretti 2008 Not reported Not reported 

14 HammouriJRMS2004 58 112/88 

15 Jeffcoate 2009 59.6 +/- 12.6 240/76 

16 Jensen 1998 Not reported Not reported 

17 Lalau 2002 62.2 +/- 11.75 45/32 

18 Markevich 2000 53.6 +/- 15.4 Not reported 

19 Mazzone 1993 Not reported Not reported 

20 Munter 2006 69.3 +/- 13.90 Not reported 

21 Ogce 2007 59.85 36/24 

22 Piaggesi 2001 62.2 +/- 6.05 Not reported 

23 Piaggesi 1998 64.39 +/- 11.67 Not reported 

24 Rhaiem 1998 56 +/- 32 59/21 

25 Roberts 2001 59.5 Median 23/7 

26 Shukrimi 2008 52.1 15/15 

27 Singh 2006 56.87 +/- 11/06 33/27 

28 Tallis 2013 61 +/- 11.8 32/16 

29 Vandeputte 1997 63.95 +/- 14.5 13/16 

30 Whalley 2001 Not reported Not reported 

 

 

 

 

Supplementary Table 5: Wagner Wound Grade Classification System. 

  Grade 

0 1 2 3 4 5 

 

No ulcer in a 

high-risk foot 

Wound 

involving full 

skin thickness 

Wound 

extending to 

ligament and 

muscle 

Wound with 

cellulitis or 

abscess 

Localized 

gangrene 

Extensive 

gangrene 

involving 

the whole 
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foot 

 

Supplementary Table 6: University of Texas Wound Classification System. 

 Grade 

Stage 0 

Pre or Post 

ulcerative lesion 

completely 

epithelialized 

1 

Superficial 

wound not 

involving 

tendon, muscle, 

or bone 

2 

Wound 

penetrating to 

tendon or 

capsule 

3 

Wound 

penetrating to 

bone or joint 

 

A 

No Infection, or 

Ischemia 

0A 1A 2A 

 

3A 

B 

Infection but no 

ischemia 

0B 1B 2B 3B 

C 

Ischemia but no 

infection 

0C 1C 2C 3C 

D 

Infection and 

ischemia are 

present 

0D 1D 2D 3D 

 

Supplementary Table 7 Baseline wound size and duration characteristics of included 

studies 

Surface Area of 

wound ** 

** Expressed as 

means +/- SD unless 

otherwise noted 

Depth of wound ** Wound Staging 

(Wagner Wound 

Grade 0 - 5 OR Texas 

classification 1 - 3, A, 

Duration of ulcer 

** 
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B, C, or D) 

(Staging indicates 

maximum stage or 

grade accepted for 

study.) 

1) Ali 2013
1
 

Reported as: 

< 4 cm
2 

4+ cm
2 
 

A) 0 35 

B) 8 27 

Reported only as: 

< 3 cm 3+ cm 

A) 0 35 

B) 19 16 

Texas 1A -> 2D 

(Texas 2D) 

Total Sample 

Mean duration of 

foot ulcers = 9 

weeks (1 - 105) 

2) Amini 2013
2
 

A) 6.8 +/- 6 cm
2
 

B) 9.9 +/- 7.6 cm
2
 

Not reported Wagner Grade 3 A) 3.4 +/- 3.5 

months 

(15.6 +/- 16.8 

weeks) 

B) 4.4 +/- 4.7 

months 

(17.6 +/- 18.8 

weeks) 

3) Apelqvist 1990
3
 

A) median 2.2 cm
2 

(1 - 

10.5) 

B) median 2.2 cm
2 

(0.9 

- 20.4) 

Not reported Not reported Not reported 

4) Baker 1993
4
 

No baseline data 

reported. 

Not reported Not reported Not reported 

5) Belcaro 2010
5
 

Baseline at 4 weeks 

Not reported Not reported Not reported 
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A) 2.22 cm
2
 0.24 cm

2
 

B) 2.18 cm
2
 1.66 cm

2
 

p<0.05 statistically 

significant difference 

6) Blackman 1994
6
 

A) 2.67 +/- 1.20 cm
2
 

B) 1.81 +/- 0.75 cm
2
 

No statistically 

significant difference 

Not reported. Wagner Grade 1-2 

(Wagner 3) 

A) 25 +/- 7 weeks 

B) 28 +/- 6 weeks 

7) Bowling 2011
7
 

A) 3.0 +/- 3.7 cm
2
 

B) 1.8 +/- 1.6 cm
2
 

Not reported Texas Grade 1-2 

(Texas 2) 

A) 13.7 +/- 12.0 

weeks 

B) 9.7 +/- 8.1 weeks 

8) Clever 1995
8
 

Initial After 4 weeks 

A) 2.05 +/- 3.14 cm
2 

A) 

0.32 ± 0.54 cm
2 
 

B) 2.08 +/- 2.72 cm
2 

B) 

0.34 ± 0.75 cm
2
 

(p > 0.2) Not 

statistically significant 

Not reported Not reported A) 162.37 +/- 325.55 

days 

(23.2 ± 46.5 weeks) 

B) 165.00 +/- 318.68 

days 

(23.6 ± 42.5 weeks) 

9) D'Hemecourt 

(1998)
9
 

A) (Good Wound Care 

alone) 

3.5 +/- 3.53 cm
2
 

B) (Good Wound Care 

+ NaCMC) 

A) 0.4 +/- 0.52 cm 

B) 0.4 +/- 0.20 cm 

Full thickness Stage 

3 or 4 

Wagner Grade 3 - 4 

(Wagner 4) 

A) 42 +/- 42 weeks 

B) 52.8 +/- 60.92 

weeks 
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3.2 +/- 2.75 cm
2
 

Target area 1 cm
2
 to 10 

cm
2
 post-debridement 

10) Donaghue 1998
10

 

A) 2.6 +/- 0.50 cm
2
 

B) 2.99 +/- 0.62 cm
2
 

No statistically 

significant difference
 

(p=0.6237) 

Not reported Wagner Grade 1 - 3 

(Wagner 3) 

A) 146 +/- 73 days 

(20.86 +/- 10.43 

weeks) 

B) 225 +/- 104 days 

(32.14 +/- 14.86 

weeks) 

No statistically 

significant difference 

(p=0.5369) 

11) EhsanUrRehman 

2013
11

 

Not reported 

Not reported Wagner Grade 1 - 2 

(Wagner 2) 

Not reported 

12) Foster 1994
12

 

A) 0.88 cm
2
 

B) 0.79 cm
2
 

Superficial Deep 

A) 12 3 

B) 13 2 

Not reported A) 107 days 

(15.3 weeks) 

B) 170 days 

(24.3 weeks) 

13) Goretti (2008)
13

 

Surgical outcomes > 5 

cm
2
 

No other baseline data 

specified 

Not reported Not reported Not reported 

14) Hammouri 2004
14

 

Not reported 

Not reported Not reported Not reported 

15) Jeffcoate 2009
15

 

0.25-1 cm
2 

1.01- 0.25 

Not reported Not reported Not reported 
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cm
2 

2.5-25 cm
2
 

A) 53 34 16 

B) 48 36 24 

C) 50 34 22 

16) Jensen (1998)
31

 

All ulcers at least 1 cm
2
 

No other baseline data 

specified 

No other baseline 

data specified 

Wagner Grade 2 A) 8 months 

(32 weeks) 

B) 3 months 

(12 weeks) 

17) Lalau 2002
17

 

A) 8.0 +/- 10.5 cm
2
 

B) 8.8 +/- 16.0 cm
2
 

Not reported Not reported A) 4.9 +/- 7.8 

months 

(19.6 +/- 31.2 

weeks) 

B) 9.1 +/- 13.1 

months 

(36.4 +/- 52.4 

weeks) 

18) Markevich (2000)
18

 

A) 14.90 cm
2
 

B) 15.14
 
cm

2
 

Reported as 

comparable at 

baseline, but not 

otherwise specified 

Not reported Average duration 

reported for total 

sample as 15.8 +/- 

10.7 years. 

(821.6 +/- 556.4 

weeks) 

Not reported 

separately for each 

intervention group. 

19) Mazzone 1993
19

 

Not reported 

Not reported Not reported Not reported 

20) Munter 2006
20

 Not reported Wagner Grade 1 - 3 

(Wagner grade 3) 

Not reported 
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A) 52.9 +/- 90 cm
2
 

B) 36.6 +/- 64.4 cm
2
 

21) Ogce
21

 

Not reported 

Not reported Not reported Not reported 

22) Piagessi 2001
22

 

A) 19.2 +/- 6.4 cm
3
 

B) 22.6 +/- 8.4 cm
3
 

No statistically 

significant difference 

A) 2.9 +/- 1.1 cm 

B) 2.3 +/- 1.4 cm 

No statistically 

significant 

difference 

Not reported A) 5.9 +/- 1.3 weeks 

B) 6.8 +/- 2.6 weeks 

No statistically 

significant difference 

23) Piagessi 1998
23

 

Not reported 

A) 1.58 +/- 2.20 cm 

B) 1.98 +/- 1.07 cm 

Wagner Grade 1 - 2 

(Wagner Grade 2) 

A) 32.74 +/- 19.25 

days 

(4.7 +/- 2.75 weeks) 

B) 39.43 +/- 18.92 

(5.6 +/- 2.7 weeks) 

24) Rhaiem 1998
24

 

Not reported 

Not reported Not reported Not reported 

25) Roberts 2001
25

 

Sample median 1.23 

cm
2
 

Sample median range 

(0.21 - 3.50 cm
2
) 

A) Median 1.1 cm
2
 

B) Median 1.45 cm
2
 

Not reported Not reported Sample 15.2 weeks 

Range (1 week - 6 

years) 

26) Shukrimi 2008
26

 

Not reported 

Not reported Wagner Grade 2 Not reported 

27) Singh 2006
32

 

Not reported 

Not reported Wagner Grade 1 - 2 

(Wagner Grade 2) 

Not reported 
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28) Tallis 2013
28

 

A) 3.0 +/- 2.1 cm
2
 

B) 2.4 +/- 2.1 cm
2
 

Not reported Not reported Not reported 

29) Vandeputte 1997
33

 

Not reported 

Not reported Not reported Not reported 

30) Whalley 2001
30

 

A) 2.5 +/- 3.2 cm
2
 

B) 2.4 +/- 2.9 cm
2
 

Not Reported Wagner Grade 1 - 2 

(Wagner grade 2) 

Not reported 

 

 

 

 

 

 

 

Supplementary Table: 8 Baseline participant complicating risk factors for delayed healing in the included 

studies 
[#] [Study ID] [Mean Hgba1c 

(%)] 

[Mean Duration of 

DM (yrs.)] 

[Proportion of sample 

with baseline 

PAD/PVD] 

 [Proportion of 

sample with baseline 

Infection] 

[Offloading] 

Reported Y/N 

 [Proportion with 

Baseline Immune 

suppression] 

[Nutritional status]  Proportion of sample 

Smoking 

Proportion of 

sample with 

Venous 

Insufficiency 

1 Ali 2013
1
 Not reported Not 

reported 

Not reported 

 

Not reported Not reported Not 

reported 

Not 

reported 

0.214 Not 

reported 

2 Amini 2013 8.9 +/- 2.3 14.8 +/- 7.3 0.50 Not reported Yes Not 

reported 

Not 

reported 

0.075 Not 

reported 

3 Apelqvist 1990 8.2 +/- 1.75 20.5 +/- 13.5 Not reported Not reported Yes Not 

reported 

Not 

reported 

Not reported Not 

reported 

4 Baker 1993 Not 

Reported 

Not 

Reported 

Not 

Reported 

Not 

Reported 

Not Reported Not 

Reported 

Not 

Reported 

Not Reported Not Reported 
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5 Belcaro 2010 Not 

Reported 

Not 

reported 

Not reported Not reported Not reported Not 

reported 

Not 

reported 

Not reported Not 

reported 

6 Blackman 1994 8.95 +/- 1 Not 

reported 

Not reported Not reported Yes Not 

reported 

Not 

reported 

Not reported Not 

reported 

7 Bowling 2011 8.7 +/- 1.8 19.35 +/- 8.1 0 0 Not reported Not 

reported 

Albumin 

40.1 +/- 4.5 

grams/Liter 

Not reported Not 

reported 

8 Clever 1995 Not reported Not 

reported 

Not reported 0.725 Yes Not 

reported 

Not reported 0.325 Not 

reported 

9 D'Hemeourt 1998 Not reported Not 

reported 

Not reported Not reported Yes Not 

reported 

Not reported Not reported Not 

reported 

10 Donaghue 1998 Not reported 18 

Range (30 - 81) 

Not reported 0 Yes Not 

reported 

Alb 

3.76 +/- 0.09 

Not reported Not 

reported 

11 EhsanUrRehman 2013 Not reported Not reported Not reported Not reported Not reported Not 

reported 

Not reported Not reported Not reported 

12 Foster 1994 Not reported Not reported Not reported Not reported Not reported Not 

reported 

Not reported Not reported Not reported 

13 Goretti 2008 Not reported Not reported 0 1 Not reported Not 

reported 

Not reported Not reported Not reported 

14 Hammouri 2004 Not reported Not reported Not reported Not reported Not reported Not 

reported 

Not reported Not reported Not reported 

15 Jeffcoate 2009 Not reported 15.7 +/- 10.8 0.196 0 Yes 0 Not reported 0.170 Not reported 

16 Jensen 1998 Not reported Not reported 0 0 Yes Not 

reported 

Not reported Not reported Not reported 

17 Lalau 2002 7.75 +/- 1.75 18.05 +/- 10.35 0.22 Not reported Yes Not 

reported 

Not reported Not reported Not reported 

18 Markevich 2000 Not reported 15.8 +/- 10.7 Not reported Not reported Not reported Not 

reported 

Not reported Not reported Not reported 

19 Mazzone 1993 Not reported Not reported Not reported Not reported Not reported Not 

reported 

Not reported Not reported Not reported 

20 Munter 2006 Not reported Not reported Not reported Not reported Not reported Not 

reported 

Not reported Not reported Not reported 

21 Ogce 2007 7.73 Not reported Not reported Not reported Not reported Not 

reported 

Not reported Not reported Not reported 

22 Piaggesi 2001 8.5 +/- 2.9 15.45 +/- 7.55 0 0 Yes Not 

reported 

Not reported Not reported Not reported 

23 Piaggesi 1998 9.2 +/- 3.0 17.52 +/- 9.51 0 0 Yes 0 Not reported Not reported Not reported 

24 Rhaiem 1998 Not reported 13 +/- 10.6 Not reported 0.517 Not reported Not 

reported 

Not reported 0.55 Not reported 

25 Roberts 2001 Not reported Not reported Not reported Not reported Not reported Not 

reported 

Not reported Not reported Not reported 

26 Shukrimi 2008 Not reported Not reported Not reported Not reported Not reported Not 

reported 

Not reported Not reported Not reported 

27 Singh 2006 Not reported Not reported Not reported Not reported Not reported Not 

reported 

Not reported Not reported Not reported 

28 Tallis 2013 Not reported Not reported 0 0 Yes Not 

reported 

Not reported Not reported Not reported 

29 Vandeputte 1997 Not reported Not reported Not reported 0.069 Not reported Not reported Not reported Not reported Not reported 
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30 Whalley 2001 Not reported Not reported Not reported Not reported Yes Not 

reported 

Not reported Not reported Not reported 

Footnotes 

Study ID = Study Identification 

Hgba1c % = Hemoglobin A1c in percent 

Duration of DM = Duration of Diabetes in years 

PAD/PVD = Peripheral arterial disease/Peripheral vascular disease 

Note: The data above was adapted from the included studies. For referencing, see the cited and reference list for complete details. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Supplementary Table 9: Table of industry supported 

included studies 

[#] [Study ID] [Industry support] 0 = No, 1 = Yes, 

2 = Unclear 

1 Ali 20131 2 

2 Amini 20132 0 

3 Apelqvist 19903 1 

4 Baker 19934 1 

5 Belcaro 20105 2 

6 Blackman 19946 1 

7 Bowling 20117 1 

8 Clever 19958 1 

9 D'Hemeourt 2 
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19989 

10 Donaghue 199810 1 

11 EhsanUrRehman 

201311 

2 

12 Foster 199412 2 

13 Goretti 200813 1 

14 Hammouri 

200414 

2 

15 Jeffcoate 200915 2 

16 Jensen 199831 1 

17 Lalau 200217 1 

18 Markevich 

200018 

2 

19 Mazzone 199319 1 

20 Munter 200620 1 

21 Ogce 200721 2 

22 Piaggesi 2001 0 

23 Piaggesi 1998 2 

24 Rhaiem 1998 2 

25 Roberts 2001 1 

26 Shukrimi 2008 2 

27 Singh 2006 2 

28 Tallis 2013 1 

29 Vandeputte 1997 2 

30 Whalley 2001 2 
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Supplementary Table 10 Comparisons that reported on the outcomes of interest 

Comparison 

Number 

# of studies 

included in 

comparison 

(reference) 

Debridement Type Comparator Category of 

comparison 

Outcome(s) reported (95% CI) 

     QoL Score - 

ordinal scale) 

Time to 

complete 

healing (days) 

Proportion of 

ulcers healed 

(%) 

Proportion of 

infections 

(RR) 

Mean difference 

in Cost using 

local currency 

Comparison 123 1 Sharp Surgical Nonsurgical Sharp Surgical vs 

Autolytic 

-2.2 (-3.16 to -1.24) 82 (41.07 to 

122.29) 

   

Comparison 213 1 Superoxide Solution Autolytic Chemical vs 

Autolytic 

 -6.00 (-6.94 to -

5.06) 

   

Comparison 32 1 Low frequency 

Ultrasound 

Sharp Debridement Ultrasound vs 

Sharp Surgical 

No pre-specified outcomes of interest reported 

Comparison 418 1 Larvae Hydrogel MDT vs Autolytic No pre-specified outcomes of interest reported 

Comparison 530 1 Hydrogel Purilon Hydrogel Intrasite Autolytic vs 

Autolytic 

  35% vs. 19%   

Comparison 69 31 33 3 Hydrogel Gauze Autolytic vs 

Autolytic 

Pooled in meta-analysis see table 14 

Comparison 78 1 Polyurethane gel Polyurethane foam Autolytic vs 

Autolytic 

No pre-specified outcomes of interest reported 

Comparison 817 1 Calcium Alginate Gauze Autolytic vs 

Autolytic 

 2.8 (1.46 to 

4.14) 

   

Comparison 93 1 Hydrocolloid Adhesive Zinc Autolytic vs 

Autolytic 

No pre-specified outcomes of interest reported 

Comparison 106 19 2 Foam dressing Wet to Dry Autolytic vs 

Mechanical 

debridement 

Pooled in meta-analysis see table 14 

Comparison 1125 1 Foam dressing Saline nonadherent Autolytic vs No pre-specified outcomes of interest reported 
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gauze Autolytic 

Comparison 1215 1 Iodine Impregnated 

Fiber 

Gauze Autolytic vs 

Autolytic 

   1.45 (1.13 to 

1.86) 

 

Comparison 1315 22 2 Hydrofiber gauze Autolytic vs 

Autolytic 

Pooled in meta-analysis see table 14 

Comparison 1412 1 Hydrocellular 

Polyurethane 

Calcium Alginate Autolytic vs 

Autolytic 

No pre-specified outcomes of interest reported 

Comparison 1511 1 Honey-soaked gauze Iodine saline dressing Autolytic vs 

Autolytic 

     

Comparison 1614 1 Honey Saline dressing Iodine peroxide saline Autolytic vs 

Autolytic 

    -334 (374 to -294) 

Jordanian Dinar 

Comparison 1724 1 Sugar Jam Hydrogen 

peroxide and topical 

antibiotic 

Hydrogen peroxide 

and topical antibiotic 

Autolytic vs 

Autolytic 

No pre-specified outcomes of interest reported 

Comparison 185 1 Silver dressing Standard dressing Autolytic vs 

Autolytic 

No pre-specified outcomes of interest reported 

      

Comparison 199 10 13 

15 17 22 23 25 31 33 

10 Any form of 

debridement vs 

autolytic 

Gauze Any form of 

debridement vs 

gauze 

Pooled in meta-analysis see table 14 
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                                      Supplementary Table 11 Tests for Publication Bias 

Intervention Outcome Egger’s Begg’s 
Any debridement as 

compared with gauze 

Proportion of Ulcers 

Healing 
*p = 0.8958 **p = 0.5858 

Footnote                                                                                                                                                    

*2 tailed p-value                                                                                                                                        

* Beggs performed without continuity correction, 2 tailed p-value.                                              

Beggs and Eggers test for publication bias performed on outcomes and interventions that 

included 10 or more studies. 
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Supplementary Table 12: Table of Moderators of effect size magnitude for the “Any 
debridement vs. gauze”. 
Outcome(s) Moderator(s)Characteristic(s)/Level(s) RR (95% 

CI) 

Kb Coefficient p-value 

 Participant-specific demographic 

characteristics 

 

Proportion of 

infections 

Age 1.07 (0.76, 

1.52) 

7 -0.2132 0.0651 

 Risk-specific characteristics  

Proportion of 

infections 

PADc 1.07 (0.76, 

1.52) 

7 3.3706 0.3023 

Proportion of 

infections 

Duration of diabetes (yrs.) 1.07 (0.76, 

1.52) 

7 -0.1528 0.5460 

Proportion of 

infections 

Proportion of females 1.07 (0.76, 

1.52) 

7 -6.1651 0.0264 

 Study-specific characteristics  

Proportion of 

infections 

Data collection year 1.07 (0.76, 

1.52) 

7 0.0246 0.3890 

Proportion of 

infections 

Duration of follow up 1.07 (0.76, 

1.52) 

7 0.0482 0.1857 

Proportion of 

Ulcers healed 

Age 1.17 (1.00, 

1.36) 

10 -0.0130 0.6873 

Proportion of 

Ulcers healed 

PAD(c) 1.17 (1.00, 

1.36) 

10 -0.4095 0.6191 

Proportion of 

Ulcers healed 

Duration of diabetes (yrs.) 1.17 (1.00, 

1.36) 

10 0.0419 0.5626 

Proportion of 

Ulcers healed 

Proportion of females 1.17 (1.00, 

1.36) 

10 0.2486 0.8683 

 Study-specific characteristics  

Proportion of 

Ulcers healed 

Data collection year 1.17 (1.00, 

1.36) 

10 0.0013 0.9247 

Proportion of 

Ulcers healed 

Duration of follow up 1.17 (1.00, 

1.36) 

10 0.0048 0.6043 

a. Each moderator listed is evaluated individually without controlling for the other listed moderators. Effect sizes 

are based on random effects assumptions for the comparison and respective outcome listed in two columns. In this 

analysis there was 1 comparison (“any debridement” as compared with gauze) and 2 outcomes (proportion of 
infections, and Proportion of ulcers healed) that approximated a sufficient (number of studies): moderator ratio to 

facilitate moderator analysis. 

b. k = number of studies 

c. PAD = proportion with initial baseline peripheral arterial disease. 
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Supplementary Table 13: Non-Significant Moderators 

Non-Significant Moderators 

All the following moderators assessed were non-significant. 

Age 

PAD (Peripheral arterial disease) 

Duration of diabetes 

Proportion of Females 

Data collection year 

Duration of follow up 

Note: A table displaying non-significant Moderators adapted reported from included studies. 

See citations and referencing for included studies. 

 

Supplementary Table 14: Moderators that were Unable to be analyzed due to lack of 

Reported Information. 

235 coded variables on our data extraction form 

138 of these were non-effect size related variables.  

These were thoroughly reviewed as candidate variables for regression analysis and most were unable to 

be analyzed due to lack of reported information as either none of the studies reported certain outcomes 

or only very few did. Many had as few as 1 or no study reporting information. See Data extraction form 

Appendix 2. 
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Supplementary Table 15: Summary of Finding Tables (SoF). Hydrogel compared to 

Gauze/Good wound care (gwc) for Diabetic foot ulcers (DFU). 

Hydrogel compared to Gauze/Good wound care (gwc) alone for Diabetic foot ulcer 

Patient or population: patients with Diabetic foot ulcer 

Settings: Outpatient 

Intervention: Hydrogel 

Comparison: Gauze/Good wound care (gwc) alone 

Outcomes Illustrative comparative risks* (95% CI) Relative effect 

(95% CI) 

No of Participants 

(studies) 

Quality of the 

evidence 

(GRADE) 

Comments 

Assumed risk Corresponding risk 

 

Gauze/Good wound care (gwc) 

alone 

Hydrogel 

    

Number of amputations 

reported 

Follow-up: 20 weeks 

Study population RR 0.26  

(0.05 to 1.4) 

60 

(2 studies) 

⊕⊕⊝⊝ 

low1,2,3 

 

19 per 100 5 per 100 

(1 to 26) 

Moderate 

20 per 100 5 per 100 

(1 to 27) 

Number of Infections reported 

Follow-up: 12 - 20 weeks 

Study population RR 0.74  

(0.18 to 2.99) 

198 

(3 studies) 

⊕⊝⊝⊝ 

very low1,2,4,5,6 

 

27 per 100 20 per 100 

(5 to 82) 

Moderate 

28 per 100 21 per 100 

(5 to 83) 

Number of ulcers completely 

healed 

Follow-up: 12 - 20 weeks 

Study population RR 1.71  

(1.16 to 2.52) 

198 

(3 studies) 

⊕⊕⊝⊝ 

low1,7 

 

26 per 100 45 per 100 

(30 to 66) 

Moderate 

35 per 100 60 per 100 

(41 to 89) 

*The basis for the assumed risk (e.g., the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) 

is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 

 

CI: Confidence interval; RR: Risk ratio;  

GRADE Working Group grades of evidence 

High quality: Further research is very unlikely to change our confidence in the estimate of effect.  

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate. 

Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate. 

Very low quality: We are very uncertain about the estimate. 

1 Many of the risk of bias characteristics were either unclear or high. 
2 The 95% confidence interval (or alternative estimate of precision) around the pooled or best estimate of effect includes both 1) no effect and 2) appreciable benefit.  
3 2/3 did not mention whether industry support was sought and the studies yet all had negative findings. 
4 No explanation was provided 
5 Point estimates are far apart and confidence intervals do not overlap. 
6 The 95% confidence interval (or alternative estimate of precision) around the pooled or best estimate of effect includes both 1) no effect and 2) appreciable harm. 
7 The total (cumulative) sample size is lower than the calculated OIS.  
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Supplementary Table 16: Summary of Findings Table. Foam dressing compared with Wet to 

Dry Saline for DFU. 

Foam dressing compared to Wet to Dry Saline for Diabetic foot ulcer 

Patient or population: patients with Diabetic foot ulcer 

Settings:  

Intervention: Foam dressing 

Comparison: Wet to Dry Saline 

Outcomes Illustrative comparative risks* (95% 

CI) 

Relative 

effect 

(95% CI) 

No of Participants 

(studies) 

Quality of the 

evidence 

(GRADE) 

Comments 

Assumed risk Corresponding risk 

 

Wet to Dry 

Saline 

Foam dressing 

    
Number of ulcers 

completely healed 

Follow-up: 8 to 24 weeks 

Study population RR 3.56  

(0.93 to 13.66) 

37 

(2 studies) 

⊕⊕⊝⊝ 

low1,2,3 
 

13 per 100 47 per 100 

(12 to 100) 

Moderate 

12 per 100 44 per 100 

(12 to 100) 

*The basis for the assumed risk (e.g., the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 

95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 

 

CI: Confidence interval; RR: Risk ratio;  

GRADE Working Group grades of evidence 

High quality: Further research is very unlikely to change our confidence in the estimate of effect.  

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate. 

Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the 

estimate. 

Very low quality: We are very uncertain about the estimate. 

1 Many of the risk of bias characteristics were either unclear or high. 
2 The 95% confidence interval (or alternative estimate of precision) around the pooled or best estimate of effect includes both 1) no effect and 2) 

appreciable benefit. 
3 The total (cumulative) sample size is lower than the calculated Optimal Information Size OIS and/or total number of events is less than 300 (a 

threshold rule-of-thumb value) (based on: Mueller et al. Ann Intern Med. 2007;146:878  
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Supplementary Table 17: Summary of Findings Table. Hydrofiber compared to Gauze 

dressing for DFU. 

Hydrofiber compared to Gauze dressing for Diabetic foot ulcers 

Patient or population: patients with Diabetic foot ulcers 

Settings: Outpatient 

Intervention: Hydrofiber 

Comparison: Gauze dressing 

Outcomes Illustrative comparative risks* (95% CI) Relative 

effect 

(95% CI) 

No of 

Participants 

(studies) 

Quality of the 

evidence 

(GRADE) 

Comments 

Assumed risk Corresponding risk 

 
Gauze dressing Hydrofiber 

    

Number of amputations 

reported 

Study population RR 1.34  

(0.29 to 6.1) 

229 

(2 studies) 

⊕⊕⊝⊝ 

low1,2,3 

 

3 per 100 3 per 100 

(1 to 16) 

Moderate 

6 per 100 8 per 100 

(2 to 36) 

Number of Infections 

reported 

Follow-up: 8 - 24 weeks 

Study population RR 0.96  

(0.4 to 2.31) 

229 

(2 studies) 

⊕⊕⊝⊝ 

low1,2,3 

 

44 per 100 42 per 100 

(18 to 100) 

Moderate 

38 per 100 36 per 100 

(15 to 87) 

Number of ulcers 

completely healed 

Follow-up: 8 - 24 weeks 

Study population RR 1.13  

(0.92 to 1.38) 

229 

(2 studies) 

⊕⊕⊝⊝ 

low1,2,4 

 

43 per 100 49 per 100 

(40 to 59) 

Moderate 

64 per 100 73 per 100 

(59 to 89) 

Time to complete healing 

(days) 

Scale from: 0 to 295. 

Follow-up: 8 to 24 weeks 

The mean time to complete healing (days) 

ranged across control groups from  

78.3 to 295 days 

The mean time to complete healing (days) in the 

intervention groups was 

53.37 lower 

(153.29 lower to 46.56 higher) 

 229 

(2 studies) 

⊕⊝⊝⊝ 

very low1,5,6,7 

 

*The basis for the assumed risk (e.g., the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the assumed 

risk in the comparison group and the relative effect of the intervention (and its 95% CI). 

 

CI: Confidence interval; RR: Risk ratio;  

GRADE Working Group grades of evidence 

High quality: Further research is very unlikely to change our confidence in the estimate of effect.  

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate. 

Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate. 

Very low quality: We are very uncertain about the estimate. 

1 Many of the risk of bias characteristics were either unclear or high. 
2 The total (cumulative) sample size is lower than the calculated optimal information size OIS) and total number of events is less than 300 (a threshold rule-of-thumb value) (based on: Mueller et 

al. Ann Intern Med. 2007;146:878-881.  
3 The 95% confidence interval (or alternative estimate of precision) around the pooled or best estimate of effect includes both 1) no effect and 2) appreciable benefit and appreciable harm. GRADE 

suggests that the threshold for "appreciable benefit" or "appreciable harm" that should be considered for downgrading is a relative risk reduction (RRR) or relative risk increase (RRI) greater than 

25%.  
4 The 95% confidence interval (or alternative estimate of precision) around the pooled or best estimate of effect includes both 1) no effect and 2) appreciable benefit. GRADE suggests that the 

threshold for "appreciable benefit" or "appreciable harm" that should be considered for downgrading is a relative risk reduction (RRR) or relative risk increase (RRI) greater than 25%. 
5 There exists widely differing estimates of the treatment effect (i.e. heterogeneity or variability in results) across studies suggesting true differences in underlying treatment effect.  
6 The total (cumulative) sample size is lower than the calculated Optimal Information Size (OIS) and/or total population size is less than 400 (a threshold rule-of-thumb value; using the usual α and 
β, and an effect size of 0.2 SD, representing a small effect. 
7 The 95% confidence interval includes no effect and the upper or lower confidence limit crosses the minimal important difference (MID), either for benefit of harm (Note: if the MID is not known 

or the use of different outcomes measures required calculation of an (ES), we suggest downgrading if the upper or lower confidence limit crosses an effect size of 0.5 in either direction).  
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Supplementary Table 18: Any debridement compared to Gauze control for Diabetic Foot 

Ulcers.  

Any debridement compared to Saline gauze for Diabetic Foot Ulcers 

Patient or population: patients with Diabetic Foot Ulcers 

Settings:  

Intervention: Any debridement 

Comparison: Saline gauze 

Outcomes Illustrative comparative risks* (95% CI) Relative effect 

(95% CI) 

No of Participants 

(studies) 

Quality of the evidence 

(GRADE) 

Comments 

Assumed risk Corresponding risk 

 
Saline gauze Any debridement 

    

Number of amputations reported 

Follow-up: 8 to 24 weeks 

Study population RR 0.48  

(0.17 to 1.37) 

443 

(5 studies) 

⊕⊕⊝⊝ 

low
1,2

 

 

6 per 100 3 per 100 

(1 to 8) 

Moderate 

5 per 100 2 per 100 

(1 to 7) 

Number of Infections reported 

Follow-up: 4 to 24 weeks 

Study population RR 1.07  

(0.76 to 1.52) 

659 

(7 studies) 

⊕⊕⊝⊝ 

low
1,2

 

 

30 per 100 32 per 100 

(23 to 46) 

Moderate 

29 per 100 31 per 100 

(22 to 44) 

Number of ulcers completely healed 

Follow-up: 4 to 24 weeks 

Study population RR 1.22  

(1.04 to 1.44) 

798 

(10 studies) 

⊕⊝⊝⊝ 

very low
1,2,3

 

 

40 per 100 49 per 100 

(41 to 57) 

Moderate 

40 per 100 48 per 100 

(41 to 57) 

Number of ulcers completely healed - Any Debridement vs 

Saline Gauze 

Follow-up: 4 to 24 weeks 

Study population RR 1.18  

(0.99 to 1.41) 

728 

(8 studies) 

⊕⊕⊝⊝ 

low
2
 

 

40 per 100 47 per 100 

(39 to 56) 

Moderate 

40 per 100 47 per 100 

(39 to 56) 

Number of ulcers completely healed - SA w/o Abstracts 

Follow-up: 13 to 24 weeks 

Study population RR 1.57  

(1.05 to 2.35) 

70 

(2 studies) 

⊕⊕⊝⊝ 

low
1,2

 

 

42 per 100 65 per 100 

(44 to 98) 

Moderate 

40 per 100 63 per 100 

(42 to 94) 

Quality of life 

Scale from: 0 to 100. 

Follow-up: 13 to 24 weeks 

 The mean quality of life in the intervention groups was 

0.01 lower 

(0.04 lower to 0.01 higher) 

 317 

(1 study) 

⊕⊕⊝⊝ 

low
1,4

 

 

Time to complete healing (days) 

Follow-up: 8 to 24 weeks 

 The mean time to complete healing (days) in the intervention 

groups was 

27.88 lower 

(52.53 to 3.23 lower) 

 458 

(4 studies) 

⊕⊕⊝⊝ 

low
1,5

 

 

Recurrence rates Study population RR 0.81  

(0.25 to 2.58) 

357 

(2 studies) 

⊕⊕⊝⊝ 

low
1,2

 

 

88 per 1000 71 per 1000 

(22 to 227) 

Moderate 

38 per 1000 31 per 1000 

(9 to 98) 

*The basis for the assumed risk (e.g., the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the assumed risk in the comparison group and the 

relative effect of the intervention (and its 95% CI). 

 

CI: Confidence interval; RR: Risk ratio;  

GRADE Working Group grades of evidence 

High quality: Further research is very unlikely to change our confidence in the estimate of effect.  

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate. 

Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate. 

Very low quality: We are very uncertain about the estimate. 

1
 Downgraded as substantial risk of bias characteristics were either unclear or high. 

2
 Downgraded due to the 95% confidence interval (or alternative estimate of precision) around the pooled or best estimate of effect includes both 1) no effect and 2) appreciable benefit or appreciable harm. GRADE suggests that the 

threshold for "appreciable benefit" or "appreciable harm" that should be considered for downgrading is a relative risk reduction (RRR) or relative risk increase (RRI) greater than 25%. 
3
 Downgraded for asymmetric funnel plot distribution around the null value is observed favoring a positive effect that includes studies with smaller sample sizes. 

4
 Downgraded due to total (cumulative) sample size is lower than the calculated optimal information size (OIS) and/or total population size is less than 400 (a threshold rule-of-thumb value; using the usual α and β, and an effect size of 

less than 0.2 SD, representing a small effect). 95% confidence interval includes no effect, and the upper or lower confidence limit crosses the minimal important difference (MID), either for benefit of harm.  
5
 Downgraded due to widely differing estimates of the treatment effect (i.e., heterogeneity or variability in results) across studies suggest true differences in underlying treatment effect.  
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Appendix 2 Search Strategies 

 1 Search strategy for the fourth update and expansion of the existing review 2014  

 There were three separate and independent searches conducted. The first search was 
carried out by the Cochrane Review Group - Wounds through the trials search 
coordinator. The second search was conducted as an institutional search by the authors 
independent of Cochrane Review Group - Wounds. The reason for this was that this 
systematic review was not strictly an update of an existing review but a significant 
expansion on the outcomes of interest to include additional public health related and 
clinical outcomes beyond the outcomes covered in the earlier reviews. This entailed 
expanding on the existing search provided through the trials search coordinator at CRG-
wounds. It included new search terms with expanded dates and not restricted to the dates 
used by CRG-wounds. The search involved the same databases previously searched with 
the addition of the Web of Science database that is included. The third search was 
conducted by CRG-wounds to include any recent literature that might have been 
published since the last search provided by CRG-wounds through April 2015. All search 
strategies are described in detail below. 

 2 Ovid MEDLINE
1
, PubMed search strategy   

 The trials search coordinator with the Cochrane Review Group - Wound searched the 
database Ovid Medline utilizing the following search strategy and dates: 

 Database: Ovid MEDLINE(R) without Revisions <1996 to March Week 4 2013> 
Search Strategy: 
-------------------------------------------------------------------------------- 
1 exp Debridement/ (7831) 
2 (debrid$ or slough$ or deslough$).ti,ab. (12051) 
3 exp Larva/ (24406) 
4 (larva$ or maggot$ or biosurgery or bio-surgery).ti,ab. (38005) 
5 (wound$ adj (irrigat$ or cleanse$)).ti,ab. (161) 
6 whirlpool.ti,ab. (149) 
7 (collagenase$ or fibrinolytic$ or proteolytic$ or trypsin or streptokinase or 
streptodornase or varidase).ti,ab. (58063) 
8 exp Papain/ (1033) 
9 papain.ti,ab. (2276) 
10 (hypochlorite or hydrogen peroxide).ti,ab. (25102) 
11 (malic acid or benzoid acid or salicylic acid or propylene glycol).ti,ab. (6877) 
12 dakin solution.ti,ab. (1) 
13 (dextranomer$ or cadexomer or xerogel or eusol or debrisan).ti,ab. (451) 
14 (polysaccharide adj (bead$ or paste$)).ti,ab. (7) 
15 (iodoflex or iodosorb).ti,ab. (8) 
16 (((gauze or adherent or absorbent or tulle or polysaccaride or alginate or foam or 
hydrofibre or hydrofiber) adj dressing$) or saline gauze or hydrocolloid$ or granuflex or 
tegasorb or aquacel or hydrocoll or combiderm or duoderm).ti,ab. (1122) 
17 "wet-to-dry dressings".ti,ab. (18) 
18 exp Honey/ (1503) 
19 honey$.ti,ab. (7264) 
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20 exp Hydrogel/ (2336) 
21 (hydrogel$ or intrasite gel or intrasitgel or sterigel or granugel or nugel or purilon or 
vigilon).ti,ab. (9889) 
22 exp Zinc Oxide/ (2378) 
23 zinc oxide.ti,ab. (1273) 
24 or/1-23 (170471) 
25 exp Foot Ulcer/ (5689) 
26 exp Diabetic Foot/ (4929) 
27 (diabet$ adj3 ulcer$).ti,ab. (1975) 
28 (diabet$ adj3 (foot or feet)).ti,ab. (3663) 
29 (diabet$ adj3 wound$).ti,ab. (1091) 
30 or/25-29 (7198) 
31 24 and 30 (800) 
32 randomized controlled trial.pt. (245491) 
33 controlled clinical trial.pt. (39951) 
34 randomized.ab. (200013) 
35 placebo.ab. (93002) 
36 clinical trials as topic.sh. (80489) 
37 randomly.ab. (137654) 
38 trial.ti. (74410) 
39 or/32-38 (554321) 
40 (animals not (humans and animals)).sh. (1639102) 
41 39 not 40 (504319) 
42 31 and 41 (111) 
43 (2009* or 2010* or 2011* or 2012* or 2013*).ed. (3070501) 
44 42 and 43 (50) 

  
 The authors conducted a search in conjunction with our library search coordinator at the 

University of Connecticut. The database Medline was searched utilizing the following 
search strategy and search dates: 

  
 PubMed 
 Dates Searched: 1940’s to present 
 Results: 811 
 (diabetes OR diabetic* OR "Diabetes Mellitus"[Mesh]) AND (wound* OR ulcer* OR 

callus* OR "Diabetic Foot"[Mesh] OR "diabetic foot" OR "diabetic feet") AND 
("Toes"[Mesh] OR toe OR toes OR phalange* OR "Lower Extremity"[Mesh] OR 
"Leg"[Mesh] OR leg OR legs OR extremity OR "Foot"[Mesh] OR foot OR feet) AND 
("Debridement"[Mesh] OR debrid* OR slough* OR deslough* OR larva* OR maggot* 
OR MDT OR biosurgery OR "bio-surgery" OR surgery OR surgical OR scalpel* OR 
hydrogel* OR "moist wound healing" OR enzyme* OR mechanical OR autolytic OR 
ultrasound OR laser OR lasers OR sharp OR irrigate* OR irrigation OR cleanse* OR 
whirlpool* OR collagenase* OR fibrinolytic* OR proteolytic* OR trypsin OR 
streptokinase OR streptodornase OR varidase OR papain OR hypochlorite OR "hydrogen 
peroxide" OR acid OR acids OR "propylene glycol" OR "dakin solution" OR 
dextranomer* OR cadexomer* OR xerogel* OR eusol* OR debrisan* OR paste* OR 
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iodoflex OR iodosorb OR gauze* OR tulle OR polysaccharide* OR bead OR 
alginate*OR foam* OR hydrofibre* OR hydrofiber* OR dressing* OR saline OR honey* 
OR gel OR gels OR hydrocolloid* OR granuflex OR tegasorb OR aquacel OR 
hydrocoll* OR combiderm OR duoderm OR sterigel* OR granugel* OR nugel OR 
purilon OR vigilon OR "zinc oxide" OR phenytoin) AND (("clinical"[tiab] AND 
"trial"[tiab]) OR "clinical trials as topic"[mesh] OR "clinical trial"[pt] OR random*[tiab] 
OR "random allocation"[mesh] OR "therapeutic use"[sh]) AND "humans"[mesh] NOT 
("Cross-Sectional Studies"[MeSH Terms] OR "Case Reports"[pt] OR Comment[pt] OR 
Editorial[pt] OR Letter[pt] OR Review[pt] OR "case control"[ti] OR "case report"[ti] OR 
"case study"[ti] OR "case series"[ti] OR "Case-Control Studies"[Mesh] OR "Follow-Up 
Studies"[Mesh] OR "observational study"[ti] OR "prospective cohort"[ti] OR "cohort 
studies" [Mesh:NoExp] OR "cohort study"[ti] OR "Longitudinal Studies" [Mesh:NoExp] 
OR "Follow-Up Studies"[mesh] OR "Retrospective Studies"[mesh] OR "non-
randomized"[ti] OR "follow up study"[ti] OR rat[ti] OR rats[ti] OR mice[ti] OR 
mouse[ti] OR dog[ti] OR dogs[ti] OR cats[ti]) 

  

 PubMed Supplemental Search 1: systematic reviews & meta-analysis 
 Dates Searched: 1940’s to present 
 Results: 237 
 (diabetes OR diabetic* OR "Diabetes Mellitus"[Mesh]) AND (wound* OR ulcer* OR 

callus* OR “Diabetic Foot”[Mesh] OR “diabetic foot” OR “diabetic feet”) AND 
("Toes"[Mesh] OR toe OR toes OR phalange* OR "Lower Extremity"[Mesh] OR 
"Leg"[Mesh] OR leg OR legs OR extremity OR "Foot"[Mesh] OR foot OR feet) AND 
("Debridement"[Mesh] OR debrid* OR slough* OR deslough* OR larva* OR maggot* 
OR MDT OR biosurgery OR bio-surgery OR surgery OR surgical OR scalpel* OR 
hydrogel* OR "moist wound healing" OR enzyme* OR mechanical OR autolytic OR 
ultrasound OR laser OR lasers OR sharp OR irrigate* OR irrigation OR cleanse* OR 
whirlpool* OR collagenase* OR fibrinolytic* OR proteolytic* OR trypsin OR 
streptokinase OR streptodornase OR varidase OR papain OR hypochlorite OR “hydrogen 
peroxide” OR acid OR acids OR “propylene glycol” OR “dakin solution” OR 
dextranomer* OR cadexomer* OR xerogel* OR eusol* OR debrisan* OR paste* OR 
iodoflex OR iodosorb OR gauze* OR tulle OR polysaccharide* OR bead OR 
alginate*OR foam* OR hydrofibre* OR hydrofiber* OR dressing* OR saline OR honey* 
OR gel OR gels OR hydrocolloid* OR granuflex OR tegasorb OR aquacel OR 
hydrocoll* OR combiderm OR duoderm OR sterigel* OR granugel* OR nugel OR 
purilon OR vigilon OR “zinc oxide” OR phenytoin) AND systematic [sb] NOT (rat[ti] 
OR rats[ti] OR mice[ti] OR mouse[ti] OR dog[ti] OR dogs[ti] OR cats[ti]) 
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 PubMed Supplemental Search 2: pre-indexed citations 
 Dates Searched: 2014 to present 
 Results: 89 
 (diabetes OR diabetic* OR "Diabetes Mellitus"[Mesh]) AND (wound* OR ulcer* OR 

callus* OR “Diabetic Foot”[Mesh] OR “diabetic foot” OR “diabetic feet”) AND 
("Toes"[Mesh] OR toe OR toes OR phalange* OR "Lower Extremity"[Mesh] OR 
"Leg"[Mesh] OR leg OR legs OR extremity OR "Foot"[Mesh] OR foot OR feet) AND 
("Debridement"[Mesh] OR debrid* OR slough* OR deslough* OR larva* OR maggot* 
OR MDT OR biosurgery OR bio-surgery OR surgery OR surgical OR scalpel* OR 
hydrogel* OR "moist wound healing" OR enzyme* OR mechanical OR autolytic OR 
ultrasound OR laser OR lasers OR sharp OR irrigate* OR irrigation OR cleanse* OR 
whirlpool* OR collagenase* OR fibrinolytic* OR proteolytic* OR trypsin OR 
streptokinase OR streptodornase OR varidase OR papain OR hypochlorite OR “hydrogen 
peroxide” OR acid OR acids OR “propylene glycol” OR “dakin solution” OR 
dextranomer* OR cadexomer* OR xerogel* OR eusol* OR debrisan* OR paste* OR 
iodoflex OR iodosorb OR gauze* OR tulle OR polysaccharide* OR bead OR 
alginate*OR foam* OR hydrofibre* OR hydrofiber* OR dressing* OR saline OR honey* 
OR gel OR gels OR hydrocolloid* OR granuflex OR tegasorb OR aquacel OR 
hydrocoll* OR combiderm OR duoderm OR sterigel* OR granugel* OR nugel OR 
purilon OR vigilon OR “zinc oxide” OR phenytoin) NOT ("Cross-Sectional 
Studies"[MeSH Terms] OR “Case Reports”[pt] OR Comment[pt] OR Editorial[pt] OR 
Letter[pt] OR Review[pt] OR "case control"[ti] OR "case report"[ti] OR "case study"[ti] 
OR “case series”[ti] OR "Case-Control Studies"[Mesh] OR "Follow-Up Studies"[Mesh] 
OR “observational study”[ti] OR “prospective cohort”[ti] OR “cohort studies” 
[Mesh:NoExp] OR “cohort study”[ti] OR “Longitudinal Studies” [Mesh:NoExp] OR 
“Follow-Up Studies”[mesh] OR “Retrospective Studies”[mesh] OR “non-
randomized”[ti] OR “follow up study”[ti] OR rat[ti] OR rats[ti] OR mice[ti] OR 
mouse[ti] OR dog[ti] OR dogs[ti] OR cats[ti]) 

 3 Ovid EMBASE, Embase via Scopus search strategy   
 The trials search coordinator with the Cochrane Review Group - Wound searched the 

database Embase utilizing the following search strategy and dates: 
 Database: Embase <1996 to 2013 Week 13> 

Search Strategy: 
-------------------------------------------------------------------------------- 
1 exp Decubitus/ (9327) 
2 (pressure adj (ulcer$ or sore$)).ti,ab. (5772) 
3 (decubitus adj (ulcer$ or sore$)).ti,ab. (801) 
4 (bedsore$ or (bed adj sore$)).ti,ab. (417) 
5 or/1-4 (10522) 
6 exp Nutrition/ (910056) 
7 nutrition$.ti,ab. (142489) 
8 diet$.ti,ab. (282256) 
9 (tube adj (fed or feed or feeding)).ti,ab. (2344) 
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10 or/6-9 (1017934) 
11 5 and 10 (1232) 
12 exp Clinical trial/ (798274) 
13 Randomized controlled trial/ (288746) 
14 Randomization/ (50983) 
15 Single blind procedure/ (15731) 
16 Double blind procedure/ (86635) 
17 Crossover procedure/ (32192) 
18 Placebo/ (167856) 
19 Randomi?ed controlled trial$.tw. (81720) 
20 RCT.tw. (10802) 
21 Random allocation.tw. (919) 
22 Randomly allocated.tw. (14440) 
23 Allocated randomly.tw. (1221) 
24 (allocated adj2 random).tw. (265) 
25 Single blind$.tw. (9774) 
26 Double blind$.tw. (91413) 
27 ((treble or triple) adj blind$).tw. (244) 
28 Placebo$.tw. (139064) 
29 Prospective study/ (203909) 
30 or/12-29 (1099022) 
31 Case study/ (16391) 
32 Case report.tw. (169255) 
33 Abstract report/ or letter/ (515715) 
34 or/31-33 (697032) 
35 30 not 34 (1070653) 
36 animal/ (727929) 
37 human/ (8737685) 
38 36 not 37 (486914) 
39 35 not 38 (1048222) 
40 11 and 39 (227) 
41 (2011* or 2012* or 2013*).em. (2630697) 
42 40 and 41 (47) 

 The authors conducted an independent search in conjunction with our library search 
coordinator at the University of Connecticut. The database EMBASE via Scopus was 
searched utilizing the following search strategy and search dates: 
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 EMBASE via Scopus 
 Dates Searched: 1960 to present 
 Limiters: Exclude Publication Types: Review, Editorial, Letter 
 Results: 893 
 1 diabet* 
 2 (wound* OR ulcer* OR callus* OR “diabetic foot” OR “diabetic feet”) 
 3 (toe OR toes OR phalange* OR "lower extremity" OR leg OR legs OR extremity OR 

foot OR feet) 
 4 (debrid* OR slough* OR deslough* OR larva* OR maggot* OR MDT OR biosurgery 

OR bio-surgery OR surgery OR surgical OR scalpel* OR hydrogel* OR "moist wound 
healing" OR enzyme* OR mechanical OR autolytic OR ultrasound OR laser OR lasers 
OR sharp OR irrigate* OR irrigation OR cleanse* OR whirlpool* OR collagenase* OR 
fibrinolytic* OR proteolytic* OR trypsin OR streptokinase OR streptodornase OR 
varidase OR papain OR hypochlorite OR “hydrogen peroxide” OR acid OR acids OR 
“propylene glycol” OR “dakin solution” OR dextranomer* OR cadexomer* OR xerogel* 
OR eusol* OR debrisan* OR paste* OR iodoflex OR iodosorb OR gauze* OR tulle OR 
polysaccharide* OR bead OR alginate*OR foam* OR hydrofibre* OR hydrofiber* OR 
dressing* OR saline OR honey* OR gel OR gels OR hydrocolloid* OR granuflex OR 
tegasorb OR aquacel OR hydrocoll* OR combiderm OR duoderm OR sterigel* OR 
granugel* OR nugel OR purilon OR vigilon OR “zinc oxide” OR phenytoin) 

 5 (in article title) clinical OR trial 
 6 (in abstract) clinical OR trial 
 7 (in article title) random* 
 8 (in abstract) random* 
 9 “clinical trial” 
 10 #5 AND #6 
 11 #10 OR #7 OR #8 OR #9 
 12 #1 AND #2 AND #3 AND #4 AND #11 
 13 (in article title) rat OR rats OR mice OR mouse OR dog OR dogs OR cats OR "cross-

sectional study" OR “case report” OR comment OR editorial OR letter OR "case control" 
OR "case study" OR “case series” OR "follow-up study” OR “observational study” OR 
“prospective cohort” OR “cohort study” OR “longitudinal study” OR “retrospective 
study” OR “non-randomized” OR review 

 14 #12 AND NOT #13 
  

  

  

  

  

  

  

  

  

  

 

  

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Surg Interv Health Technologies

 doi: 10.1136/bmjsit-2021-000081:e000081. 4 2022;BMJ Surg Interv Health Technologies, et al. Dayya D



 EMBASE
2
 Supplemental Search: systematic reviews & meta-analysis 

 Dates Searched: 1960 to present 
 Limiters: Exclude Publication Types: Editorial, Letter 
 Results: 189 
 1 diabet* 
 2 (wound* OR ulcer* OR callus* OR “diabetic foot” OR “diabetic feet”) 
 3 (toe OR toes OR phalange* OR "lower extremity" OR leg OR legs OR extremity OR 

foot OR feet) 
 4 (debrid* OR slough* OR deslough* OR larva* OR maggot* OR MDT OR biosurgery 

OR bio-surgery OR surgery OR surgical OR scalpel* OR hydrogel* OR "moist wound 
healing" OR enzyme* OR mechanical OR autolytic OR ultrasound OR laser OR lasers 
OR sharp OR irrigate* OR irrigation OR cleanse* OR whirlpool* OR collagenase* OR 
fibrinolytic* OR proteolytic* OR trypsin OR streptokinase OR streptodornase OR 
varidase OR papain OR hypochlorite OR “hydrogen peroxide” OR acid OR acids OR 
“propylene glycol” OR “dakin solution” OR dextranomer* OR cadexomer* OR xerogel* 
OR eusol* OR debrisan* OR paste* OR iodoflex OR iodosorb OR gauze* OR tulle OR 
polysaccharide* OR bead OR alginate*OR foam* OR hydrofibre* OR hydrofiber* OR 
dressing* OR saline OR honey* OR gel OR gels OR hydrocolloid* OR granuflex OR 
tegasorb OR aquacel OR hydrocoll* OR combiderm OR duoderm OR sterigel* OR 
granugel* OR nugel OR purilon OR vigilon OR “zinc oxide” OR phenytoin) 

 5 “systematic review” OR “systematic literature review” OR “meta-analysis” OR “meta-
synthesis” 

 6 #1 AND #2 AND #3 AND #4 AND #5 
 7 (in article title) rat OR rats OR mice OR mouse OR dog OR dogs OR cats 
 8 #6 AND NOT #7 
  
 4 EBSCO CINAHL

3
 search strategy  

 The trials search coordinator with the Cochrane Review Group - Wound searched the 
database EBSCO CINAHL utilizing the following search strategy and dates: 

 S30S23 and S29 
S29S24 or S25 or S26 or S27 or S28 
S28TI diabet* N3 wound* or AB diabet* N3 wound* 
S27TI (diabet* N3 foot or diabet* N3 feet) or AB (diabet* N3 foot or diabet* N3 feet) 
S26TI diabet* N3 ulcer* or AB diabet* N3 ulcer* 
S25(MH "Foot Ulcer+") 
S24(MH "Diabetic Foot") 
S23S1 or S2 or S3 or S4 or S5 or S6 or S7 or S8 or S9 or S10 or S11 or S12 or S13 or 
S14 or S15 or S16 or S17 or S18 or S19 or S20 or S21 or S22 
S22TI zinc oxide or AB zinc oxide 
S21(MH "Zinc Oxide") 
S20TI (hydrogel* or intrasite gel or intrasitgel or sterigel or granugel or nugel or purilon 
or vigilon) or AB (hydrogel* or intrasite gel or intrasitgel or sterigel or granugel or nugel 
or purilon or vigilon) 
S19(MH "Hydrogel Dressings") 
S18TI honey or AB honey 
S17(MH "Honey") 
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S16TI wet-to-dry dressings or AB wet-to-dry dressings 
S15TI (dressing* or gauze or adherent or absorbent or tulle or polysaccaride or alginate 
or foam or hydrofibre or hydrofiber or hydrocolloid* or granuflex or tegasorb or aquacel 
or hydrocoll* or combiderm or duoderm)or AB (dressing* or gauze or adherent or 
absorbent or tulle or polysaccaride or alginate or foam or hydrofibre or hydrofiber or 
hydrocolloid* or granuflex or tegasorb or aquacel or hydrocoll* or combiderm or 
duoderm) 
S14TI ( iodoflex or iodosorb ) or AB ( iodoflex or iodosorb ) 
S13TI (polysaccharide bead* or polysaccharide paste) or AB (polysaccharide bead* or 
polysaccharide paste) 
S12TI (dextranomer* or cadexomer or xerogel or eusol or debrisan) or AB 
(dextranomer* or cadexomer or xerogel or eusol or debrisan) 
S11TI dakin solution or AB dakin solution 
S10TI (malic acid or benzoid acid or salicylic acid or propylene glycol) or AB (malic 
acid or benzoid acid or salicylic acid or propylene glycol) 
S9TI (hypochlorite or hydrogen peroxide) or AB (hypochlorite or hydrogen peroxide) 
S8TI whirlpool or AB whirlpool 
S7TI (wound irrigat* or wound cleans*) or AB (wound irrigat* or wound cleans*) 
S6TI papain or AB papain 
S5TI (collagenase* or fibrinolytic* or proteolytic* or trypsin or streptokinase or 
streptodornase or varidase) or AB (collagenase* or fibrinolytic* or proteolytic* or trypsin 
or streptokinase or streptodornase or varidase) 
S4TI (larva* or maggot* or biosurgery or bio-surgery) or AB (larva* or maggot* or 
biosurgery or bio-surgery) 
S3(MH "Larval Therapy") 
S2TI (debrid* or slough* or deslough*) or AB (debrid* or slough* or deslough*) 
S1(MH "Debridement") 

 The authors conducted an independent search in conjunction with our library search 
coordinator at the University of Connecticut. The database EBSCO CINAHL was 
searched utilizing the following search strategy and search dates: 
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 CINAHL
3 

 Dates Searched: 1981 to present 
 Limiters: Exclude MEDLINE records; Human 
 Results: 57 
 S1 (MH "Diabetes Mellitus+") 
 S2 diabet* 
 S3 (MH "Diabetic Foot") 
 S4 wound* OR ulcer* OR callus* OR “diabetic feet” OR “diabetic foot” 
 S5 (MH "Toes") 
 S6 (MH "Lower Extremity+") 
 S7 (MH "Leg") 
 S8 (MH "Foot+") 
 S9 toe OR toes OR phalange* OR leg OR legs OR extremity OR foot OR feet 
 S10 (MH "Debridement+") 
 S11 debrid* or slough* OR deslough* OR larva* OR maggot* OR MDT OR biosurgery 

OR bio-surgery OR surgery OR surgical OR scalpel* OR hydrogel* OR "moist wound 
healing" OR enzyme* OR mechanical OR autolytic OR ultrasound OR laser OR lasers 
OR sharp OR irrigate* OR irrigation OR cleanse* OR whirlpool* OR collagenase* OR 
fibrinolytic* OR proteolytic* OR trypsin OR streptokinase OR streptodornase OR 
varidase OR papain OR hypochlorite OR "hydrogen peroxide" OR acid OR acids OR 
"propylene glycol" OR "dakin solution" OR dextranomer* OR cadexomer* OR xerogel* 
OR eusol* OR debrisan* OR paste* OR iodoflex OR iodosorb OR gauze* OR tulle OR 
polysaccharide* OR bead OR alginate* OR foam* OR hydrofibre* OR hydrofiber* OR 
dressing* OR saline OR honey* OR gel OR gels OR hydrocolloid* OR granuflex OR 
tegasorb OR aquacel OR hydrocoll* OR combiderm OR duoderm OR sterigel* OR 
granugel* OR nugel OR purilon OR vigilon OR "zinc oxide" OR phenytoin 

 S12 TI (clinical OR trial) AND AB (clinical OR trial) 
 S13 (MH "Clinical Trials+") 
 S14 TI random* OR AB random* 
 S15 S1 OR S2 
 S16 S3 OR S4 
 S17 S5 OR S6 OR S7 OR S8 OR S9 
 S18 S10 OR S11 
 S19 S12 OR S13 OR S14 
 S20 S15 AND S16 AND S17 AND S18 AND S19 
 S21 (in title) rat OR rats OR mice OR mouse OR dog OR dogs OR cats OR "cross-

sectional study" OR “case report” OR comment OR editorial OR letter OR "case control" 
OR "case study" OR “case series” OR "follow-up study” OR “observational study” OR 
“prospective cohort” OR “cohort study” OR “longitudinal study” OR “retrospective 
study” OR “non-randomized” OR review 

 S22 S20 NOT S21 
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 CINAHL
3
 Supplemental Search: systematic reviews & meta-analysis 

 Dates Searched: 1981 to present 
 Limiters: Exclude MEDLINE records; Human; Publication Type: Meta Analysis, Meta 

Synthesis, Systematic Review 
 Results: 18 
 S1 (MH "Diabetes Mellitus+") 
 S2 diabet* 
 S3 (MH "Diabetic Foot") 
 S4 wound* OR ulcer* OR callus* OR “diabetic feet” OR “diabetic foot” 
 S5 (MH "Toes") 
 S6 (MH "Lower Extremity+") 
 S7 (MH "Leg") 
 S8 (MH "Foot+") 
 S9 toe OR toes OR phalange* OR leg OR legs OR extremity OR foot OR feet 
 S10 (MH "Debridement+") 
 S11 debrid* or slough* OR deslough* OR larva* OR maggot* OR MDT OR biosurgery 

OR bio-surgery OR surgery OR surgical OR scalpel* OR hydrogel* OR "moist wound 
healing" OR enzyme* OR mechanical OR autolytic OR ultrasound OR laser OR lasers 
OR sharp OR irrigate* OR irrigation OR cleanse* OR whirlpool* OR collagenase* OR 
fibrinolytic* OR proteolytic* OR trypsin OR streptokinase OR streptodornase OR 
varidase OR papain OR hypochlorite OR "hydrogen peroxide" OR acid OR acids OR 
"propylene glycol" OR "dakin solution" OR dextranomer* OR cadexomer* OR xerogel* 
OR eusol* OR debrisan* OR paste* OR iodoflex OR iodosorb OR gauze* OR tulle OR 
polysaccharide* OR bead OR alginate* OR foam* OR hydrofibre* OR hydrofiber* OR 
dressing* OR saline OR honey* OR gel OR gels OR hydrocolloid* OR granuflex OR 
tegasorb OR aquacel OR hydrocoll* OR combiderm OR duoderm OR sterigel* OR 
granugel* OR nugel OR purilon OR vigilon OR "zinc oxide" OR phenytoin 

 S12 S1 OR S2 
 S13 S3 OR S4 
 S14 S5 OR S6 OR S7 OR S8 OR S9 
 S15 S10 OR S11 
 S16 S12 AND S13 AND S14 AND S15 
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 5 Web of Science search strategy  
 The authors conducted an independent search in conjunction with our library search 

coordinator at the University of Connecticut. The database Web of Science was searched 
utilizing the following search strategy and search dates: 

 Web of Science
4 

 Dates Searched: 1974 to present 
 Results: 522 
 1 diabet* 
 2 (wound* OR ulcer* OR callus* OR “diabetic foot” OR “diabetic feet”) 
 3 (toe OR toes OR phalange* OR "lower extremity" OR leg OR legs OR extremity OR 

foot OR feet) 
 4 (debrid* OR slough* OR deslough* OR larva* OR maggot* OR MDT OR biosurgery 

OR bio-surgery OR surgery OR surgical OR scalpel* OR hydrogel* OR "moist wound 
healing" OR enzyme* OR mechanical OR autolytic OR ultrasound OR laser OR lasers 
OR sharp OR irrigate* OR irrigation OR cleanse* OR whirlpool* OR collagenase* OR 
fibrinolytic* OR proteolytic* OR trypsin OR streptokinase OR streptodornase OR 
varidase OR papain OR hypochlorite OR “hydrogen peroxide” OR acid OR acids OR 
“propylene glycol” OR “dakin solution” OR dextranomer* OR cadexomer* OR xerogel* 
OR eusol* OR debrisan* OR paste* OR iodoflex OR iodosorb OR gauze* OR tulle OR 
polysaccharide* OR bead OR alginate*OR foam* OR hydrofibre* OR hydrofiber* OR 
dressing* OR saline OR honey* OR gel OR gels OR hydrocolloid* OR granuflex OR 
tegasorb OR aquacel OR hydrocoll* OR combiderm OR duoderm OR sterigel* OR 
granugel* OR nugel OR purilon OR vigilon OR “zinc oxide” OR phenytoin) 

 5 clinical AND trial 
 6 random* 
 8 #5 OR #6 
 11 #1 AND #2 AND #3 AND #4 AND #8 
 12 Title=(rat OR rats OR mice OR mouse OR dog OR dogs OR cats OR "cross-sectional 

study" OR “case report” OR comment OR editorial OR letter OR "case control" OR 
"case study" OR “case series” OR "follow-up study” OR “observational study” OR 
“prospective cohort” OR “cohort study” OR “longitudinal study” OR “retrospective 
study” OR “non-randomized” OR review) 

 13 #11 NOT #12 
  
 Web of Science Supplemental Search: systematic reviews & meta-analysis 
 Dates Searched: 1974 to present 
 Results: 70 
 1 diabet* 
 2 (wound* OR ulcer* OR callus* OR “diabetic foot” OR “diabetic feet”) 
 3 (toe OR toes OR phalange* OR "lower extremity" OR leg OR legs OR extremity OR 

foot OR feet) 
 4 (debrid* OR slough* OR deslough* OR larva* OR maggot* OR MDT OR biosurgery 

OR bio-surgery OR surgery OR surgical OR scalpel* OR hydrogel* OR "moist wound 
healing" OR enzyme* OR mechanical OR autolytic OR ultrasound OR laser OR lasers 
OR sharp OR irrigate* OR irrigation OR cleanse* OR whirlpool* OR collagenase* OR 
fibrinolytic* OR proteolytic* OR trypsin OR streptokinase OR streptodornase OR 
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varidase OR papain OR hypochlorite OR “hydrogen peroxide” OR acid OR acids OR 
“propylene glycol” OR “dakin solution” OR dextranomer* OR cadexomer* OR xerogel* 
OR eusol* OR debrisan* OR paste* OR iodoflex OR iodosorb OR gauze* OR tulle OR 
polysaccharide* OR bead OR alginate*OR foam* OR hydrofibre* OR hydrofiber* OR 
dressing* OR saline OR honey* OR gel OR gels OR hydrocolloid* OR granuflex OR 
tegasorb OR aquacel OR hydrocoll* OR combiderm OR duoderm OR sterigel* OR 
granugel* OR nugel OR purilon OR vigilon OR “zinc oxide” OR phenytoin) 

 5 ("systematic review" OR "systematic literature review" OR "meta-analysis" OR "meta-
synthesis") 

 6 #1 AND #2 AND #3 AND #4 AND #5 
 7 Title=(rat OR rats OR mice OR mouse OR dog OR dogs OR cats ) 
 8 #6 NOT #7 
  
 6 The Cochrane Library search strategy  

 The authors conducted an independent search in conjunction with our library search 
coordinator at the University of Connecticut. The database Web of Science was searched 
utilizing the following search strategy and search dates: 

 The Cochrane Library 
 Dates searched: 1898 to present 
 Results: 103 Central Register of Controlled Trials (CENTRAL) 
 3 Database of Abstracts of Reviews of Effect (DARE) 
 Title, Abstract, Keywords= debrid* 
 AND 
 Title, Abstract, Keywords= diabet* 
 NOT 
 Record Title=(rat OR rats OR mice OR mouse OR dog OR dogs OR cats OR "cross-

sectional study" OR “case report” OR comment OR editorial OR letter OR "case control" 
OR "case study" OR “case series” OR "follow-up study” OR “observational study” OR 
“prospective cohort” OR “cohort study” OR “longitudinal study” OR “retrospective 
study” OR “non-randomized”) 

 7 Cochrane Wounds Group Specialized Register (Searched 15/04/15)   
 Cochrane Wounds Group Specialized Register (Searched 15/04/15) 
 The Cochrane Central Register of Controlled Trials (CENTRAL) - The Cochrane Library 

2015, Issue 3 
 Ovid MEDLINE & Ovid MEDLINE - In-Process & Other Non-Indexed Citations 2013 

to April 14 2015 
 Ovid EMBASE - 2013 to April 14 2015 
 EBSCO CINAHL - 2013 to April 15 2015 
 Cinahl Search Strategy 
 S43 S30 and S42 
 S42 S31 or S32 or S33 or S34 or S35 or S36 or S37 or S38 or S39 or S40 or S41 
 S41 MH "Quantitative Studies" 
 S40 TI placebo* or AB placebo* 
 S39 MH "Placebos" 
 S38 TI random* allocat* or AB random* allocat* 
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 S37 MH "Random Assignment" 
 S36 TI randomi?ed control* trial* or AB randomi?ed control* trial* 
 S35 AB ( singl* or doubl* or trebl* or tripl* ) and AB ( blind* or mask* ) 
 S34 TI ( singl* or doubl* or trebl* or tripl* ) and TI ( blind* or mask* ) 
 S33 TI clinic* N1 trial* or AB clinic* N1 trial* 
 S32 PT Clinical trial 
 S31 MH "Clinical Trials+" 
 S30 S23 and S29 
 S29 S24 or S25 or S26 or S27 or S28 
 S28 TI diabet* N3 wound* or AB diabet* N3 wound* 
 S27 TI (diabet* N3 foot or diabet* N3 feet) or AB (diabet* N3 foot or diabet* N3 feet) 
 S26 TI diabet* N3 ulcer* or AB diabet* N3 ulcer* 
 S25 (MH "Foot Ulcer+") 
 S24 (MH "Diabetic Foot") 
 S23 S1 or S2 or S3 or S4 or S5 or S6 or S7 or S8 or S9 or S10 or S11 or S12 or S13 or 

S14 or S15 or S16 or S17 or S18 or S19 or S20 or S21 or S22 
 S22 TI zinc oxide or AB zinc oxide 
 S21 (MH "Zinc Oxide") 
 S20 TI ( hydrogel* or intrasite gel or intrasitgel or sterigel or granugel or nugel or purilon 

or vigilon ) or AB ( hydrogel* or intrasite gel or intrasitgel or sterigel or granugel or 
nugel or purilon or vigilon ) 

 S19 (MH "Hydrogel Dressings") 
 S18 TI honey or AB honey 
 S17 (MH "Honey") 
 S16 TI wet-to-dry dressings or AB wet-to-dry dressings 
 S15 TI ( dressing* or gauze or adherent or absorbent or tulle or polysaccaride or alginate 

or foam or hydrofibre or hydrofiber or hydrocolloid* or granuflex or tegasorb or aquacel 
or hydrocoll* or combiderm or duoderm ) or AB ( dressing* or gauze or adherent or 
absorbent or tulle or polysaccaride or alginate or foam or hydrofibre or hydrofiber or 
hydrocolloid* or granuflex or tegasorb or aquacel or hydrocoll* or combiderm or 
duoderm ) 

 S14 TI ( iodoflex or iodosorb ) or AB ( iodoflex or iodosorb ) 
 S13 TI ( polysaccharide bead* or polysaccharide paste ) or AB ( polysaccharide bead* or 

polysaccharide paste ) 
 S12 TI ( dextranomer* or cadexomer or xerogel or eusol or debrisan ) or AB ( 

dextranomer* or cadexomer or xerogel or eusol or debrisan ) 
 S11 TI dakin solution or AB dakin solution 
 S10 TI ( malic acid or benzoid acid or salicylic acid or propylene glycol ) or AB ( malic 

acid or benzoid acid or salicylic acid or propylene glycol ) 
 S9 TI ( hypochlorite or hydrogen peroxide ) or AB ( hypochlorite or hydrogen peroxide ) 
 S8 TI whirlpool or AB whirlpool 
 S7 TI ( wound irrigat* or wound cleans* ) or AB ( wound irrigat* or wound cleans* ) 
 S6 TI papain or AB papain 
 S5 TI ( collagenase* or fibrinolytic* or proteolytic* or trypsin or streptokinase or 

streptodornase or varidase ) or AB ( collagenase* or fibrinolytic* or proteolytic* or 
trypsin or streptokinase or streptodornase or varidase ) 
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 S4 TI ( larva* or maggot* or biosurgery or bio-surgery ) or AB ( larva* or maggot* or 
biosurgery or bio-surgery ) 

 S3 (MH "Larval Therapy") 
 S2 TI ( debrid* or slough* or deslough* ) or AB ( debrid* or slough* or deslough* ) 
 S1 (MH "Debridement") 
 Search Name: 42 Smith Debridement for DFU_Issue 3 2015 
 Date Run: 17/06/15 08:33:47.466 
 Description: Re-ran searches over all issues (Issue 3 2015) [Revised SS Issue 2 2009] 
 ID Search Hits 
 #1 MeSH descriptor: [Debridement] explode all trees 
 #2 (debrid* or slough* or deslough*):ti,ab,kw 
 #3 MeSH descriptor: [Larva] explode all trees 
 #4 (larva* or maggot* or biosurgery or bio-surgery):ti,ab,kw 
 #5 (wound* next (irrigat* or cleanse*)):ti,ab,kw 
 #6 whirlpool:ti,ab,kw 
 #7 (collagenase* or fibrinolytic* or proteolytic* or trypsin or streptokinase or 

streptodornase or varidase):ti,ab,kw 
 #8 MeSH descriptor: [Papain] explode all trees 
 #9 papain:ti,ab,kw 
 #10 (hypochlorite or hydrogen peroxide):ti,ab,kw 
 #11 (malic acid or benzoid acid or salicylic acid or propylene glycol):ti,ab,kw 
 #12 "dakin solution":ti,ab,kw 
 #13 (dextranomer* or cadexomer or xerogel or eusol or debrisan):ti,ab,kw 
 #14 (polysaccharide next (bead* or paste*)):ti,ab,kw 
 #15 (iodoflex or iodosorb):ti,ab,kw 
 #16 (((gauze or adherent or absorbent or tulle or polysaccaride or alginate or foam or 

hydrofibre or hydrofiber) next dressing*) or saline gauze or hydrocolloid* or granuflex or 
tegasorb or aquacel or hydrocoll* or combiderm or duoderm):ti,ab,kw 

 #17 "wet-to-dry dressings":ti,ab,kw 
 #18 MeSH descriptor: [Honey] explode all trees 
 #19 honey:ti,ab,kw 302 
 #20 MeSH descriptor: [Hydrogel] explode all trees 
 #21 (hydrogel* or intrasite gel or intrasitgel or sterigel or granugel or nugel or purilon or 

vigilon):ti,ab,kw 
 #22 MeSH descriptor: [Zinc Oxide] explode all trees 
 #23 "zinc oxide":ti,ab,kw 
 #24 #1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 or #10 or #11 or #12 or #13 or #14 

or #15 or #16 or #17 or #18 or #19 or #20 or #21 or #22 or #23 
 #25 MeSH descriptor: [Foot Ulcer] explode all trees 
 #26 MeSH descriptor: [Diabetic Foot] explode all trees 
 #27 diabet* near/3 ulcer*:ti,ab,kw 
 #28 diabet* near/3 (foot or feet):ti,ab,kw 
 #29 diabet* near/3 wound*:ti,ab,kw 
 #30 #25 or #26 or #27 or #28 or #29 
 #31 #24 and #30 
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 Database: Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations and Ovid 
MEDLINE(R) <1946 to Present> 

 Search Strategy: 
 -------------------------------------------------------------------------------- 
 1 exp Debridement/ 
 2 (debrid$ or slough$ or deslough$).ti,ab. 
 3 exp Larva/ 
 4 (larva$ or maggot$ or biosurgery or bio-surgery).ti,ab. 
 5 (wound$ adj (irrigat$ or cleanse$)).ti,ab. 
 6 whirlpool.ti,ab. 
 7 (collagenase$ or fibrinolytic$ or proteolytic$ or trypsin or streptokinase or 

streptodornase or varidase).ti,ab. 
 8 exp Papain/ 
 9 papain.ti,ab. 
 10 (hypochlorite or hydrogen peroxide).ti,ab. 
 11 (malic acid or benzoid acid or salicylic acid or propylene glycol).ti,ab. 
 12 dakin solution.ti,ab. 
 13 (dextranomer$ or cadexomer or xerogel or eusol or debrisan).ti,ab. 
 14 (polysaccharide adj (bead$ or paste$)).ti,ab. 
 15 (iodoflex or iodosorb).ti,ab. 
 16 (((gauze or adherent or absorbent or tulle or polysaccaride or alginate or foam or 

hydrofibre or hydrofiber) adj dressing$) or saline gauze or hydrocolloid$ or granuflex or 
tegasorb or aquacel or hydrocoll or combiderm or duoderm).ti,ab. 

 17 "wet-to-dry dressings".ti,ab. 
 18 exp Honey/ 
 19 honey$.ti,ab. 
 20 exp Hydrogel/ 
 21 (hydrogel$ or intrasite gel or intrasitgel or sterigel or granugel or nugel or purilon or 

vigilon).ti,ab. 
 22 exp Zinc Oxide/ 
 23 zinc oxide.ti,ab. 
 24 or/1-23 
 25 exp Foot Ulcer/ 
 26 exp Diabetic Foot/ 
 27 (diabet$ adj3 ulcer$).ti,ab. 
 28 (diabet$ adj3 (foot or feet)).ti,ab. 
 29 (diabet$ adj3 wound$).ti,ab. 
 30 or/25-29 
 31 24 and 30 
 32 randomized controlled trial.pt. 
 33 controlled clinical trial.pt. 
 34 randomized.ab. 
 35 placebo.ab. 
 36 clinical trials as topic.sh. 
 37 randomly.ab. 
 38 trial.ti. 
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 39 or/32-38 
 40 (animals not (humans and animals)).sh. 
 41 39 not 40 
 42 31 and 41 
 Database: Embase <1974 to 2015 June 16> 
 Search Strategy: 
 -------------------------------------------------------------------------------- 
 1 exp Decubitus/ 
 2 (pressure adj (ulcer$ or sore$)).ti,ab. 
 3 (decubitus adj (ulcer$ or sore$)).ti,ab. 
 4 (bedsore$ or (bed adj sore$)).ti,ab. 
 5 or/1-4 
 6 exp Nutrition/ 
 7 nutrition$.ti,ab. 
 8 diet$.ti,ab. 
 9 (tube adj (fed or feed or feeding)).ti,ab. 
 10 or/6-9 
 11 5 and 10 
 12 exp Clinical trial/ 
 13 Randomized controlled trial/ 
 14 Randomization/ 
 15 Single blind procedure/ 
 16 Double blind procedure/ 
 17 Crossover procedure/ 
 18 Placebo/ 
 19 Randomi?ed controlled trial$.tw. 
 20 RCT.tw. 
 21 Random allocation.tw. 
 22 Randomly allocated.tw. 
 23 Allocated randomly.tw. 
 24 (allocated adj2 random).tw. 
 25 Single blind$.tw. 
 26 Double blind$.tw. 
 27 ((treble or triple) adj blind$).tw. 
 28 Placebo$.tw. 
 29 Prospective study/ 
 30 or/12-29 
 31 Case study/ 
 32 Case report.tw. 
 33 Abstract report/ or letter/ 
 34 or/31-33 
 35 30 not 34 
 36 animal/ 
 37 human/ 
 38 36 not 37 
 39 35 not 38 
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 40 11 and 39 
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1. Ovid MEDLINE. National Library of Medicine: Wolters Kluwer. 

2. Elsevier. Embase: RELX Group. 

3. Health E. CINAHL: EBSCO Industries. 

4. Web of Science: Thomson Reuters. 
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Appendix 3A – Characteristics of included studies/Risk of bias table 

summaries 
 

1. Ali 2013 
1
 Methods Randomized Clinical Trial 

Texas classification used. 

 

 Participants A) 35 (25M10F, age <50 yrs. = 10, 

age > 50 yrs. = 25, 7 smoking, 10 

Hgba1c </= 7) 

B) 35 (23M/12F, age < 50yrs = 12, 

age > 50 yrs. = 23, 8 smoking, 9 

Hgba1c </= 7) 

No statistical difference in 

demographics between both groups 

nor in initial glycemic or 

cholesterol control. 

 Interventions A) Cutimed Sorbact 

B) Standard Dressing (Saline 

cleansed povidone-soaked gauze 

dressing) 

 Outcomes No outcomes were reported that 

were targeted in this review. 

 Notes Outcomes reported in this study 

include comparison of foot 

inspection pre- and post-

intervention (i.e. edema, pulse, 

temperature, skin color). Other 

outcomes included comparison of 

wound granulation and grade pre- 

and post-intervention, and wound 

changes and pain pre- and post-

intervention (i.e. wound size, 

wound depth, and exudates). 

Reported that edema, impaired 

pulse, cold extremities, and 

abnormal skin color demonstrated 

better improvements in the study 

group. 

Improvements in granulation tissue 

and wound grade were reported in 
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the study group. 

Reported that the study group 

patients had higher wound grades 

than control at study onset. 

These findings were found to be 

statistically significant differences. 

Wound size but not depth improved 

in the study group and was found to 

be statistically significant. 

Risk of bias table   

Bias Authors' judgment Support for judgment 

Random sequence generation 

(selection bias) 

Low risk Study Reports randomization of 

subjects but does not specifically 

identify the method of sequence 

generation. 

Allocation concealment (selection 

bias) 

Unclear risk Not reported 

Blinding (performance bias and 

detection bias) 

Unclear risk Not reported 

Blinding participants Unclear risk Not Reported 

Blinding personnel delivering 

intervention 

Unclear risk Not reported 

Blinding outcome assessors Low risk The study reports blind assessment 

of the outcomes was done by 

trained nurses not involved in the 

study. 

Incomplete outcome data (attrition 

bias) 

Unclear risk Not reported 

Selective outcome reporting 

(reporting bias) 

Low risk Unclear if a protocol was prepared 

for this study. The outcomes 

discussed in the methods section 

were reported in the results. The 

point estimates reported in this 

study included dichotomous 

nominal cutoff values in lieu of 

mean point estimates it is unclear if 

the cutoffs assigned were arbitrary. 

Other Bias Unclear risk The study text reports that 60 

patients were enrolled in the study 

however the tables suggest that 70 

were enrolled in the study. 
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2. Amini 20132   

 

Methods Randomized Clinical Trial 

6 months’ duration or until 
complete wound healing 

Weekly wound evaluations 

(photo documentation) 

Plain x-rays and bone scan to 

exclude osteomyelitis  

 Participants 40 patients from a diabetic foot 

ulcer clinic 

Hgba1c = 8.9 +/- 2.3 

#patients, gender, mean age +/-SD, 

diabetes duration, smoker, BMI, 

PVD 

A) 20, 14M/6F, 55.3 +/- 9.5 yrs., 

14.4 +/- 8.2 yrs., 0.05, 27.9, 0.60 

B) 20, 10M/10F, 55 +/- 9.6 yrs., 

15.2 +/- 6.2 yrs., 0.10, 28.7, 0.40 

Reported that the only statistically 

significant difference was more 

heart disease in the ultrasound 

group. 

 Interventions A) Low frequency (20-60kHz) 

ultrasound assisted wound therapy 

+ standard wound care 

B) Standard wound care alone ( 

All wounds reported to be initially 

surgically debrided and thereafter 

as needed. 

Daily dressing changes 

All patients received offloading and 

antibiotics. 

 Outcomes 1) Proportion Healed 
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A) 0.60 

B) 0.55 

Not statistically significant 

difference 

2) Complete healing Time 

A) 61.6 +/- 84 days 

B) 81.2 +/- 78.4 days 

 Notes Other outcomes reported included: 

Mean wound size reduction at 6 

months 

A) 0.879 +/- 0.338 

B) 0.824 +/- 0.33 

No statistically significant 

difference 

Risk of bias table   

Bias Authors' judgment Support for judgment 

Random sequence generation 

(selection bias) 

Low risk RCT reported. Specific method of 

sequence generation reported as 

simple randomization. 

Allocation concealment (selection 

bias) 

Unclear risk Not reported 

Blinding (performance bias and 

detection bias) 

Unclear risk Not reported 

Blinding participants Unclear risk Not Reported 

Blinding personnel delivering 

intervention 

Unclear risk Not reported 

Blinding outcome assessors Unclear risk Not reported 

Incomplete outcome data (attrition 

bias) 

Unclear risk Not reported 

Selective outcome reporting 

(reporting bias) 

Low risk Preselected outcomes in the 

methods section were reported in 

the results section. No pre-specified 

protocol was reported. 

Other Bias Unclear risk Sharp debridement reportedly 

performed initially and as needed. 
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3. Apelqvist 19903   Methods -Open randomized controlled 

study 

5-week study 

Blinded evaluation 

Weekly evaluation included 

color photos and evaluation 

by combined foot care team 

(diabetologist, orthopedist, 

orthotist, podiatrist, and a 

nurse) 

Study reports footwear 

corrected when necessary. 

Intervention stopped for 

surgical debridement, 

hospitalization, 

noncompliance, increase in 

size or necrosis of the ulcer 

by 50%, and reaction to 

dressing. 

 Participants 44 outpatients 26M/18F, mean age 

63 yrs. (23-86), Hgba1c = 8.2 mean 

duration of diabetes = 20 yrs. (2 - 

54), 

A) 22, 8.4 +/- 1.4, 22 +/- 15, 

B) 22, 8.0 +/- 2.1, 19 +/- 12, 

 Interventions A) Hydrocolloid 

B) Adhesive Zinc Oxide tape 

Ulcers cleaned with sterile saline. 

Dressing changes daily for 1st week 

then every 3 days afterwards where 

wound and surrounding area 

inspected and assessed. 

 Outcomes 1) Proportion healed 
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A) 5/22 = 0.227 

B) 9/22 = 0.409 

2) Proportion of Infections 

A) 1/22 = 0.045 

B) 0/22 = 0 

Not statistically significant 

difference 

2) Complete healing Time 

A) 61.6 +/- 84 days 

B) 81.2 +/- 78.4 days 

 Notes Changes in necrotic ulcer 

area were also reported. 

Risk of bias table   

Bias Authors' judgment Support for judgment 

Random sequence generation 

(selection bias) 

Low risk Randomized study reported. 

Method of sequence generation not 

specified. 

Allocation concealment (selection 

bias) 

Unclear risk Not reported 

Blinding (performance bias and 

detection bias) 

Unclear risk Not reported 

Blinding participants Unclear risk Not Reported 

Blinding personnel delivering 

intervention 

Unclear risk Not reported 

Blinding outcome assessors Low risk Blinded evaluation was reported. 

Incomplete outcome data (attrition 

bias) 

Unclear risk Not reported 

Selective outcome reporting 

(reporting bias) 

Low risk Prespecified protocol not reported. 

Prespecified outcomes in the 

methods section reported in the 

results. 

Other Bias Unclear risk Study financially supported by 

industry. 
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4. Baker 19934   Methods RCT - Pilot Study 

Duration - 12 weeks 

Limited - Abstract available 

only 

 Participants 19 with neuropathic foot ulcers, 

number of participants in each 

intervention group not reported. 

Age, sex, grade or duration of 

wounds, severity of peripheral 

arterial disease, presence of 

infection and diabetes disease 

severity not reported. 

 Interventions A) Allevyn Hydrocellular dressing 

B) Sorbsan Calcium-Alginate 

dressings 

 Outcomes 1) Proportion of ulcers healed 

90% vs 44% at 12 weeks 

2) Median time to healing 28 

days vs. 84 days 

 Notes Allevyn Hydrocellular 

reported as significantly more 

absorbent (p= 0.001) and less 

adherent or easier to remove 

(p=0.011) than the alginate 

dressing. 

Risk of bias table   

Bias Authors' judgment Support for judgment 

Random sequence generation 

(selection bias) 

Low risk Randomization was reported. 

Specific method of sequence 

generation was unspecified. 

Allocation concealment (selection 

bias) 

Unclear risk Not reported 

Blinding (performance bias and 

detection bias) 

Unclear risk Not reported 

Blinding participants Unclear risk Not Reported 

Blinding personnel delivering 

intervention 

Unclear risk Not reported 

Blinding outcome assessors Unclear risk Not reported. 

Incomplete outcome data (attrition 

bias) 

Unclear risk Not reported 
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Selective outcome reporting 

(reporting bias) 

Unclear risk No protocol reported or clearly pre-

specified outcomes in methodology. 

Only abstract available. 

Other Bias High risk Other significant covariates and 

differences between intervention 

groups not reported. 

5. Belcaro 20105
 Methods Open-label registry 

randomized pilot study. 4 

weeks 

Categorized: venous ulcers 

and diabetic ulcers 

 Participants 148 patients 

A) 34 patients, 16M/18F, Mean 

Age 56.5 +/- 4.4 years 

B) 32 patients, 13M/19F Mean Age 

55.3 +/- 3.2 years 

 Interventions A) Multivalent silver oxide Ag4O4 

ointment + elastic compression 

B) Control group (standard cleaning 

and elastic compression 

management methods without 

silver ointment) 

 Outcomes Complete closure of the 

ulceration 

A) 39% 

b) 16% 

(p </=0.05). 

 Notes Notes The study also 

reported the following 

outcomes of noninvasive 

vascular investigations to 

exclude major vascular 

problems that could result in 

decreased perfusion. These 

include Skin PO2 and Skin 

flux. 
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perimalleolar Skin (P02) 

(Oxygenation in the skin of 

the affected limb) 

Baseline at 4 weeks 

A) 43 mmHg 53 mmHg 

(increase of 23.3%) 

B) 44 mmHg 48mmHg 

(increase of 9.1 %) 

(p </= 0.05) 

Laser Doppler flowmetry 

perimalleolar Skin flux (RF) 

Baseline at 4 weeks 

A) 3.22 flux units 2.36 flux 

units (decrease of -26.7%) 

B) 3.21 flux units 3.01 flux 

units (decrease of -6.2%) 

(p </= 0.05) 

Total surface area reduction 

of the ulcer 

A) -89.0% 

B) -23.9% 

(p </= 0.05) 

Risk of bias table   

Bias Authors' judgment Support for judgment 

Random sequence generation 

(selection bias) 

Low risk The study reports that the patients 

were randomly assigned however 

method of sequence generation was 

not specified. 

Allocation concealment (selection 

bias) 

Unclear risk Not reported 
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Blinding (performance bias and 

detection bias) 

Unclear risk Not reported 

Blinding participants Unclear risk Not Reported 

Blinding personnel delivering 

intervention 

Unclear risk Not reported 

Blinding outcome assessors Unclear risk Not reported. 

Incomplete outcome data (attrition 

bias) 

Low risk The study reported no dropouts. 

Selective outcome reporting 

(reporting bias) 

High risk No protocol was available for this 

study and the outcomes were not all 

clearly pre-specified in the methods 

section of the study. 

Other Bias Unclear risk The study does not compare the 

intervention groups on other risk 

factors that could influence 

outcomes. No further detail was 

provided on how balanced both 

intervention groups were. 
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6. Blackman 19946
 Methods RCT 

Surface area tracings of 

wound margins. 

Foot ulcer measurements 

every 3 weeks for a follow up 

period of 24 weeks. 

Cross-over design after two 

months to group A 

Subjects encouraged to obtain 

orthotic footwear 

Subjects followed until ulcer 

healed, or until 6 months had 

elapsed. 

 Participants 18 subjects Type 1 and 2 DM 

#, gender, mean age, Hgba1c, 

A) 11, 11M/0F, 59 +/- 5yrs, 8.4 +/- 

0.9 

B) 7, 6M/1F, 51 +/- 4yrs, 9.5 +/- 

1.1 

No statistically significant 

difference 

 Interventions A) Polymeric dressing 

B) Wet to dry saline dressing 

Dressing changes at minimum once 

daily or when saturated. 

4 wounds surgically debrided in 

group A and 3 in group B prior to 

start. 

 Outcomes 1) Proportion healed 

A) 0.73 OR 0.27 
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B) 0  

(p </=0.05). 

 Notes Other outcomes reported 

included: 

Ulcer size reduction 

A) 35 +/- 16% 

B) 105 +/- 28% -> 35 +/- 

11% (post-crossover, p < 

0.02, 5 subjects were crossed 

over from conventional 

treatment to polymeric 

membrane after two months 

of treatment) 

Statistically significant 

difference (p < 0.03) 

Risk of bias table   

Bias Authors' judgment Support for judgment 

Random sequence generation 

(selection bias) 

Low risk Reported that subjects were 

randomly assigned. Method of 

sequence generation not specified. 

Allocation concealment (selection 

bias) 

Unclear risk Not reported 

Blinding (performance bias and 

detection bias) 

Unclear risk Not reported 

Blinding participants Unclear risk Not Reported 

Blinding personnel delivering 

intervention 

Unclear risk Not reported 

Blinding outcome assessors Unclear risk Not reported. 

Incomplete outcome data (attrition 

bias) 

High risk 2 patients from each group 

progressed to Wagner grade 3 and 

were not included in the study. 

Selective outcome reporting 

(reporting bias) 

Low risk Prespecified protocol not reported. 

Prespecified outcomes in the 

methods section were reported in 

the results. 

Other Bias High risk 2 patients in underwent 

debridement in their referring 

physician’s office during the study. 
No patient obtained new orthotic 

footwear. The study was industry 
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supported. 
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7. Bowling 20117
 Methods Prospective randomized, 

controlled, double blind, pilot 

study. 

Weekly treatments for 4 

weeks. 

Semi-quantitative wound 

tissue cultures post-

debridement at baseline and 

week 4. 

Maximum wound size Length 

X Width 

 Participants 20 patients 

#, Gender M/F, Type 1/2, Duration 

of diabetes, Hgba1c % 

A) 10, 6/4, 3/7, 21.2 +/- 9.0 yrs., 

9.3 +/- 1.7, 

B) 10, 6/4, 2/8, 17.5 +/- 7.2 yrs., 8.1 

+/- 1.9, 

 Interventions A) Jet lavage debridement with 

superoxide aqueous solution + 

hydrogel 

B) Jet lavage debridement with 

saline solution + hydrogel 

All dressing changes every 3-4 

days, specified treating physician 

Superoxide solution or saline 

applied at every dressing change. 

 Outcomes The study qualitatively 

reports no adverse effects 

were recorded. The study did 

not report that 15% of the 

study ulcers were healed. The 

study reported no statistically 

significant results between 

the two treatments (p>0.05). 
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No further information was 

specified on the outcomes of 

interest for this review. 

 Notes Wound bioburden (bacterial 

load) was reported on an 

ordinal scale as scatted (0/+), 

light (+), medium (++), heavy 

(+++) 

Reduction in bacterial load at 

week 4 

A) 1.6 +/- 1.3 -> 1.1 +/- 1.2 

B) 1.7 +/- 1.4 -> 1.2 +/- 1.2 

No statistically significant 

difference (p = 0.9) 

The study reports trend 

toward a 75% reduction in 

necrotic tissue in the study 

group (p>0.05) 

Risk of bias table   

Bias Authors' judgment Support for judgment 

Random sequence generation 

(selection bias) 

Low risk Randomized controlled pilot study. 

Method of sequence generation 

reported as computer-generated 

block randomization scheme. 

Allocation concealment (selection 

bias) 

Low risk Reported that medical centers were 

provided with sealed randomization 

envelopes for conducting the 

treatment assignment. 

Blinding participants Unclear risk The authors report that this was a 

double-blind study, however it is 

not specified which combination of 

participants, personnel delivering 

the intervention, or outcome 

assessors was blinded. 

Blinding personnel delivering 

intervention 

Unclear risk The authors report that this was a 

double-blind study, however it is 

not specified which combination of 

participants, personnel delivering 

the intervention, or outcome 
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assessors was blinded. 

Blinding outcome assessors Unclear risk Not reported. 

Incomplete outcome data (attrition 

bias) 

Unclear risk Not reported 

Selective outcome reporting 

(reporting bias) 

High risk No pre-specified protocol was 

reported. The outcomes pre-

specified in the methods section 

were reported in the outcomes. 

However full numeration for both 

groups was not reported in the 

results. 

Other Bias Unclear risk Offloading status was not reported. 

Notes   
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8. Clever 19958
 Methods Open, randomized, controlled 

study 

comparing two polyurethane 

dressings 

40 patients 

Objective clinical evaluation: 

ulcer tracings, photographs, 

and date of healing. 

At end of treatment, both the 

investigator and patient 

evaluated the wound care 

product subjectively. 

 Participants A) 20 patients, 15M/5F, age 58.85 

+/- 11.64 years 

B) 20 patients, 17M/3F, age 53.15 

+/- 14.62 years No statistically 

significant difference was reported 

in gender or age. 

Sample age range 18 - 80 

Pure neuropathic superficial 

diabetic ulcer of 1-5 cm in 

diameter. 

No clinical or radiological signs of 

osteomyelitis or tendon 

involvement. 

Study reports no statistically 

significant differences between 

intervention groups in terms of 

ankle-brachial pressure index, 

threshold of vibration, average 

duration of ulcer before entering 

study, and number of recent 

recurrences. 

Number of Smokers (9 vs 4, p < 

0.01) was statistically significant. 
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 Interventions A) Hydroactive polyurethane gel 

dressing Cutinova Hydro + 

standard therapy* 

B) Hydrophilic polyurethane foam 

dressing Allevyn + standard 

therapy* 

"Dressing changes reportedly 

performed as often as required, but 

at least once a week." 

*Standard therapy included: 

(i) pressure relief comprising a half-

shoe or so-called "heel sandal" 

therapeutic footwear with 

cushioned insoles and crutches as 

required to meet individual needs. 

(ii) infection control with systemic 

antibiotics if required, 

(iii) wound cleansing with Ringer's 

solution, and 

(iv) debridement with removal of 

callus if needed 

 Outcomes Time to Healing 

A) 25.19 ± 23.52 days 

B) 20.43 ± 14.74 days (p > 

0.2) 

Proportion healed 

A) 14/20 = 0.70 

B) 16/20 = 0.80 

Excluding dropouts, 88% of 

the patients were healed in an 

average of 23 days, 50% 

within 16 days. 
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 Notes Dressing changes by patient’s 
in-between the weekly 

assessments: 

A) 2.23 ± 2.19 times 

B) 2.37 ± 2.18 times, No 

statistically significant 

difference (p > 0.2) 

The study reported 

"subjective product 

evaluation" including ease of 

showering with dressing (p > 

0.1), absorption capacity (p > 

0.1), handling and suitability 

(lack of side-effects or skin 

problems) (p > 0.2), and all 

were found to not be 

statistically significant. No 

details on the subjective 

evaluation were specified. 

Risk of bias table   

Bias Authors' judgment Support for judgment 

Random sequence generation 

(selection bias) 

Low risk Randomization reported but method 

of sequence generation not 

specified. 

Allocation concealment (selection 

bias) 

Unclear risk Not reported. 

Blinding participants Unclear risk Not reported 

Blinding personnel delivering 

intervention 

Unclear risk Not reported 

Blinding outcome assessors Unclear risk Not reported. 

Incomplete outcome data (attrition 

bias) 

High risk 2 patients in group A and 4 patients 

in group B were reported to not 

have completed the study. It is 

unclear how the missing data were 

addressed. 

Selective outcome reporting 

(reporting bias) 

High risk The study broadly reported 

outcomes in the methods section 

but did not specify all outcomes 

that were reported in the results. No 

protocol specified. 

Other Bias High risk Unclear if both groups were 
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adequately balanced for 

confounders or other risk factors 

including disease severity. 

Prospective wound healing study 

was possible due to financial 

support from manufacturer. 

Notes   
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9. D'Hemecourt 1998
9
 Methods RCT Multi-centered (10 

sites); Evaluator-blind 

Study period was not 

reported. Follow up period 

was 140 days. 

 Participants 172 patients 

A) 68 

B) 70 

C) 34 

45 women/127 men; 19 years or 

older; Type 1 / Type 2 diabetes. At 

least one full thickness Stage 3 or 

Stage 4 chronic diabetic ulcer of the 

lower extremity. 

Wound size (area and depth) 

measured at baseline. 

 Interventions A) Good wound care* 

B) Good wound care & NaCMC 

hydrogel 

C) Good wound care & 

Becaplermin 

Off-loading of pressure and 

systemic control of infection for all 

wounds. 

*'Good wound care' was defined by 

the study authors as follows: "this 

regimen consisted of daily dressing 

changes, sharp debridement of the 

ulcer when deemed necessary by 

the investigator, systemic control of 

infection if present, and off-loading 

of pressure". 

 Outcomes 1. Proportion with complete 

wound healing at 20 weeks 
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A) 15 / 68 (22%) 

B) 25 / 70 (36%) 

2. Time to complete healing 

A) 141 days * 

B) 98 days * 

3. Proportion with Infection 

A) 0.28 

B) 0.30 

 Notes Largest trial with regard to 

patient numbers 

* It is unclear if these are 

mean or median times to 

healing. 

Two other indicators reported 

in the study included: 

Pain reported as adverse 

event 

A) 10 / 68 (15%) 

B) 11 / 70 (16%) 

Wound related adverse events 

A) 25 / 68 (37%) 

B) 19 / 70 (27%) 

Risk of bias table   

Bias Authors' judgment Support for judgment 

Random sequence generation 

(selection bias) 

Low risk The method of sequence generation 

procedure was not specified: 

"patients were randomly assigned 

in a 2:2:1 ratio to one of three 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Surg Interv Health Technologies

 doi: 10.1136/bmjsit-2021-000081:e000081. 4 2022;BMJ Surg Interv Health Technologies, et al. Dayya D



treatment groups". 

Allocation concealment (selection 

bias) 

Unclear risk Not reported. 

Blinding participants Unclear risk Statement by authors from 

published study: "both the NaCMC 

gel and Becaplermin gel treatment 

groups were conducted in double-

blind fashion; the group receiving 

good wound care alone was blinded 

to the investigator by a third party". 

Blinding personnel delivering 

intervention 

Unclear risk Blinding of personnel delivering the 

intervention: yes - control group; 

unclear - intervention groups (see 

statement from authors above). 

Blinding outcome assessors Low risk Blinding of outcomes assessor: yes. 

Study described as "evaluator-

blind". 

Incomplete outcome data (attrition 

bias) 

Low risk Intention-to-treat analysis was 

conducted. However, the specific 

Intention to treat analytic method 

was not reported. 

Selective outcome reporting 

(reporting bias) 

Low risk Four parameters pre-specified as 

outcomes, all of which were 

reported 

Other Bias High risk Baseline differences in group size 

and ulcer characteristics (mean 

area, depth, and duration): 

Good wound care (n=68): n=65 at 

stage III; 3.5 cm2; 67cm; 24 weeks. 

NaCMC gel (n=70): n=70 at stage 

III; 3.2 cm2; 69 cm; 24 weeks. 

Becaplermin gel (n=34): n=32 at 

stage III; 2.4 cm2; 33cm; 11 weeks. 

The group receiving Becaplermin 

gel were not comparable with the 

two other groups. 

'Good wound care' included "sharp 

debridement of the ulcer when 

deemed necessary by the 

investigator". No other data 

reported on diabetes disease 

severity or other risk factors. 

Notes   
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10. Donaghue 1998
10

   Methods 75 patients enrolled in an 
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open-label design with 

random assignment to two 

groups in 2:1 ratio. 

Wagner classification used. 

Offloading prescribed to all 

patients with self-adhesive 

felted foam and window at 

wound site and use of healing 

sandals. 

Seen weekly until target ulcer 

healed or maximum of 8 

weeks. 

Exit interview to determine 

satisfaction level. 

 Participants # Gender Age (range) Duration of 

DM(range) Weight Creatinine 

Albumin Proportion 

M/F yrs. (yrs.) (lbs.) (mg/dl) 

(gms/dl) Retinopathy 

A) 50, 33/17, 59 (30-81), 19 (4-47), 

195 +/- 45, 1.2 +/- 0.6, 3.72 +/- 

0.07 0.56 

B) 25, 21/4, 60 (33-79), 17 (2-25), 

214 +/- 49, 1.14 +/- 0.06, 3.79 +/- 

0.11 0.76 

No statistically significant 

difference in any of these baseline 

participant characteristics was 

reported in the study. 

 Interventions A) Collagen Alginate 

B) Saline gauze 

Patients or caregivers given 

instructions to change as often as 

required. 
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 Outcomes 1) Proportion healed 

A) 24/50 = 0.48 

B) 9/25 = 0.36 

No statistically significant 

difference (p=0.3933) 

2) Mean time to complete 

healing 

A) 43.4 +/- 2.8 days 

B) 40.6 +/- 2.8 days 

The study authors reported 

that there were no differences 

in the number or severity of 

adverse effects (p=0.453) No 

other information was 

provided. 

 Notes The study also reported: 

Baseline values: 

Additional outcome included: 

Mean percent reduction of the 

wound area at the end of the 

study was reported as: 

A) 80.6 +/- 6% 

B) 61.1 +/- 26% 

No statistically significant 

difference (p=0.4692) 

The study reported wound 

size reduction rate in a 

multivariate analysis to be 
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statistically significant in 

favor of Collagen alginate 

over saline gauze (p=0.049). 

No other information was 

provided. 

Subgroup analysis was 

reported for wounds of less 

than 6 month’s duration and 
the authors report a faster 

healing rate for Collagen 

alginate over saline gauze, 

but the result was not 

statistically significant. 

Risk of bias table   

Bias Authors' judgment Support for judgment 

Random sequence generation 

(selection bias) 

Low risk Random assignment to treatment 

groups was reported but method of 

sequence generation was not 

specified. 

Allocation concealment (selection 

bias) 

Unclear risk Not reported. 

Blinding participants Unclear risk Not reported 

Blinding personnel delivering 

intervention 

Unclear risk Not reported. 

Blinding outcome assessors Unclear risk Not reported. 

Incomplete outcome data (attrition 

bias) 

Unclear risk 75 patients enrolled, 61 completed 

study, 14 withdrawals (6 patients in 

group A and 8 in group B did not 

complete the study, 5 withdrew no 

reason reported, 3 patients missed > 

2 visits, and 6 patients experienced 

adverse events). The authors report 

that all 75 patients enrolled were 

included in the intention to treat 

analysis. The method used in the 

intention to treat analysis to address 

the 14 withdrawals was 

unspecified. 

Selective outcome reporting 

(reporting bias) 

High risk No protocol was specified in the 

report. The outcomes reported in 

the results section were not 

explicitly prespecified outcomes in 

the methods section. 

Other Bias Unclear risk The study reported adverse effects 
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were not statistically significant 

between both groups. Specific 

information on adverse effects was 

not reported. 

Notes   
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11. EhsanUrRehman 2013
11

 Methods 60 subjects randomly 

assigned to two groups. 

non-probability purposive 

sampling 

Wound measurements were 

done on day 15. 

Wagner grade I & II ulcers. 

Length, width, and maximum 

perpendicular depth of ulcer 

were measured and multiplied 

post-surgical debridement 

 Participants Not reported. 

 Interventions A) Honey soaked dressing 

B) Povidone-iodine/normal saline 

dressing 

Daily dressing changes 

All wounds washed with saline 

prior to 

Surgical debridement at the time of 

presentation. 

 Outcomes 1) Proportion healed 

A) 24/50 = 0.48 

B) 9/25 = 0.36 

No statistically significant 

difference (p=0.3933) 

2) Mean time to complete 

healing 

A) 43.4 +/- 2.8 days 
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B) 40.6 +/- 2.8 days 

The study authors reported 

that there were no differences 

in the number or severity of 

adverse effects (p=0.453) No 

other information was 

provided, Proportion healed 

A) 0.867 

B) 0.733 

 Notes Other outcomes reported 

include: 

% decrease in wound size 

A) 80.81 +/- 17.27% 

B) 54.63 +/- 3.42% 

Risk of bias table   

Bias Authors' judgment Support for judgment 

Random sequence generation 

(selection bias) 

Low risk Subjects reported randomly 

assorted into two groups. Method of 

sequence generation not specified. 

Allocation concealment (selection 

bias) 

Unclear risk Not reported. 

Blinding participants Unclear risk Not reported 

Blinding personnel delivering 

intervention 

Unclear risk Not reported. 

Blinding outcome assessors Unclear risk Not reported. 

Incomplete outcome data (attrition 

bias) 

Unclear risk Not reported 

Selective outcome reporting 

(reporting bias) 

High risk The study reports swab and culture 

would be carried out in the methods 

section, but infection not reported 

in the results. Other outcomes 

reported in the results section were 

not pre-specified in the methods 

section. 

Other Bias High risk Prespecified outcomes not reported 

in methods section. Comorbidities 

used as exclusion criteria reported 

in methods section but not 

specified. No patient baseline 
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characteristics reported unclear 

whether both groups balanced for 

confounding. Non-probability 

purposive sampling which could 

produce sampling bias. 

Notes   
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12. Foster 1994
12

 Methods RCT, Stratified according to 

neuropathic or ischemic 

diabetic foot ulcers 

Study length 8 weeks or until 

the ulcer. 

Weekly clinic assessments of 

wounds and dressings, and 

where ulcers were debrided. 

 Participants 30 Patients 

A) 15 patients, 12M/3F, mean age 

61, DMT1 = 6 

B) 15 patients 8M/7F, mean age 70, 

DMT1 = 4 

 Interventions A) Hydrocellular polyurethane 

foam dressing Allevyn 

B) Calcium sodium alginate 

dressing changes 

All wounds washed with saline 

prior to 

Surgical debridement at the time of 

presentation. 

 Outcomes Proportion Healed 

A) 9/15 = 0.60 

B) 8/15 = 0.533 

No statistically significant 

difference in time to healing 

between both intervention 

groups. 

 Notes Study reported that some 

evidence ulcer more likely to 

heal if IDDM as opposed to 

NIDDM (p=0.07). 

Also, smaller ulcers or ulcers 
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of neuropathic origin more 

likely to heal. 

A statistically significant 

difference was reported 

favoring Polyurethane foam 

dressings over Calcium 

alginate dressings in 1) time 

taken for application (2.1 +/- 

0.6 minutes vs 3.2 +/- 1.0 

minutes), and in subjective 

ordinal scales including ease 

of application (p<0.001), 

absorbency (p<0.01), patient 

comfort (p<0.01), non-

adherence (p<0.01), and ease 

of removal (0.001). % 

decrease in wound size 

A) 80.81 +/- 17.27% 

B) 54.63 +/- 3.42% 

Risk of bias table   

Bias Authors' judgment Support for judgment 

Random sequence generation 

(selection bias) 

Low risk Study reports randomization but 

method of sequence generation is 

unspecified. 

Allocation concealment (selection 

bias) 

Unclear risk Not reported. 

Blinding participants Unclear risk Not reported 

Blinding personnel delivering 

intervention 

Unclear risk Not reported. 

Blinding outcome assessors Unclear risk Not reported. 

Incomplete outcome data (attrition 

bias) 

High risk 4 patients from the alginate group 

withdrew due to: 

severe pain (1); plugged lesion 

prevented free drainage of exudate 

(3) with one becoming infected. 

Unclear how incomplete outcome 

data were addressed. 

Selective outcome reporting 

(reporting bias) 

High risk Study pre-specified a number of 

"ideal" parameters in the 

introduction including infection 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Surg Interv Health Technologies

 doi: 10.1136/bmjsit-2021-000081:e000081. 4 2022;BMJ Surg Interv Health Technologies, et al. Dayya D



however all were not reported in the 

results section. No parameters were 

pre-specified in the methods 

section. 

Other Bias High risk The study reported stratification 

was conducted to ensure that a 

more equitable number of 

individuals with neuropathic, 

ischemic ulcers, traumatic wounds 

in each intervention group. 

However, no mention was made on 

whether other risk factors such as 

diabetes disease severity was 

balanced in both intervention 

groups. Duration of ulcer was 

longer in the calcium alginate group 

(170 days vs 107 days). 

Notes   

 

 

 

 

 

 

 

 

 

 

 

 

13. Goretti 2008
13

 Methods RCT; Randomized into two 

groups. 
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 Participants A) 20 

B) 20 

Wounds > 5 cm2, ABI >/= 0.9 and 

two arteries in the ankle palpable by 

pulse or Doppler. 

Age, gender, diabetes type, duration 

of diabetes, proportion of wounds 

infected, or other data not provided. 

 Interventions A) Super-oxidized solution (SOS) 

treatment 

B) Standard local treatment with 

povidone iodine 

Frequency or number of times 

intervention used was not reported. 

The study abstract mentions that the 

patients received metabolic control, 

systemic antibiotics, and offloading 

as necessary, but no further detail 

was provided. 

 Outcomes 1. Proportion Healed 

A) 0.85 

B) 0.53 

(p<0.01, statistically 

significant difference) 

2. Healing Time 

A) 10.5 +/- 1.3 weeks 

B) 16.5 +/- 1.7 weeks 

(p<0.01, statistically 

significant difference) 

The study reports weekly 

visits to record lesions 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Surg Interv Health Technologies

 doi: 10.1136/bmjsit-2021-000081:e000081. 4 2022;BMJ Surg Interv Health Technologies, et al. Dayya D



clinical signs of infection, 

microbiological sampling, 

eventual new debridement 

procedures, and adverse 

events. No further detail is 

available. 

 Notes Other outcomes that were 

reported include: 

Sterilization of lesions (ST) 

A) 5.5 +/- 2.1 weeks 

B) 16.2 +/- 6.6 weeks 

(p<0.01, statistically 

significant difference) 

Number of Debridement 

procedures (ND) 

A) 3/20 

B) 9/20 

(p<0.01, statistically 

significant difference) 

Adverse Events (NA) 

A) 4 

B) 9 

No other information 

provided other than a 

statement that no differences 

were observed in (NA) 

Risk of bias table   

Bias Authors' judgment Support for judgment 

Random sequence generation 

(selection bias) 

Low risk Published abstract only. 

Randomization reported but the 
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method of sequence generation 

used was not specified 

Allocation concealment (selection 

bias) 

Unclear risk Published abstract only. Not 

reported. 

Blinding participants Unclear risk Published abstract only. Not 

reported. 

Blinding personnel delivering 

intervention 

Unclear risk Published abstract only. Not 

reported. 

Blinding outcome assessors Unclear risk Published abstract only. The study 

reports weekly visits to "blindly" 

record lesions clinical signs of 

infection, microbiological 

sampling, eventual new 

debridement procedures, and 

adverse events. Unclear if other 

outcomes were blinded. 

Incomplete outcome data (attrition 

bias) 

Unclear risk Published abstract only. Not 

reported. 

Selective outcome reporting 

(reporting bias) 

Low risk Published abstract only. Results 

were available for all outcomes 

reported in the methods section 

however unclear if protocol was 

written ahead of the study. 

Other Bias Unclear risk Published abstract only. Other 

sources of bias not discernible. 

Notes   
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14. Hammouri 2004
14

 Methods 203 patients allocated 

randomly to two groups, 3 

excluded. 

 Participants 200 patients, 112M/88F, Mean age 

= 58 

A) 100 58M/42F, (24-100), 

B) 100 54M/46F, (22-100) 

 Interventions A) Honey/Normal Saline, washed 

with normal saline post-

debridement 

B) Povidone Iodine/H2O2 (3:1) 

washed with same solution post-

debridement 

All dressings applied 3 times daily 

then declined as treatment 

progresses in both groups. 

 Outcomes 1) Time to healing 

A) Median 21 days, (7-70 

days), SD = 15.97 

B) Median 32 days, (7-90 

days), SD = 20.89 

Statistically significant 

difference (p<0.001) 

2) Treatment Cost 

A) 282 +/- 66.33 Jordan 

Dinar, 

B) 616 +/- 192.97 Jordan 

Dinar, 

Statistically significant 

difference (p<0.001) 

3) Proportion amputations 
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A) 0.10 

B) 0.20 

Statistically significant 

difference (p<0.05) 

 Notes Other outcomes reported: 

Hospital stay 

A) Median 23 days (7-42 

days), SD = 8.26 

B) Median 13 days (7-56 

days), SD = 14.54 

Statistically significant 

difference (p<0.001) 

Risk of bias table   

Bias Authors' judgment Support for judgment 

Random sequence generation 

(selection bias) 

Low risk The authors report random 

allocation. Method of sequence 

generation is not specified in the 

report. 

Allocation concealment (selection 

bias) 

Unclear risk Not reported 

Blinding participants Unclear risk Not reported 

Blinding personnel delivering 

intervention 

Unclear risk Not reported 

Blinding outcome assessors Unclear risk Not reported 

Incomplete outcome data (attrition 

bias) 

Unclear risk The authors report that 3 patients 

were excluded from the analysis 

that died from other medical illness. 

Selective outcome reporting 

(reporting bias) 

High risk No protocol is reported. The study 

authors report healing, hospital 

stay, and cost as the respective 

outcomes of interest in the methods 

section. These were reported in the 

results section. The study reported 

amputation proportion, bioburden 

reduction which were not explicitly 

pre-specified in the methods 

section. 

Other Bias High risk The study authors did not report 

exclusion criteria and reported only 
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diabetic foot ulcers as inclusion 

criteria. Baseline characteristics of 

the ulcers in each group were not 

reported. Disease severity 

indicators including Hgba1c, 

duration of diabetes was not 

reported. Grade of diabetic foot 

ulcers not reported. Debridement 

under anesthesia is reported but 

study authors do not specify 

whether this was an initial 

debridement only or if debridement 

were conducted throughout the 

course of the study. 

Notes   
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15. Jeffcoate 2009
15

 Methods A multicenter, prospective, 

observer-blinded, parallel 

group randomized controlled 

trial. 

Research nurse monitored 

every two weeks. 

Primary endpoint number of 

ulcers healing in each group 

within 24 weeks. 

Ulcers monitored by nurses 

every two weeks. Blinded 

wound assessments made at 

baseline, 12 weeks, 24 weeks, 

4 weeks after healing, and 12 

weeks after the 24-week 

assessment. 

Healing defined as complete 

epithelialization with no 

drainage for 4 weeks and 

confirmed by a blinded 

assessor. If an ulcer was 

assessed as healed at any 

point the authors stated that 

ulcer was reassessed at 2 and 

4 weeks after healing. If the 

ulcer recurred within 4 weeks 

or at any point up to 24 

weeks, the patient was re-

entered into the study using 

the allocated dressing. 

The study reported on ulcer-

related endpoints, patient-

related endpoints, and process 

related endpoints. 

A health economics 
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evaluation which included the 

direct costs associated with 

dressings used and patient 

travel costs was reported. The 

quality-of-life assessment 

included SF-36 questionnaire, 

a visual analogue scale for 

pain, and the CWIS (Cardiff 

wound impact schedule). 

 Participants # Gender M/F Age (yrs.) DM Type 

1/2 DM duration (yrs.) 

Total 317, 240/76, 59.6 +/- 12.6, 

240/76, 15.7 +/- 10.8 

A) 103, 81/22, 59.5 +/- 11.5, 22/81, 

16.0 +/- 11.4 

B) 108, 81/27, 58.8 +/- 13.2, 25/83, 

15.3 +/- 9.8 

C) 106, 78/27, 61.9 +/- 12.8, 78/27, 

15.8 +/- 11.4 

 Interventions A) Hydrofiber dressing Aquacel 

B) Iodine impregnated gauze 

C) Non-adherent viscous filament 

gauze 

Other care reported to include 

regular use of debridement, 

offloading, 

The study reports dressings were 

changed daily, on alternate days, 

and 3X/week depending on the 

need by the patient or caregiver 

who received training, or by the 

nurse. If patient changed the 

dressing, then nursing oversight 

was conducted every two weeks. 

The study reported that off-loading 

was variable, and 42% of 

participants were issued the 
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preferred casting device, two 

centers issued no casting devices, 

one center issued 1. 

 Outcomes 1) Proportion of ulcers healed 

A) 46/103 = 0.447 

B) 48/108 = 0.444 

C) 41/106 = 0.387 

No statistically significant 

difference (p=0.38) 

2) Proportion of ulcers 

recurring 

A) 3/103 = 0.029 

B) 7/108 = 0.065 

C) 3/106 = 0.028 

3) Time to healing 

A) 125.8 +/- 55.9 days 

B) 127.8 +/- 54.2 days 

C) 130.7 +/- 52.4 days 

No statistically significant 

difference (p=0.80) 

4) Proportion amputated 

A) 4/103 = 0.039 

B) 1/108 = 0.009 

C) 2/106 = 0.019 

Statistical significance not 
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reported. 

5) Proportion infected 

A) 54/103 = 0.524 

B) 71/108 = 0.657 

C) 48/106 = 0.453 

Statistical significance not 

reported 

6) Treatment cost 

A) 194.03 

B) 184.17 

C) 141.1 

Statistical significance not 

reported 

7) Quality of life index 

A) 0.382 

B) 0.384 

C) 0.394 

No statistically significant 

difference (p=NS) 

 Notes Other outcomes reported: 

Hospital stay 

A) Median 23 days (7-42 

days), SD = 8.26 

B) Median 13 days (7-56 
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days), SD = 14.54 

Statistically significant 

difference (p<0.001) 

Risk of bias table   

Bias Authors' judgment Support for judgment 

Random sequence generation 

(selection bias) 

Low risk Randomization was reported to be 

stratified by center, size, using 

block size of nine design. 

Randomization was also stratified 

across the whole population by 

ulcer area in three groups. The 

study reports that randomization 

lists were created using statistical 

software. 

Allocation concealment (selection 

bias) 

Low risk The randomization lists and records 

of the allocation details were 

reported to be held at a central 

location and each recruiting center 

telephoned. 

Blinding participants Unclear risk Not reported 

Blinding personnel delivering 

intervention 

Unclear risk Not reported 

Blinding outcome assessors Low risk The study reports that the clinician 

in charge of care and assessing for 

healing was blinded to the 

randomization group. 

Incomplete outcome data (attrition 

bias) 

Low risk The authors reported that 88 

participants (27.8%) out of the 317 

enrolled were withdrawn. The 

reasons for withdrawal were 

reported as: 

Adverse event = 35 

Protocol violation = 24 

Loss to follow up = 7 

Consent withdrawal = 16 

Death = 5 

Other = 1 

Intention to treat analysis was 

carried out using last observation 
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carried forward. 

Selective outcome reporting 

(reporting bias) 

Low risk No protocol was available or 

referred to in the study. The 

outcomes reported in the results 

were pre-specified in the methods 

section. 

Other Bias High risk The study reported 88 withdrawals 

out of 317 participants, last 

observation carried forward was 

utilized as intention to treat. This 

may have biased the results in 

either direction. 

Notes   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

16. Jensen 1998
16

 Methods RCT; Randomized into 2 

groups. 
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Study period was not 

reported. Follow up period 

was 20 weeks. 

 Participants 31 patients 

A) 14 

B) 17 

No description of age, sex, type of 

diabetes, or disease severity was 

reported. 

Wound area measured at baseline. 

Average duration of ulceration 

A) 8.9 months 

B) 3 months 

 Interventions A) Carrasyn hydrogel wound 

dressing (CHWD) cleansed with 

ULTRAKLENZ wound cleanser. 

B) Wet-to-moist saline gauze 

cleansed with ULTRAKLENZ 

wound cleanser. 

Adjunctive wound care included all 

patients who initially received sharp 

debridement to remove all non-

viable (dead) tissue and all patients 

received custom made healing 

sandals for pressure redistribution. 

Dressings changes were conducted 

daily. Saline moist gauze 

remoistened as needed. Patients 

evaluated weekly using wound 

tracings and computer planimetry. 

 Outcomes 1. Proportion with complete 

wound healing at 16 weeks 

(Defined as 100% wound re-

epithelialization) 

A) 11/13 84.6% 
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B) 6/13 46.1% P=0.05 

2. Time to complete healing 

A) 10.3 weeks * 

B) 11.69 weeks * 

3. Proportion with amputation 

A) 0/14 = 0 

B) 1/17 = 0.059 

4. Proportion with Infection 

A) 2/14 = 0.143 

B) 1/17 = 0.059 

 

5. Cost 

A) 7.01 - ($/day) 

B) 12.28 - ($/day) 

 Notes * It is unclear if these are 

mean or median times to 

healing. 13/14 patients 

completed the study in the 

Hydrogel group whereas 

13/17 completed the study in 

the control group. 

Other outcomes that were 

reported in this study 

included: 

Complications 
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A) 2/14 (14%) 

B) 4/17 (24%) 

Risk of bias table   

Bias Authors' judgment Support for judgment 

Random sequence generation 

(selection bias) 

Low risk Randomization was reported but 

method of sequence generation not 

specified. 

Allocation concealment (selection 

bias) 

Unclear risk Not reported 

Blinding participants Unclear risk Not reported 

Blinding personnel delivering 

intervention 

Unclear risk Not reported 

Blinding outcome assessors Unclear risk Not reported 

Incomplete outcome data (attrition 

bias) 

High risk 5 patients dropped out (n=1 in 

Group A; n=4 in Group B): no 

intention-to-treat analysis or other 

method of handling missing data 

were specified. 

Selective outcome reporting 

(reporting bias) 

Unclear risk No protocol available. No 

parameters clearly pre-specified as 

outcomes in the methods section. 

Other Bias High risk No Group A and Group B data 

reported on ulcer size, depth, on 

entry to trial other than ulcer with 

minimum of 1cm diameter; and 

Wagner grade II thickness. 

However, the trial report suggests 

that Group A had average ulcer 

duration of 8.9 months compared 

with 3 months for group B. 

Study supported by an educational 

grant from Carrington Laboratories, 

Inc. (the manufacturers of 

Carrasyn). 

Notes   

 

17. Lalau 2002
17

 Methods Open - label multicenter 

randomized controlled trial. 

Study reported 13 centers 

throughout France 
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participated. 

Number of wound dressings 

and adverse events recorded 

weekly. Follow up visits 

scheduled at weeks 1, 2, 4, 6 

to monitor healing efficacy 

and safety. 

Planimetric evaluation used 

for surface area. 

The study reported a 6-week 

treatment period, though 

efficacy analysis was reduced 

to 4 weeks due to premature 

cessation of treatment in 13 

patients. Reported that there 

was no revision to efficacy 

criteria. 

The study reported that 

conservative management 

was carried out using 

pressure relieving methods. 

 Participants 77 patients enrolled, 13 withdrawn 

#, Gender, Age, BMI, DM type, 

Diabetes duration, Hgba1c, # 

revascularizations, TcPO2, 

A) 39, 22M/17F, 60.8 +/- 10.7 yrs., 

27.6 +/- 5.11, 15/24, 19.2 +/- 11.8 

yrs., 7.6 +/- 2.0, 13, 44.6 +/- 12.3 

B) 38, 23M/25F, 63.5 +/- 12.8 yrs., 

27.3 +/- 5.52, 16/22, 16.9 +/- 8.9 

yrs., 7.9 +/- 1.5, 4, 42.6 +/- 10.3 

No statistically significant 

difference in participants except for 

# revascularizations. 

 Interventions A) Calcium Alginate 
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B) Vaseline Gauze 

The study reported daily dressing 

changes initially until thoroughly 

debrided, then once granulation 

occurred, every 2 - 3 days 

depending on exudate amount as 

determined by nurses. The authors 

reported no other local treatments 

except unrestricted saline. 

The study reported that mechanical 

debridement was authorized, as 

necessary. 

 Outcomes Proportion of infections 

A) 1/39 = 0.026 

B) 3/38 = 0.079 

 Notes Proportion of patients with 

granulation tissue > 75% of 

wound area, and a 40% 

decrease in wound surface 

area. Secondary outcomes 

included: pain on dressing 

changes, cumulative number 

of dressing changes, and 

number of adverse events. All 

were reported not to be 

statistically significant except 

for pain and cumulative 

number of dressing changes 

in favor of calcium alginate. 

Risk of bias table   

Bias Authors' judgment Support for judgment 

Random sequence generation 

(selection bias) 

Low risk Randomization of participants was 

reported. The method of random 

sequence generation was not 

specified. 

Allocation concealment (selection 

bias) 

Unclear risk Not reported 

Blinding participants Unclear risk Not reported 

Blinding personnel delivering 

intervention 

Unclear risk Not reported 
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Blinding outcome assessors Low risk The study reported that an 

independent investigator, blind to 

the allocated treatment, was 

assigned to analyze wound surface 

areas. Analysis reportedly 

performed two times for each 

patient, and a third as warranted. 

Incomplete outcome data (attrition 

bias) 

Unclear risk 77 patients enrolled, and 64 

completed the study for the full 6 

weeks. 13 withdrawals - 1 consent 

withdrawal, and 4 adverse events in 

the Calcium Alginate group, 1 

ineffective treatment, 1 

aggravation, and 6 adverse events 

in the Vaseline group. The study 

reports that due to the loss of data 

because of the 13 withdrawals the 

study was shortened to efficacy 

analysis at 4 weeks. 

Selective outcome reporting 

(reporting bias) 

Low risk No protocol was reported in the 

study. Outcomes pre-specified in 

the methods section were reported 

in the results section. 

Other Bias High risk The revascularizations were 

reportedly higher in the Calcium 

Alginate group. Subgroup analysis 

on acute versus chronic lesions was 

also reported but demonstrated no 

statistically significant difference. 

Most of the lesions were chronic 

and reportedly may have been more 

refractory to treatment. 

Notes   

 

 

 

18. Markevich 2000
18

 Methods RCT; Multi-centered; 

Double-blind 

Study period not reported, 

follow up period was 10 days 

 Participants 140 patients, 
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A) 70 

B) 70 

Average Age: 53.6 +/- 15.4 years. 

Average duration of Diabetes: 15.8 

+/- 10.7 years 

No description of sex, type of 

diabetes, disease severity, infection 

status, offloading status, or wound 

grade, other than qualitative 

statement that depth and volume 

were comparable at baseline 

between both groups. 

 Interventions A) Larval therapy (green bottle fly - 

Lucilia sericata 6-10 larva per 1 

cm2 of wound surface area) 

removed after 72 hours 

B) Hydrogel (no data on frequency 

of dressing change) 

 Outcomes Complete healing (no data as 

to time this took) 

A) 5/70 (7.1%) 

B) 2/70 (2.8%) 

(no report of whether this was 

a statistically significant 

difference was mentioned) 

 Notes A) Average Surface area of 

wound 14.9 cm2 

B) Average Surface area of 

wound 15.14 cm2  

(no statistically significant 

difference) 

Qualitatively reported in 

abstract that surface area, 
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depth, and volume, 

surrounding skin, tissue 

quality, exudate, odor, and 

glucose levels were 

comparable at baseline, but 

no numerical data were 

provided. 

Assessments reported every 3 

days during first 10 days. 

At 10 days granulation tissue 

covering 50% of wound was 

higher in larval therapy (60% 

vs 34.3%; p<0.001 

statistically significant 

difference) 

Proportion of patients with 

greater than 50% reduction in 

wound area was higher in the 

larval group than in the 

hydrogel group (51.1% vs 

27.1% p<0.05, statistically 

significant difference) 

Risk of bias table   

Bias Authors' judgment Support for judgment 

Random sequence generation 

(selection bias) 

Low risk Published abstract only - 

Randomization reported but method 

of sequence generation not 

reported. 

Allocation concealment (selection 

bias) 

Unclear risk Published abstract only - allocation 

concealment not reported. 

Blinding participants Unclear risk N.B. RCT described as "double-

blind" by study authors, but no 

further detail given. 

Blinding of participants - not 

reported (published abstract only): 

This may be difficult due to nature 

of treatments - larval therapy vs. 

hydrogel. 

Blinding personnel delivering 

intervention 

Unclear risk Blinding of personnel - not reported 

(published abstract only): This may 
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be difficult due to nature of 

treatments - larval therapy vs. 

hydrogel. 

Blinding outcome assessors Unclear Blinding of outcome assessors: not 

reported (published abstract only). 

Incomplete outcome data (attrition 

bias) 

Unclear risk Published abstract only - 

incomplete outcome data were not 

reported, if incomplete outcome 

data were present then assessment 

and how outcome data were 

addressed is not discernible. 

Selective outcome reporting 

(reporting bias) 

Unclear risk Published abstract only - selective 

reporting not discernible. 

Other Bias Unclear risk Published abstract only - other bias 

not discernible. 

Notes   

 

 

 

 

 

 

 

 

 

19. Mazzone 1993
19

   Methods RCT, Method of random 

sequence generation was not 

reported. 

 Participants 19 

A) 11 

B) 8 
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No data on age, sex, or other 

patient specific demographics or 

characteristics were reported. 

 Interventions A) Polymeric membrane foam 

dressing 

B) Wet to Dry saline gauze 

mesh dressing 

 Outcomes Complete healing (no data on 

the time to this endpoint 

reported) 

A) 5/70 (7.1%) 

B) 2/70 (2.8%) 

(no report of whether this was a 

statistically significant 

difference was mentioned) 

 Notes Wound size reduction was 

reported as well. 

No other information on other 

risk factors such as diabetes 

type, duration, or disease 

severity was reported. No data 

reported on wound size or grade 

between treatment groups. 

Risk of bias table   

Bias Authors' judgment Support for judgment 

Random sequence generation 

(selection bias) 

Low risk The study reports randomization 

however method of random 

sequence generation was not 

specified. 

Allocation concealment 

(selection bias) 

Unclear risk Not reported 

Blinding participants Unclear risk Not reported 

Blinding personnel delivering 

intervention 

Unclear risk Not reported 

Blinding outcome assessors Unclear risk Not reported 

Incomplete outcome data 

(attrition bias) 

Unclear risk Not reported 

Selective outcome reporting 

(reporting bias) 

Unclear risk Not discernible; abstract only 

available. 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Surg Interv Health Technologies

 doi: 10.1136/bmjsit-2021-000081:e000081. 4 2022;BMJ Surg Interv Health Technologies, et al. Dayya D



Other Bias High risk No data were reported on study 

participant characteristics 

between treatment groups, nor 

on other risk factors such as 

diabetes type, duration, or 

disease severity. No data 

reported on wound size or grade 

between treatment groups. 

Notes   

 

 

 

 

 

 

 

 

 

 

 

 

20. Munter 2006
20

   Methods Randomized controlled trial 

Duration = 4 weeks 

Reported that patients were 

assessed weekly at wound 

clinic as judged necessary. 

Study reports that 
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participating clinics used 

same clinical guidelines and 

data-collection forms. 

 Participants 619 patients, Multi-etiology ulcers 

Mean age = 55.2 +/- 9.4 yrs., 

Duration of diabetes = 14.8 yrs. 

# Age Gender M/F (%), 

A) 326, 69.8 +/- 13.7 yrs., 38/62 

B) 293, 68.8 +/- 14.1 yrs., 39/61 

 Interventions A) Silver releasing hydrophilic 

polyurethane foam dressing 

Mean dressing changes = 3.1 days 

B) Local Best Practice (Study 

reports that this ranged from gauze, 

moist wound healing, wound 

healing products, to antimicrobial 

treatments) 

Mean dressing changes = 2.1 days 

Wound management included 

compression therapy. 

DFU's comprised 8% of Silver and 

8% Local best practice group 

 Outcomes The study conducted a 

subgroup analysis for diabetic 

foot ulcers. The study 

reported one of the outcomes 

of interest for this review, 

quality of life. The authors 

did not specify the results of 

this outcome for the subgroup 

of diabetic foot ulcers instead 

it was reported that the results 

were comparable for all 

parameters between the two 

treatment groups, except for 
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wound progress, exudate, and 

odor. 

 Notes The study reported other 

outcomes such as ulcer area 

reduction, slough, wound 

progress, maceration, 

exudate, leakage, ease of 

dressing use and time spent, 

malodor, pain, and cost 

effectiveness. 

Risk of bias table   

Bias Authors' judgment Support for judgment 

Random sequence generation 

(selection bias) 

Low risk The study reports open prospective 

parallel, block randomized 

evaluation. Specific method of 

sequence generation was a 

computer-generated list. 

Allocation concealment (selection 

bias) 

Unclear risk The study reports that the 

computer-generated sequence list 

was in sealed envelopes. 

Blinding participants Unclear risk Not reported 

Blinding personnel delivering 

intervention 

Unclear risk Not reported 

Blinding outcome assessors Unclear risk Not reported 

Incomplete outcome data (attrition 

bias) 

Low risk The study reports that to include 

patients in the analysis all missing 

data were addressed with last 

observation carried forward and 

obtained data were analyzed as 

intention to treat. 

Selective outcome reporting 

(reporting bias) 

Low risk There was no protocol available or 

reported in the study. The outcomes 

reported in the outcomes section 

were pre-specified in the methods 

section. 

Other Bias High risk The study reports private financial 

support. 

Notes   
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21. Ogce 2007
21

   Methods Randomly assigned 

30 days’ study duration 

Weekly follow up with 4 

follow ups. Study reports that 

participating clinics used 

same clinical guidelines and 

data-collection forms. 
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 Participants 60 patients, Gender = 36M/24F, 

mean age = 59.85, Hgba1c = 7.73, 

BMI = 25.06 24.47 

#, DM Type (1/2) Mean Age 

Hgba1c 

A) 30, 0.867/0.133 59.47 yrs., 

7.60%, 

B) 30, 0.733/0.267 60.23 yrs., 

7.86% 

 Interventions A) Hydrocolloid dressing 

(combined with paste for wound 

cavities, and powder for infection) 

B) Classic wound dressing 

Daily dressing changes 

 Outcomes The study reported that 

healing was much better and 

faster in the experimental 

group. 

 Notes The article was only available 

in Turkish and was translated 

using Google translate as 

were all non-English 

language publications that 

were retrieved through our 

search and accepted in this 

review. The translation was 

of higher quality for some 

languages and difficult in 

others. This study was among 

those that was difficult to 

translate. This posed a 

limitation in data extraction. 

Risk of bias table   

Bias Authors' judgment Support for judgment 

Random sequence generation 

(selection bias) 

Low risk Random assignment reported but 

method of sequence generation was 

not specified. 

Allocation concealment (selection 

bias) 

Unclear risk Not reported 
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Blinding participants Unclear risk Not reported 

Blinding personnel delivering 

intervention 

Unclear risk Not reported 

Blinding outcome assessors Unclear risk Not reported 

Incomplete outcome data (attrition 

bias) 

Unclear risk Not reported 

Selective outcome reporting 

(reporting bias) 

High risk No protocol was available or 

reported in the study. The outcomes 

reported in the results were not 

explicitly pre-specified in the 

methods section. 

Other Bias Unclear risk Limited reporting. 

Notes   

 

 

 

 

 

 

 

 

 

 

22. Piaggesi 2001
22

 Methods Study duration = 8 weeks 

All subject’s initial surgical 
debridement + postoperative 

pressure relieving shoes + 

crutches 

Weekly assessments: 

Photographed lesions traced 
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on acetate film to measure 

maximal dimensions. 

Wound depth measured by 

probe and volume by gel. 

 Participants 24 identified, 20 enrolled, 4 

withdrawn 

A) 10, 61.3 +/- 7.5 years 

Duration of diabetes = 16.1 +/- 8.9 

years 

Hgba1c = 8.9 +/- 3.1% 

ABPI = 1.0 +/- 0.2 

B) 10, 63.1 +/- 4.6 years, 

Duration of diabetes = 14.8 +/- 6.2 

years 

Hgba1c = 8.1 +/- 2.7% 

ABPI = 1.1 +/- 0.3 

 Interventions A) Saline moistened gauze 

(renewed twice daily with saline to 

prevent drying) 

B) Sodium Carboxy-Methyl 

Cellulose Hydrofiber (Aquacel) 

changed every 2nd or 3rd day 

depending on extent of exudate 

produced by wound. 

Dressing changes by trained 

relative or visiting nurse. 

 Outcomes 1) Proportion healed 

A) 10/10 = 1 

B) 9/10 = 0.90 

2) Healing Time 
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A) 234 +/- 61 days 

B) 127 +/- 46 days 

Statistically significant 

difference 

3) Proportion with Infection 

A) 1/10 = 0.30 

B) 3/10 = 0.10 

4) Proportion amputations 

a) 1/10 

b) 0/10 

No statistically significant 

difference 

 Notes  

Risk of bias table   

Bias Authors' judgment Support for judgment 

Random sequence generation 

(selection bias) 

Low risk Study reports random assignment, 

but specific method of sequence 

generation was not reported. 

Allocation concealment (selection 

bias) 

Unclear risk Not reported 

Blinding participants Unclear risk Not reported 

Blinding personnel delivering 

intervention 

Unclear risk Not reported 

Blinding outcome assessors Low risk Reported that blindly evaluated by 

one of the authors. 

Incomplete outcome data (attrition 

bias) 

High risk 24 eligible patients, 20 enrolled and 

randomized. 2 refused consent, 1 

due to missed visits, 1 due to neuro-

osteoarthropathy. 

Selective outcome reporting 

(reporting bias) 

Low risk The study states a protocol was 

written and submitted to an ethics 

committee however this was 

unavailable, however the methods 

section reported the outcomes to be 

studied including: 1) rate of 

reduction in lesion volume, 2) rate 
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of granulation tissue, 3) infective 

complications, and 4) healing time. 

These outcomes are reported in the 

results section. Proportion requiring 

amputation was also reported that 

was not in methods section. 

Other Bias Unclear risk Reported that manufacturers not 

involved in any part of experiment. 

Amputations reported but difficult 

to determine if in same individuals 

or different individuals based on the 

report. Unclear if groups were 

balanced for other risk factors. 

Notes   

 

 

 

 

 

 

 

 

 

 

23. Piaggesi 1998
23

 Methods Randomized into 2 treatment 

groups 

Study period 1995. Follow up 

period was 24 weeks. Patients 

were followed twice a week. 

 Participants 42 patients with 46 ulcers 

A) 22 patients, (17 NIDDM / 3 
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IDDM), 24 ulcers 

Mean age = 63.24 +/- 13.46 years 

Duration of diabetes = 18.2 +/- 8.41 

years 

Hgba1c = 9.5 +/- 3.8% 

B) 24 patients, (19 NIDDM / 2 

IDDM), 22 ulcers 

Mean age = 65.53 +/- 9.87 

Duration of diabetes = 16.84 +/- 

10.61 years 

Hgba1c = 8.9 +/- 2.2% 

No description of sex 

Baseline wound area measurement 

not reported. 

 Interventions A) Control - Non-surgical 

conventional treatment including 

pressure relief and regular dressing 

(type of dressing not reported. 

B) Treatment - Surgical 

debridement, removal of bone 

segments 

 Outcomes 1. Complete healing at 6 

months: Group A = complete 

re-epithelialization of lesions; 

Group B = formation of 

continuous scar 

A) 19/24 (79%) 

B) 21/22 (95%) 

2. Healing time 

A) 48.7 +/- 36.99 days 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Surg Interv Health Technologies

 doi: 10.1136/bmjsit-2021-000081:e000081. 4 2022;BMJ Surg Interv Health Technologies, et al. Dayya D



B) 130.38 +/- 90.49 days 

4. Recurrence rate 

A) 8/24 (33%) 

B) 3/22 (14%) 

5. Infective complications 

A) 3/24 (13%) 

B) 1/22 (5%) 

6) Amputations 

A) 1/24 = 0.04 

B) 0/22 = 0 

 Notes  

Risk of bias table   

Bias Authors' judgment Support for judgment 

Random sequence generation 

(selection bias) 

Low risk Exact sequence generation not 

reported: "a table of 

randomization". 

Allocation concealment (selection 

bias) 

Unclear risk Not reported 

Blinding participants Unclear risk Non-surgical debridement and 

pressure relief vs. surgical 

debridement. 

Blinding of participants difficult 

due to nature of treatments – 

nonsurgical control vs. surgical 

intervention. 

Blinding personnel delivering 

intervention 

Unclear risk Blinding of personnel: difficult due 

to nature of treatments - non-

surgical control vs. surgical 

intervention. 

Yes - Group A. Physicians and 

nurses treating Group A (control) 

patients were unaware of their 

patients' involvement in the trial: 

"the whole treatment course of 
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group A patients from initial 

debridement to follow-up visit was 

performed by physicians and nurses 

unaware of the participation of 

patients in the study and did not 

differ from the standard protocol of 

treatment of non-complicated 

neuropathic ulcerations in our foot 

clinic". 

Unclear - Group B. It was not 

reported if personnel for the Group 

B (intervention) were aware of their 

patients' participation in the trial. 

Blinding outcome assessors Unclear risk Blinding of outcome assessors: 

unclear who conducted outcome 

assessment for both Groups (A and 

B). 

Incomplete outcome data (attrition 

bias) 

Unclear risk Patient numbers at follow-up were 

not reported. 

Selective outcome reporting 

(reporting bias) 

Low risk Four parameters were pre-specified 

as outcomes, all of which were 

reported. 

Other Bias High risk Group B given antibiotics 5 days 

after surgery: "general therapy for 

group B patients differed from 

group A in that systemic parenteral 

therapy with wide-spectrum 

antibiotics was given 5 days after 

surgery, according to the protocols 

of our hospital for the prophylaxis 

of nosocomial infection". 

Notes   

 

 

24. Rhaiem 1998
24

 Methods Randomization of subjects 

into 3 groups 

Study period was 1992 - 

1995, Follow-up period was 

40 +/- 13 days 

 Participants 80 patients, Gender 59M/21F, DM 

type 1/2 = 61/19, mean age = 56 +/- 
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32 yrs. (26 - 89), diabetes duration 

= 13 +/-10.6 yrs. (1 - 26) yrs., 

peripheral neuropathy 74.6%, 

smokers 55%, Alcohol users 21%, 

infected wounds at baseline = 

51.7% 

G1: 16 patients 

G2: 24 patients 

G3: 40 patients 

 Interventions 3 treatment groups: 

A) G2: cleaning ulcers with 

hydrogen peroxide 3% + antibiotic-

therapy + local applied Jam sugar 

B) G3: cleaning ulcers with 

hydrogen peroxide 3% + antibiotic-

therapy (40 patients) 

C) G1: cleaning ulcers with 

hydrogen peroxide 3% + local 

applied Jam sugar 

 Outcomes ln groups 1 and 2 (using 

sugar): 47.5% of ulcers 

healed, compared with group 

3 in which 40% of ulcers 

healed with a mean delay 

respectively of 6 and 9 

weeks. 

Proportion healed 

A) G1 and G2 = 0.475 

B) G1 = 0.40 

Not a statistically significant 

difference. 

 Notes This study was translated 

using Google translate from 

French into English. 

Risk of bias table   
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Bias Authors' judgment Support for judgment 

Random sequence generation 

(selection bias) 

Low risk The study reports randomization 

but does not specify the method of 

sequence generation. 

Allocation concealment (selection 

bias) 

Unclear risk Not reported 

Blinding participants Unclear risk Not reported 

Blinding personnel delivering 

intervention 

Unclear risk Not reported 

 

Blinding outcome assessors Unclear risk Not reported 

Incomplete outcome data (attrition 

bias) 

Unclear risk Not reported. 

Selective outcome reporting 

(reporting bias) 

High risk The study does not report whether a 

protocol was pre-established. The 

methods section of the study does 

not pre-specify the outcomes 

reported in the results section. 

Other Bias High risk The study does not explicitly report 

whether the subjects received off-

loading. It is not mentioned in the 

study how the determination of 

ischemic wounds was established. 

The study does not clarify. The 

study reports the combined healing 

proportion for the G1 and G2 

groups, it does not report the 

proportion separately. The study 

reports that 51.7% of wounds were 

infected, no information was 

provided on whether infected or 

ischemic wounds were balanced 

between the 3 treatment groups. 

Notes   

 

 

25. Roberts 2001
25

   Methods RCT 

Dressing changed and wound 

assessment with tracings were 

reported to occur weekly. 

Study duration was 13 weeks 
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 Participants 30 patients 23M/7F 

Type 1 DM 

Median Age = 59.5 years Range 

(37-77) 

Neuropathic ulcers of the plantar 

surfaces. 

Median wound size for sample was 

123 mm2, range (21 - 350 mm2) 

Median wound size for 

Hydrocellular foam was 114.5 mm2 

and 144.5 mm2 for saline soaked 

low adherent dressing. 

Median Wound duration 15.2 

weeks, range (1 week - 6 years) 

ABPI < 0.8 

A) 14 

B) 16 

 Interventions A) Allevyn hydrocellular foam 

dressing 

B) Saline soaked (low adherent) 

dressing and standard podiatric care 

 Outcomes 1) Proportion healed over 13 

weeks 

A) 6/14 = 43% 

B) 4/16 = 25% 

2) Time to healing - Not 

significantly different 

between both groups p = 

0.325 

 Notes The study also reported the 

proportion of patients in each 

group that demonstrated a 
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50% area reduction over 13 

weeks: 

A) 13/14 = 93% 

B) 12/16 = 75% 

The study reports that after 

adjusting for covariate risk 

factors: age, sex, ulcer size 

and duration, the 

hydrocellular dressing was 

associated with a significantly 

faster response (p=0.013), 

than saline soaked (low 

adherent) dressing. 

Risk of bias table   

Bias Authors' judgment Support for judgment 

Random sequence generation 

(selection bias) 

Low risk Randomization was reported 

however method of sequence 

generation was not specified. 

Allocation concealment (selection 

bias) 

Unclear risk Published abstract only - allocation 

concealment not reported. 

Blinding participants Unclear risk Published abstract only - blinding 

not reported. 

Blinding personnel delivering 

intervention 

Unclear risk Published abstract only - blinding 

not reported. 

Blinding outcome assessors Unclear risk Published abstract only - blinding 

not reported. 

Incomplete outcome data (attrition 

bias) 

Unclear risk Published abstract only - 

incomplete outcome data not 

reported. 

Selective outcome reporting 

(reporting bias) 

High risk Not clear that a protocol was 

available, and methods did not pre-

specify outcomes reported. 

Other Bias High risk Published abstract only - other bias 

not discernible. 

Unclear if risk factors such as 

diabetes disease severity or others 

were balanced between the two 

intervention groups. Depth of 

wound between intervention groups 

was not reported. Study supported 

by an educational grant from 
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manufacturer Smith & Nephew - 

Group Research Centre). 

Notes   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

26.  Shukrimi 2008
26

 Methods Wagner grade II diabetic foot ulcers 

Wound assessments every other day 

by a surgeon blinded to the material 

of the dressing. 

 Participants 30 patients (31-51 yrs.), 15M/15F, 

mean age = 52.1 yrs. (31-65 yrs.), 

TcPO2 mean = 39 mmHg (36 - 42 

mmHg) 
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 Interventions A) Honey dressing 

B) Standard dressing (Povidone 

Iodine/Normal saline, 1:10) 

All patients received antibiotics and 

ulcers debrided initially surgically 

(debridement specimens were sent 

for culture) 

Wound dressing started on first 

postoperative day by nurses and 

reported as daily dressing changes. 

 Outcomes The outcomes of interest for this 

review were not reported in this 

study. 

The study reported the cost to buy a 

bottle of commercial honey. The 

study reported that a bottle of honey 

could be used for the entire period 

of study. No other information on 

cost was provided on the standard 

dressing. 

 Notes Other outcomes reported include: 

Time to healing for surgical closure 

A) 14.4 days (7-26 days) 

B) 15.4 days (9-36 days) 

Statistically significant difference 

(p<0.005) 

The study reported all patients had 

less pain in the honey group. 

Risk of bias table   

Bias Authors' judgment Support for judgment 

Random sequence generation 

(selection bias) 

Low risk The authors report randomization. 

Method of sequence generation not 

specified. 

Allocation concealment (selection 

bias) 

Unclear risk Not reported. 

Blinding participants Unclear risk Not reported. 

Blinding personnel delivering 

intervention 

Unclear risk Not reported. 

Blinding outcome assessors Low risk The study authors reported blinding 
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of outcome assessor. 

Incomplete outcome data (attrition 

bias) 

Unclear risk Not reported. 

Selective outcome reporting 

(reporting bias) 

High risk No protocol was reported in the 

study. The outcomes reported in the 

results section including wound 

culture results and time to healing 

for surgical wound closure was 

reported in the methods section. 

Cost was reported in the results 

section but was not pre-specified in 

the methods section. 

Other Bias Unclear risk No information on diabetes disease 

severity such as Hgba1c or duration 

of diabetes was reported. 

Notes   

 

 

 

 

 

 

 

 

 

 

27. Singh 2006
27

 Methods Randomized clinical trial 

Ulcers x-ray to exclude 

Osteomyelitis 

Duration: two weeks 

First assessment at first day 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Surg Interv Health Technologies

 doi: 10.1136/bmjsit-2021-000081:e000081. 4 2022;BMJ Surg Interv Health Technologies, et al. Dayya D



of debridement and again at 

day fourteen. 

 Participants 59 patients - 60 ulcers, 33M/27F, 

DM type 1/2 = 5/55, mean age = 

56.87 +/- 11.06 yrs. 

A) 33, 5/28 

B) 27 0/27 

 Interventions A) Non-contact Ultrasonic 

debridement (24 KHz) performed 

every other day 

B) Sharp/surgical debridement 

conducted every other day 

 Outcomes None of the outcomes of 

interest for this systematic 

review were reported in the 

study. 

 Notes  

Risk of bias table   

Bias Authors' judgment Support for judgment 

Random sequence generation 

(selection bias) 

Low risk The study reports the subjects were 

randomized into the two treatment 

groups. The specific method of 

sequence generation was not 

specified. 

Allocation concealment (selection 

bias) 

Unclear risk Not reported 

Blinding participants Unclear risk Not reported 

Blinding personnel delivering 

intervention 

Unclear risk Not reported 

 

Blinding outcome assessors Low risk The study reports that assessment 

was done by two independent 

observers who were blinded. 

Incomplete outcome data (attrition 

bias) 

Unclear risk Not reported. 

Selective outcome reporting 

(reporting bias) 

Low risk No protocol was available or 

reported in the study. The outcomes 

reported in the results section were 

pre-specified in the methods 

section. 

Other Bias Unclear risk The authors did not report other 

important risk factors for wound 

healing including disease severity 
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and off-loading status. 

Notes   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

28. Tallis 2013
28

   Methods Randomized controlled 

parallel group multicenter 

open label study 

Duration 12 weeks, patients 

seen weekly. 

Wounds are measured with 
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length of long axis times 

greatest width perpendicular 

to long axis. 

 Participants 48 patients, 32M/16F, 61 +/- 11.8 

yrs., 45 Caucasian 3 AA 

A) 24, 16M/8F, 58.5 +/- 13.3 yrs., 

22 Caucasian 2 AA 

B) 24 16M/8F, 63.5 +/- 9.8 yrs., 23 

Caucasian 1 AA 

No statistically significant 

difference in demographics, 

including race. 

 Interventions A) Clostridial Collagenase 

Ointment (CCO) 

B) Saline Moistened Gauze (SMG) 

+ Selective Sharp Debridement 

Randomized to both groups after 

baseline surgical debridement and 

6.9 mean debridement in total for 

the SMG group. 

 Outcomes 1) Direct mean costs per 

responder 

Physician office Wound 

clinic facility 

A) $832 $1607 

B) $1042 $1980 

Cost effectiveness analysis 

was used. 

 Notes . 

Risk of bias table   

Bias Authors' judgment Support for judgment 

Random sequence generation 

(selection bias) 

Low risk The study reports a computer-

generated randomization sequence. 

Allocation concealment (selection 

bias) 

Low risk The study reports randomization 

was centralized and for or each 

qualified patient investigative sites 
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contacted the central call center for 

the next sequential pre-determined 

treatment assignment. 

Blinding participants Unclear risk Not reported 

Blinding personnel delivering 

intervention 

Unclear risk Not reported 

 

Blinding outcome assessors Unclear risk Not reported 

Incomplete outcome data (attrition 

bias) 

Low risk The study reports that 8 patients 

discontinued the study. The authors 

reported that an Intention to treat 

analysis was used. Specifically, last 

observation carried forward was 

utilized for missing wound area 

measurements at any of the weeks 

resulting from wound healing, early 

discontinuations, or for any other 

reasons. 

Selective outcome reporting 

(reporting bias) 

Low risk No protocol was available for 

review or was reported in the study. 

The outcomes reported in the 

results section were pre-specified in 

the methods section. 

Other Bias High risk The study reports that a total of 23 

patients (28 in the CCO group, and 

33 in the SMG group) in the study 

experienced 61 treatment-emergent 

adverse events. The specific nature 

of the events was not specified 

other than the adverse events were 

reported to be similar in the 

treatment groups and unrelated to 

the treatment. 

Notes   

 

29. Vandeputte 1997
29

 Methods Pre-prepared randomization 

listing 

Study period was not 

reported. Follow up period 

was 12 weeks. Patients were 

followed up every 4 weeks. 

 Participants 29 patients with 30 wounds 

A) 15 patients (15 wounds) 
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B) 14 patients (15 wounds) 

No description of age, sex, or type 

of diabetes. 

Baseline wound area measurement 

not reported. 

 Interventions A) Hydrogel 

B) Dry gauze (control) includes 

moistened gauze with antiseptic. 

Other ancillary wound care 

measures not reported. 

 Outcomes Complete Healing at 3 

months 

A) 14/15 (93%) 

B) 7/14 (50%) 

Infective complications 

A) 1/15 (7%) 

B) 7/14 (50%) 

Amputations 

A) 1/15 

B) 5/14 

 Notes  

Other outcomes reported 

included: 

Peri-ulcer maceration 

A) 11.6% 

B 22.1% 

Low grade skin 

reactions/allergies reported 

qualitatively in both groups, 

no numerical data provided. 

 

Risk of bias table   

Bias Authors' judgment Support for judgment 
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Random sequence generation 

(selection bias) 

Low risk Specific sequence generation 

procedure was not reported: 

"patients were allocated to 

treatment groups according to a 

pre-prepared randomization 

listing". 

Allocation concealment (selection 

bias) 

Unclear risk Not reported. 

Blinding participants Unclear risk Blinding of participants was unclear 

in the report. 

Blinding personnel delivering 

intervention 

Unclear risk Blinding of personnel delivering 

intervention was unclear. 

Blinding outcome assessors High risk Blinding of outcome assessors: no - 

same nurses as personnel and 

outcome assessors. 

Incomplete outcome (attrition bias) Unclear risk Lack of clarity concerning 

patient deaths in control 

group. 

Methods and Results sections 

report control group as n=14. 

Results section states: "one 

patient of the control group 

died. One patient had a 

wound on both legs. The 

number of legs treated was 30 

(15 in each group)". 

Two deaths in the control 

group are reported in the 

'Overall healing time’ Table 5 

in the Results section: '2 - 

died during trial' in the 

control group, although the 

total participants remain 

stated as n=14. 

Selective outcome reporting 

(reporting bias) 

Low risk Nine parameters were pre-specified 

as outcomes, all of which were 

reported. 

Other Bias High risk Author had an affiliation with 

wound product manufacturer. 

Notes   
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30. Whalley 2001
30

 Methods RCT Randomized into 2 

comparison groups 

Study period not reported, 

follow up period was 10 

weeks. 

 Participants 74 patients; (66 patients evaluated) 

no further data were available 

including how many patients 

allocated to each group. Age 55.2 

+/- 9.4 
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 Interventions A) Purilon Hydrogel 

B) Intrasite Hydrogel using Biatain 

Non-adhesive dressing (Coloplast 

A/S) as a secondary dressing 

Dressings changed at least every 

second day 

 Outcomes 1. Complete healing at 10 

weeks 

A) 35% healed 

B) 19% healed 

No report of whether this was 

a statistically significant 

difference. 

2. Change in mean wound 

area 

A) 2.5 cm2 (SD 3.2) to 0.6 

cm2 (SD 1.1) 

B) 2.4 cm2 (SD 2.9) to 1.0 

cm2 (SD 1.8) 

 Notes Offloading reported in both 

groups. 

Abstract only, limited data 

Other outcomes reported 

included: 

Peri-ulcer maceration 

A) 11.6% 

B 22.1% 

Low grade skin 

reactions/allergies reported 
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qualitatively in both groups, 

no numerical data provided. 

 

Risk of bias table   

Bias Authors' judgment Support for judgment 

Random sequence generation 

(selection bias) 

Low risk Published abstract only - 

Randomization reported but method 

of sequence generation not 

reported. 

Allocation concealment (selection 

bias) 

Unclear risk Published abstract only - allocation 

concealment not reported. 

Blinding participants Unclear risk Published abstract only - allocation 

concealment not reported. 

Blinding personnel delivering 

intervention 

Unclear risk Published abstract only - allocation 

concealment not reported. 

Blinding outcome assessors Unclear risk Published abstract only - allocation 

concealment not reported. 

Incomplete outcome data (attrition 

bias) 

Unclear risk Published abstract only - 

incomplete outcome data were 

reported but assessment and how 

outcome data were addressed is not 

discernible. "66 patients were 

evaluable" from the 74 patients 

recruited. 

Selective outcome reporting 

(reporting bias) 

Unclear risk Published abstract only - selective 

reporting not discernible. 

Other Bias Unclear risk Published abstract only - other bias 

not discernible. 

Notes   
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Appendix 3B Characteristics of excluded studies   

Abbruzzese 20091   

Reason for exclusion Both groups received debridement. 

Abdelatif 20082   

Reason for exclusion Nonrandomized study 

Aceechurovai 20033   

Reason for exclusion Nonrandomized study 

Aftab 20104   

Reason for exclusion Soft tissue laser intervention in this study was not used as 
a form of debridement. 

Ahroni 19935   

Reason for exclusion Surgical debridement was reported as being carried out 
routinely throughout study on both treatment arms. 

Apelqvist 19946   

Reason for exclusion Varidase is used as a debriding agent but no separate data 
were available for this group of patients. If such data had 
been available, the size of the study (n=17) is unlikely to 
be sufficiently powered. 

 

Apelqvist 19967 

 

 

Reason for exclusion Authors report that both treatment groups received 
surgical debridement performed during the course of the 
study indicating that debridement was not the primary 
focus of this study. 
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Armstrong 20008   

Reason for exclusion Although all wounds were debrided the primary 
intervention measured was a foot compression system, 
there was no comparison or conclusions drawn regarding 
the debridement methods used. 

Ashry 19989 

Reason for exclusion Not an RCT on debrdement but a cost related archival 
analysis on amputations among in diabetic minority 
groups. 

Bahrami 200810 

Reason for exclusion Intervention was not a form of debridement but an oral 
herbal preparation. 

Berry 199611 

Reason for exclusion Randomized study on the debridement of cavity wounds 
not diabetic foot ulcers. 

Biliaieva 200912   

Reason for exclusion This was a non-randomized study investigating 
absorptive dressings. 

Bowling 200713   

Reason for exclusion This was a non-randomized study - case series 
investigating larval therapy. 

Brenes 201114 

Reason for exclusion This was a non-randomized study - case series on 
hyaluronate iodine. 

Caputo 200815 

Reason for exclusion The study does not report outcomes separately for 
diabetic and other wound types. 
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Cardinal 200916   

Reason for exclusion Non-randomized retrospective study of healing rates as 
predictors of complete wound closure. 

Chan 200717   

Reason for exclusion Systematic review of Maggot debridement therapy not 
RCT. 

Chiglashvili 200418   

Reason for exclusion Non-randomized study - case series not on debridement 
but IV infusion of complex medical regimen. 

Clavel 200819   

Reason for exclusion Narrative review article on preventing amputations in 
diabetics. 

Davydov 201120 

Reason for exclusion Narrative review article on Larval therapy. 

Dekhtiar 199521   

Reason for exclusion Non-randomized case series. 

Dereure 201222 

Reason for exclusion RCT on Venous leg ulcers and Mixed etiology ulcers 
using Hyaluronic acid. 

Ennis 200523   

Reason for exclusion Study utilized another form of debridement in both 
treatment arms. 

Freeman 201024   

Reason for exclusion Non-randomized study of bee honey. 
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Gelunenko 200025   

Reason for exclusion The intervention under study is an oral immune 
modulating agent not a form of debridement. 

Gottrup 200126   

Reason for exclusion This is a cost evaluation paper. Not an RCT. 

Gough 199727   

Reason for exclusion RCT which compares granulocyte stimulating factor, 
with a placebo. There is no debriding agent included in 
the trial. 

Graham 201428   

Reason for exclusion The study involved wounds of varying etiologies and was 
a non-randomized case series study on Oakin dressing. 

Grayson 199429   

Reason for exclusion RCT assessing the effectiveness of Imipenem / Cilastatin 
against ampicillin / Sulbactam in the treatment of pedal 
infections in diabetic. No debriding agent was considered. 

Holzer 199830 

Reason for exclusion This study was not an RCT but an archival data analysis. 

Jan 201231 

Reason for exclusion This study was not an RCT but was reported as a quasi-
experimental study. 

Jude 200732   

Reason for exclusion Standardized surgical debridement was used regularly in 
both treatment arms concurrently as part of standard care. 

Jude 200433   
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Reason for exclusion RCT of 120 people that compares silver based fiber 
dressing with an alginate, alternate form of debridement 
confounded both arms. 

Kaviani 201134   

Reason for exclusion The laser therapy was not used here for debridement but 
to stimulate growth. Debridement was carried out 
separately. 

Khramilin 201135   

Reason for exclusion Narrative review article not an RCT. 

Krupski 199136   

Reason for exclusion RCT which compared platelet derived wound healing 
with a placebo. Although all wounds were extensively 
debrided initially, there were no debriding agents 
included in the trial. The trial sample was 'mixed ulcers' - 
with leg ulcers mainly identified. 

Krymets 201337   

Reason for exclusion Non-randomized study not an RCT. 

Kuo 201238   

Reason for exclusion Randomized study on the use of herbal botanical anti-
inflammatory creams. These herbal botanicals were not 
used as a form of debridement. 

Xi-qiang 200639   

Reason for exclusion Growth factors as focus of RCT. (Debridement to aid 
growth factor only). 

Logachev 200140   

Reason for exclusion Nonrandomized study - Case series. 

Macleod 199141   
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Reason for exclusion Not an RCT. 

Martinez-de-Jesus 199742   

Reason for exclusion RCT where all foot ulcers underwent surgical 
debridement and were then treated with either topical 
Ketanserin or normal saline (placebo). Excluded as the 
topical treatment, although gel based was compounded by 
the fact that it contained Ketanserin gel. 

Mehta 199943   

Reason for exclusion Review article on cost using claims data. 

Mohajeri 201444   

Reason for exclusion Though topical Kiwifruit possesses debridement 
properties both treatment arms of the study were 
subjected regularly to surgical debridement concurrently 
throughout the study. 

Moore 201345 

Reason for exclusion Systematic review on Silver dressings but in mixed 
etiology wounds, not restricted to diabetic foot ulcers. 

Moretti 200946   

Reason for exclusion Study on shock wave therapy which was not used for 
debridement but for angiogenesis. Debridement was 
conducted similarly in both groups. 

Motley 201447   

Reason for exclusion Serial sharp debridement was carried out on both 
treatment arms with and without enzymatic debridement. 

 

 

Mulder 1994a48   
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Reason for exclusion RCT comparing lamin gel with standard care and vehicle 
gel. The lamin gel contains a peptide copper complex, 
which has been shown to be a chemoattractant for 
capillary endothelial cells and stimulates angiogenesis. It 
is therefore not a debriding agent. 

Mulder 200549 

Reason for exclusion RCT comparing lamin gel with standard care and vehicle 
gel. The lamin gel contains a peptide copper complex, 
which has been shown to be a chemoattractant for 
capillary endothelial cells and stimulates angiogenesis. It 
is therefore not a debriding agent. 

Naidu 2005   

Reason for exclusion Study did not pertain to debridement but on off-loading 
of callus. 

 

Nielsen 201250 

Reason for exclusion Nonrandomized study on surgical wounds and not 
specific to diabetic patients. 

Oluwatosin 200051 

Reason for exclusion Intervention was not a comparison between forms of 
debridement but included a comparison Phenytoin. 

 

Pettican 201252   

Reason for exclusion This study was not an RCT but a Non-randomized study 
on larval therapy, specifically a case series. 

 

 

Pollak 199753   
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Reason for exclusion RCT which assesses the effectiveness of human dermis 
replacement against conventional treatment. There is 
initially sharp debridement, but there is no debriding 
agent assessed in the trial. 

Ramsey 199954 

Reason for exclusion Nonrandomized study on healthcare costs of foot ulcers 
in diabetes. 

Razzak 199755   

Reason for exclusion RCT including 24 patients, dividing patients into 
treatment with either antibiotics or local insulin 
application. No debriding agent was assessed in this trial. 

Ricci 201056 

Reason for exclusion Nonrandomized study on unspecified leg wounds. 

Richard 201257 

Reason for exclusion Nonrandomized study on Immunomodulating NOSF 
dressing. 

Saap 200258   

Reason for exclusion Fulfills the inclusion criteria for RCT and diabetic foot 
ulcers. The paper, however, is concerned with measuring 
the standard of debridement and the effectiveness of a 
debridement scale rather than the effectiveness of 
debridement as a treatment. 

Saied 201159   

Reason for exclusion RCT of low intensity laser therapy as biostimulation not 
as a form of debridement. 

 

Sanchez 200660   

Reason for exclusion This was a retrospective non-randomized study on 
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collagen matrix. 

Santra 201261 

Reason for exclusion The comparison in the study was not form of 
debridement. 

Schindl 199862   

Reason for exclusion RCT of Low intensity laser therapy for use as 
biostimulation not a form of debridement. 

Schindl 200263   

Reason for exclusion An RCT of Low intensity laser therapy for use as 
biostimulation not a form of debridement. 

Sedlarik 196964   

Reason for exclusion This is a Non-randomized study - case series. 

Seidel 199465   

Reason for exclusion RCT which assess the use of short term retrograde 
transvenous leg perfusion. The trial is concerned with 
infection of foot ulcers; wound healing was not an 
outcome. 

Siavash 201566   

Reason for exclusion Though Royal Jelly could be considered a form of 
autolytic debridement both treatment arms received a 
regular form of debridement that was unspecified. 

Singh 200467   

Reason for exclusion Systematic review on using hydrocolloids in chronic 
wounds not strictly diabetic foot ulcers. 

Solway 201168   

Reason for exclusion Non-randomized study. Sharp debridement was done on 
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both groups. 

Soos 200369   

Reason for exclusion Narrative review article on diabetic foot ulcer 
management. 

Steed 199670   

Reason for exclusion RCT of 118 patients which compares treatment of 
human-derived growth factor against a placebo. The 
influence of debridement was evaluated by reviewing the 
records of the trial. This paper was used in the discussion 
section of this review. 

Steenvoorde 200771   

Reason for exclusion Non-randomized study - prospective case series on larval 
therapy. 

Tennvall 200072 

Reason for exclusion Non-randomized study on cost of care in diabetics with 
deep foot infections. 

Van Acker 200073   

Reason for exclusion Costs for prevention and treatment of foot lesions in 
diabetics in Belgium not on debridement. 

Van Houtum 199574   

Reason for exclusion The study investigates cost of amputations in the 
Netherlands not cost of debridement. 

Varma 200675   

Reason for exclusion RCT undertaken on people whose wounds had already 
been debrided, and the effectiveness of the post 
debridement dressing was the focus of the trial. 

Wieman 199876   
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Reason for exclusion RCT of 382 patients which assessed the efficacy and 
safety of topically applied recombinant human platelet 
derived growth factor at two strengths, either 
Becaplermin 30 mg or Becaplermin 100 mg. 

Wolff 200377   

Reason for exclusion Nonrandomized study - case series of larval therapy. 

Zgonis 201478   

Reason for exclusion Expert opinion narrative review not RCT. 

Zimny 200879   

Reason for exclusion RCT of competing methods of off-loading including 
felted foam dressing versus pressure 
relief half-shoe. The debridement method was the same in 
both groups. 
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Callaghan 199380   

Callaghan DP. Assessment of the effectiveness of Debrisan in healing ulceration on pressure 
areas of diabetic patients' feet. In: 2nd European Conference on Advances in Wound 
Management; 1992, 20-23 October; Harrogate, UK. 1993:82. 

Dolynchuk 200181   

Dolynchuk K. The use of collagenase in the debridement of diabetic foot ulcers: a double-blind 
prospective randomized study. In: 7th Annual Conference of the Canadian Association of 
Wound Care 1-3 November 2001 London, Ontario, Canada. 2001:56. 

Mulder 1994b82   

Mulder GD, Jensen JL, Seeley JE, Peak Andrews K. A controlled randomized study of an 
amorphous hydrogel to expedite closure of diabetic ulcers. In: 4th European Tissue Repair 
Society Meeting; 1994, 25-28 August; Oxford, England. 1994:130 (Abstract 90). 
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Appendix 4 Supplementary Figures 

 

 

Supplementary Figure 1 Forest plot for comparison 6.1: Hydrogel compared with gauze or 

good wound care (gwc), outcome: Number of amputations reported.  Data adapted from 

Jenson 1998 and Vandeputte 1997.  

 

Supplementary Figure 2: Forest plot of comparison 6.2: Hydrogel compared with gauze or 

good wound care (gwc), outcome: Number of Infections reported. Data adapted from 

D’Hemecourt 1998, Jenson 1998 and Vandeputte 1997. 
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Supplementary Figure 3: Forest plot for comparison 10.1 Foam dressing compared with 

Wet to Dry Saline, outcome: Number of ulcers completely healed. Blackman 1994 and 

Mazzone 1993. 

 

 

Supplementary Figure 4: Analysis Forest plot for comparison 13.1: Hydrofiber compared 

with gauze dressing, outcome: Number of amputations reported. Data adapted from 

Jeffcoate 2009 and Piaggesi 2001. 
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Supplementary Figure 5: Forest plot for comparison 13.2: Hydrofiber compared with 

gauze dressing, outcome: Number of Infections reported. Data adapted from Jeffcoate 2009 

and Piaggesi 2001. 

 

 

Supplementary Figure 6: Forest plot of comparison 13.4: Hydrofiber compared with gauze 

dressing, outcome: Number of ulcers completely healed. Data adapted from Jeffcoate 2009 

and Piaggesi 2001. 
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Supplementary Figure 7: Forest plot for comparison 13.5: Hydrofiber compared with 

gauze dressing, outcome: Time to complete healing (days). Data adapted from Jeffcoate 

2009 and Piaggesi 2001. 

 

 

Supplementary Figure 8: Forest plot for comparison 19.1: Any debridement compared 

with saline gauze control, outcome: Number of amputations reported. Data adapted from 

Jeffcoate 2009, Jenson 1998, Vandeputte 1997, Piaggesi 2001 and Piagessi1998. 
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Supplementary Figure 9: Forest plot for comparison 19.2: Any debridement compared 

with saline gauze control, outcome: Number of Infections reported. Data adapted from 

D’Hemecourt 1998, Jeffcoate 2009, Jenson 1998, Lalau 2002, Vandeputte 1997, Piaggessi 
1998 and Piaggesi 2001. 

  

 

Supplementary Figure 10: Forest plot for comparison 19.4 Any debridement compared 

with saline gauze control, outcome: Quality of life. Data adapted from Jeffcoate 2009.   
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Supplementary Figure 11: Forest plot for comparison 19.6 Any debridement compared 

with saline gauze control, outcome: Recurrence rates. Data adapted from Jeffcoate 2009, 

Piaggesi 1998 and Piaggesi 2001. 
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Supplementary Figure 12 (Comparison 19.3): Funnel plot of comparison: 19 Any 

debridement compared with Saline Gauze, outcome: 19.3 Number of ulcers completely 

healed. 
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