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Effect of sharp debridement using curette on recalcitrant
nonhealing venous leg ulcers: A concurrently controlled,
prospective cohort study

DEAN WILLIAMS, MBBS, FRCS(Eng), FRCS(Gen Surg)a,b; STUART ENOCH, MBBS, MRCSEd, MRCS(Eng)a;
DAVID MILLER, BMBS, MRCSEda; KAREN HARRIS, RGNa; PATRICIA PRICE, PhD, AFBPsS, CHPsychola; KEITH
G. HARDING, MB ChB, MRCGP, FRCSa,b

The objective of this study was to evaluate the effect of sharp debridement on the progression of recalcitrant
chronic venous leg ulcers (CVLU) and to assess the feasibility of performing this procedure in an outpatient
setting. We performed a prospective study of 55 CVLU (53 patients) over a 12-month period. The study group,
which underwent debridement, contained 28 CVLU whose wound beds had slough, nonviable tissue, and no
granulation tissue. The control group was 27 CVLU with minimal (15–20%) granulation tissue, but no slough or
nonviable tissue. Treatments were otherwise similar. Age, body mass index, mean ulcer surface area (MSA)
and mean ulcer duration were comparable in both groups. Ulcer measurements were taken at 4 weeks before
debridement, at the time of debridement, and 4 and 20 weeks post-debridement. There was no change in the
MSA from 4 weeks before to the time of debridement in either group. At 4 weeks post-debridement, the study
ulcers showed a 6 cm2 reduction in the MSA vs. a 1 cm2 reduction in controls (P¼ 0.02). By week 20 post-
debridement, the study ulcers achieved a 7.4 cm2 reduction in the MSA vs. an increase of 1.3 cm2 in controls
(P¼ 0.008). Between weeks 8 and 20 post-debridement, 16% of study ulcers vs. 4.3% of control ulcers achieved
complete healing. Infection rates and antimicrobial usage were similar. We conclude that sharp debridement
is effective in stimulating healing of recalcitrant CVLU. It is safe, well tolerated, and can be performed in an
outpatient setting. (WOUND REP REG 2005;13:131–137)

Despite advances in molecular biology and tissue-
engineering, and a repertoire of other therapeutic
options, venous leg ulceration remains a significant
problem in the elderly. This problem is likely to worsen
further with the predicted increase in the aged population.
The estimated prevalence of active leg ulceration in
Europe is at least 0.1–0.3%, with more than 1% of the
population being affected at some time in their
lives;1,2 about 70% of such leg ulcers are caused by
venous disease.1

Although the majority of simple venous ulcers
respond to appropriate standard treatment, some
ulcers are refractory to all conventional forms of ther-
apy, and become chronic venous leg ulcers (CVLU).

ABPI Ankle-brachial pressure index

BMI Body mass index

CVLU Chronic venous leg ulcer

MSA Mean ulcer surface area
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The classical features of CVLU include a wound bed
containing slough and nonviable tissue and the failure
to develop and sustain healthy granulation tissue, an
essential prerequisite for reepithelialization. The cause
for nonhealing in such wounds is multifactorial, includ-
ing the presence of nonviable tissue, an altered cellular
and biochemical environment, the presence of patho-
genic bacteria, and excess exudate that further wor-
sens with infection. All these factors are detrimental
for healing.3,4

Debridement of the amorphous material from the
wound bed of chronic ulcers has been used for many
years to enhance healing. Various forms have been
described: surgical, sharp, autolytic, enzymatic,
mechanical, and biosurgical.5 Among them, surgical
and sharp debridements are the quickest way to
remove the nonviable, unhealthy material from the
wound beds. Surgical debridement is performed under
regional or general anesthesia when extensive excision
of nonviable tissue is required. Sharp debridement,
using a scalpel or curette, is performed to remove
lesser amounts of devitalized, unhealthy tissue from
chronic wounds, usually but not always with the aid
of topical anesthesia.

The role of sharp debridement in the management
of CVLU has never been fully evaluated. Likewise, there
is no study to date that identifies the group of CVLU
that might benefit from this form of debridement. The
aims of this study were to evaluate the effectiveness of
sharp debridement in combination with standard treat-
ment regimens in the management of nonhealing CVLU
and to assess whether it was appropriate and safe to
perform the procedure in an outpatient setting.

MATERIALS AND METHODS
The study was a concurrently controlled, prospective
parallel study over a 12-month period, consisting of two
patient cohorts, comparing debridement and standard
treatment vs. standard treatment alone in the manage-
ment of nonhealing CVLU. All patients with static
ulcers referred to a specialist wound center were con-
sidered for entry into the study. The duration of the
study period was 24 weeks (4 weeks prior to debride-
ment and 20 weeks post-debridement). Due to the
existing evidence on the efficacy of debridement in
chronic wounds,6,7 it was deemed clinically inappropri-
ate to randomize patients with ulcers containing slough
and nonviable tissue to a treatment option where
debridement would not be part of their care. Hence a
nonrandomized design was used.

Patient selection
Patients were included or excluded according to the
criteria presented in Table 1. Venous disease was diag-

nosed clinically by history and examination, and was
sometimes supplemented by duplex imaging. Patients
with gross varicosities, characteristic skin changes
(lipodermatosclerosis), and an ulcer, which appeared
classically venous, were not subjected to duplex
imaging. Duplex imaging was performed to confirm
the presence of venous disease when the diagnosis
was ambivalent and could not be made clinically.
Significant arterial disease was excluded by palpation
of both foot pulses and an ankle-brachial pressure
index (ABPI) of 0.8 or greater. Patients with loss of
one or both foot pulses or on whom it was not possible
to perform an accurate ABPI measurement underwent
arterial duplex imaging to exclude significant arterial
disease.

Patients were recruited from the three weekly
clinics in the study center. The patients in the study
group, containing 26 patients (28 ulcers), were selected
by virtue of their ulcer bed characteristics (see below).
The control group, containing 27 patients whose
wounds were not debrided, was selected from the
patient attendance list using systematic sampling.

Patient assessment
Baseline patient characteristics including age, ulcer
duration, and body mass indices (BMI) were recorded
as well as initial mean ulcer surface area (MSA) and the
state of the wound bed. All relevant past medical his-
tory including diabetes mellitus, neoplasia and connec-
tive tissue diseases were documented. Relevant drug
history including steroidal and nonsteroidal anti-
inflammatory medications was noted.

Criteria for debridement
The selection of ulcers for debridement was based on the
appearance and state of the wound bed. The study group
had nonhealing ulcers with slough and nonviable tissue
in the wound beds but no granulation tissue. Ulcers that
were clinically infected were not debrided during that
visit. Ulcers in the control group were selected system-
atically and had wound beds with 15–20% granulation
tissue, but no slough or nonviable tissue.

Debridement and post-debridement
management
Debridement was performed by a single operator, using
a sharp circular curette (size 4 or 7; Stiefel Laboratories
Ltd., Buckinghamshire, UK) with the patient in a reclin-
ing or supine position. Debridement was performed
avoiding the sensitive ulcer edges, and was aimed to
remove the slough, nonviable tissue, and any avascular
fibrous tissue down to the vascular base. In all patients,
debridement was commenced without topical anesthe-
sia and the procedure abandoned if the patient experi-
enced pain or discomfort. Where the procedure was
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abandoned, a topical local anesthetic cream (Emla�,
combination of lidocaine [lignocaine] and prilocaine;
AstraZeneca, London, UK) was applied to the wound
for 30–45 minutes at the patient’s repeat visit to com-
plete debridement. Caution was exerted with patients
taking anticoagulants. All but one patient (two epi-
sodes) had a single episode of debridement. A calcium
alginate dressing (e.g., Kaltostat�; ConvaTec, Skillman,
NJ) was applied to control the blood loss after debride-
ment. Simple analgesics were prescribed for pain relief.

General ulcer management
There were no differences in the forms of compression
or the types of dressings used between the groups.
Four-layer bandage system was the most commonly
used system in both groups, although alternative
forms of compression such as short stretch bandages
and tubular bandages (tubigrip) were employed if
patients could not tolerate the four-layer system. Non-
or low-adherence dressings were used in both groups
and the frequency of dressing changes was similar.

Ulcer measurements
The ulcer measurements were performed at 4 weeks prior
to debridement (� 4), at debridement (0), and at 4 (þ 4)
and 20 weeks (þ 20) post-debridement in the study group
and at similar points in the controls. Ulcer areas were
calculated using maximum length and width measure-
ments using disposable measuring tapes complemented
by digital area analysis using acetates. Irregular shaped
ulcers were measured using a ‘‘Mavis’’ (Measurement of
Area and Volume InStrument; University of Glamorgan,
Ponty Pridd, UK) digital camera.8 All the ulcer measure-
ments and images were taken by nursing staff in the unit.

Follow-up
All patients were followed up for a minimum of 20
weeks after debridement. Any complications, including
pain, hemorrhage, and infection, were documented.

The use of systemic and topical antimicrobials was
also recorded.

Statistical analysis
Appropriate summary statistics were used to describe
the sample at baseline and comparisons were made
using Chi Square and Student’s t-test. MSA and rate
of change were calculated using mixed ANOVA, with
post hoc analysis assuming nonhomogenous variance.
Two-tailed alpha was set at 0.05.

RESULTS
Fifty-three patients with 55 ulcers were considered
suitable initially and were entered into the study.
Twenty-six patients with 28 ulcers underwent debride-
ment and 27 patients acted as controls. One patient
contributed two ulcers (different limbs) on separate
occasions to both the study and control groups. Two
patients (two ulcers) from the debridement group had
to be subsequently excluded: one patient was diag-
nosed as having leukemia during the later stages of
follow-up and the second patient did not comply with
the recommended compression. Hence a total of 24
patients (26 ulcers) from the study group and 27
patients from the control group were included in the
analysis. Wound measurements at week 20 were not
obtained in two patients from the study group.

The sex ratio, mean age of patients, BMI, and mean
ulcer duration were very similar for both groups
(Table 2). Six patients from the study group and seven
from the control group had taken nonsteroidal anti-
inflammatory drugs during the study period (P¼ 0.21).
One patient from both groups had systemic steroids (one
short course of oral prednisolone for bronchial asthma)
during the study period. Among the 26 patients who
had wound debridement, 24 patients tolerated the
procedure without topical anesthesia. There was no

Table 1. Inclusion and exclusion criteria

Inclusion criteria
. Ulcers of > 3 months duration
. Ulcers refractory to conventional treatment
. Ulcers with absent granulation tissue or the presence of nonviable tissue
. Ulcers containing yellow/white slough with or without fibrous/scar tissue
. Ulcers with copious amount of exudate
. Venous disease confirmed clinically and/or by color flow duplex imaging (CDI)
. No evidence of peripheral vascular disease, either on clinical examination or on CDI

Exclusion criteria
. ABPI < 0.8
. Patients with small (< 2.5 cm2) or very large ulcers (> 100 cm2)
. Ulcers which were clinically infected with or without microbiological confirmation
. Ulcers associated with mixed etiology (e.g., arterio-venous ulcers)
. Ulcers secondary to systemic causes such as diabetes mellitus, connective tissue diseases (e.g., rheumatoid arthritis) and metabolic

diseases
. Suspicion of malignancy within the ulcer
. Patients with concurrent unrelated malignancy
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post-debridement hemorrhage. In all patients, pain after
debridement was controlled with simple analgesics.

The initial MSA of the ulcers, measured at �4
weeks, was 20.2 cm2 in the study group and 21.2 cm2

in the control group (P¼ 0.86). At 0 weeks, the MSA of
the ulcers was 19.6 cm2 and 20.8 cm2 in the study and
control groups, respectively (P¼ 0.83), and the change
in MSA between �4 weeks and 0 weeks was not stat-
istically significant (P¼ 0.92; Table 3). From 0 weeks to
þ 4 weeks, the ulcers in the study group achieved a
6 cm2 (19.6 cm2�13.6 cm2) reduction in the MSA com-
pared to a 1 cm2 reduction (20.8 cm2�19.8 cm2) in the
control group (P¼ 0.02). By week þ 20, the MSA of the
study ulcers reduced further and achieved a 7.4 cm2

total reduction in the MSA compared to an increase of
1.3 cm2 in controls during the same period (P¼ 0.008;
Table 3). The reduction in the MSA between the groups
over the entire study period did not achieve statistical
significance (ANOVA; F3,49¼ 3.03; P¼ 0.13) (Table 4;
Figure I).

Five ulcers from both groups healed completely
within the 24-week study period. Of these, one ulcer
(3.8%) from the study group and four ulcers (14.8%)
from the control group healed within 12 weeks of
entering the study. However, four ulcers (16%) in the
study group and only one ulcer (4.3%) in the control
group healed between weeks 12 and 24.

There were eight clinically diagnosed episodes of
wound infection in the study group in the first 4 weeks
after debridement compared to 10 in the control group

over the same period. The use of antimicrobials, both
systemic and topical, was similar in both groups
(P¼ 0.48; Table 5).

DISCUSSION
Although the majority of simple venous leg ulcers
respond to a combination of rest, graduated compres-
sion, dressings, and care of the surrounding skin, some
ulcers are refractory to all established forms of treat-
ment and progress to CVLU. Various treatment modal-
ities such as autologous full-thickness punch grafts,9

cultured autologous and allogeneic keratinocyte
sheets,10 stabilized hydrogen peroxide cream11

(Crystacide�, Bradley Pharmaceuticals, Fairfield, NJ),
oral micronized purified flavanoid fraction (Daflon
500 mg, Laboratory Servier, Orleans, France)12 and
fascial pedunculated rotation flaps13 have been
attempted to treat CVLU, but none of them are currently
established in routine clinical practice.

Advances in molecular biology have resulted in the
development of several tissue-engineered skin substi-
tutes aimed to treat chronic ulcers.14 However, such
devices are not effective in infected ulcers, wounds
containing slough and nonviable tissue, and/or wounds
with a devitalized wound bed.15 Complete excision of
the ulcer with surrounding lipodermatosclerosis and
covering of the area with meshed split-skin graft
(shave therapy)16 is an established method to treat
CVLU. However, this procedure requires general or

Table 3. Change in MSA: Comparison between debrided
(study) group and control group

Change in MSA (cm
2
)

Study group Control group P-value

n (ulcers) 26 27
– 4 to 0 weeks � 0.6* � 0.4 0.92
0 to þ 4 weeks � 6.0 � 1.0 0.02
0 to þ 20 weeks � 7.4 þ 1.3** 0.008

*Decrease in MSA.

**Increase in MSA.

Table 4. MSA of wounds during the entire study period

MSA in cm
2

(SD)*

Time Study group Control group P-value

n (ulcers) 26 27
– 4 weeks 20.2 (20.4) 21.2 (19.9) 0.86
0 weeks 19.6 (19.2) 20.8 (21.1) 0.83
þ 4 weeks 13.6 (15.3) 19.8 (22.7) 0.25
þ 20 weeks 12.2 (16.5) 22.1 (27.0) 0.13

*Standard deviation.

Table 2. Baseline patient characteristics

Parameter Study group Control group P-value

n 24 27
Mean age in years (SD)* 74.5 (8.5) 71.1 (13.5) 0.28

BMI mean (kg�2) (SD) 29.2 (4.4) 27.7 (4.5) 0.22
Sex

Male 10 (41%) 13 (48%) 0.48
Female 14 (59%) 14 (52%)

Mean ulcer duration in years** (SD) 3.3 (3.7) 3.7 (3.4) 0.65
NSAID usage@ 6 (25%) 7 (27%) 0.21

*Standard deviation.

**Duration of ulcer prior to study period.
@Nonsteroidal antiinflammatory drug usage at any point during study period.
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regional anesthesia and results in the creation of a new
wound (graft donor site) with associated risks such as
infection. In addition, the graft take is variable with the
possibility of complete graft loss.

Chronic ulcers, unlike acute ulcers, seldom follow
the normal pattern of repair. Several factors such as the
alterations and imbalance in the actions of cytokines,
growth factors, and cellular and extracellular elements
have been purported to contribute to the nonhealing
nature of chronic ulcers.17–20 In addition, there is accu-
mulation of nonviable tissue and slough, and excess
exudate, all of which encourage bacterial colonization
and prevent healing.21,22 Furthermore, in chronic
ulcers, when bacteria proliferate, they form micro-
colonies that attach to the wound bed and secrete a
glycocalyx or ‘‘biofilm’’ that helps to protect them from
the action of antimicrobial agents.23

The role of debridement, therefore, is to efface the
wound bed of excess exudate, expunge nonviable
material and slough, and disassemble or dislodge bac-
terial colonies (biofilms). Although various forms of
debridement have been advocated to enhance healing,
none has gained universal acceptance. Randomized
controlled trials are lacking and there is insufficient
evidence at present to advocate any one form of
debridement in the management of CVLU.24

Surgical debridement is not a new technique and
historical texts show that ancient civilizations often
made surgical changes to the wound bed.25 It is the
most rapid way of removing the nonviable, unhealthy

material from the wound. Surgical debridement is per-
formed in the operating room, usually under regional or
general anesthetic, when there is a need for extensive
debridement to remove necrotic tissues, and if the
patient is septic.26 Sharp debridement, on the other
hand, can be performed at the patient’s bedside, in
the home or clinic, using a sharp instrument such as a
scalpel27 or curette.28 Although all forms of debride-
ment aim to remove the detrimental agents from the
wound bed, sharp debridement, in addition, creates
acute wounds, which not only improves the vascularity
of the ulcer bed, but also stimulates an acute wound
healing response. Once hemostasis is secured, neutro-
phils and macrophages are attracted to the wound site.
The action of these cells, in addition to secreting
growth factors and enhancing inflammation, is to
phagocytize bacteria (sharp debridement helps to
break down bacterial colonies) and nonviable tissue
present within the wound. The cytokines and growth
factors released into the ulcer bed after debridement
can act more effectively in an exudate- and slough-free
environment. These features distinguish sharp from
other forms of debridement.

In this study, although the overall reduction in MSA
between the groups failed to reach statistical signifi-
cance over the 20-week follow-up period, sharp debride-
ment was clearly effective in initiating the healing
process in the study group, as observed by the 6 cm2

reduction in the MSA achieved by ulcers within 4
weeks of debridement compared to 1 cm2 reduction
in controls. The patient’s ulcers also continued to
show a decrease in MSA until week þ 20, achieving
a 7.4 cm2 decrease from the point of debridement
compared to the 1.3 cm2 increase observed in controls
(P¼ 0.008) during the same period.

The patients in the study group had nonhealing
ulcers whose wound beds had slough and nonviable
tissue, but no granulation tissue. The patients in the
control group also contained nonhealing ulcers but
their wound beds had 15–20% granulation tissue (but
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FIGURE 1. Rate of healing of the two patient
groups over the 24 weeks of the study.

Table 5. Infection rates and antimicrobial usage 4 weeks
following debridement

Study group Control group P-value

n (ulcers) 26 27
Infection* 8 (31%) 10 (37%) 0.77
Antimicrobial usage** 15 (58%) 13 (48%) 0.49

*Clinical infection with or without microbiological confirmation.

**Use of topical or oral antimicrobials for wound infection or concurrent use for

other indication.
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no slough or nonviable tissue) and hence were
expected to progress toward healing. Indeed, four
ulcers from this group (compared to one from the
study group) achieved total healing in the first half of
the study period (� 4 weeks to þ 8 weeks). However,
the remaining ulcers failed to show any improvement in
the rate of healing despite having healthier wound beds
compared to the study ulcers, and only one ulcer
healed between weeks þ 8 and þ 20. On the contrary,
four ulcers from the study group achieved total healing
between þ 8 and þ 20 weeks, suggesting that debride-
ment not only acts as a useful trigger in initiating the
healing process, but could also help in achieving com-
plete healing.

These results must be treated with caution, how-
ever, as some key limitations must be borne in mind.
This is an ethically difficult area in which to conduct
randomized clinical trials, and as such, a nonrandom-
ized method was used in this study. The consequence
of a less rigorous design is that the patient groups are
less homogenous than expected, which may explain
some of the variability in response to treatment. In
addition, the sample size is relatively small, although
the findings are sufficiently interesting to justify further
work in this area.

One of the concerns regarding sharp debridement
is the creation of acute wounds that might provide new
portals of entry for pathogenic microorganisms into the
wound, thus increasing the risk of infection. Our study,
however, does not support this claim. The infection
rate in the study group after 4 weeks following debride-
ment was, in fact, less than in the control group during
the same period.

This study shows that sharp debridement using a
curette could be performed effectively in an outpatient
setting. The procedure is well tolerated by patients and
only two patients in this study required topical anesthe-
sia. Anesthesia may not be required if the procedure is
performed carefully, avoiding the sensitive skin edges;
if required, a topical anesthetic cream such as Emla�

applied 30 minutes prior to debridement is effective.29

The time to debride an ulcer is approximately 5 min-
utes and hence not more than that needed for cleansing
slough and exudate from the wound bed. Post-
debridement bleeding is minimal and is easily con-
trolled by the application of gentle local pressure and
a calcium alginate dressing (e.g., Kaltostat�). Although
none of the patients in our study had significant post-
debridement hemorrhage, the procedure should not be
taken lightly as there is a clear risk of hemorrhage from
underlying vessels. This is particularly significant in the
gaiter region of the leg because of its close proximity to
the long saphenous vein. The ability to deal with and
manage such injuries is therefore imperative.

Because this study was intended to be a pilot study,
only wounds with slough, nonviable tissue, and absent

granulation tissue were debrided, and they advanced
toward healing. The control group, devoid of slough
and nonviable tissue but containing 15–20% granulation
tissue, although expected to heal failed to show pro-
gress. It is hence conceivable that ulcers in this group
would have also improved if subjected to debridement.
The authors therefore recommend that clinicians
debate how patients with different wound bed charac-
teristics could be randomized in the future in trials
involving debriding agents. Because our study has
shown sharp debridement to be useful in stimulating
healing, the ethics of not debriding a CVLU with slough
and nonviable tissue is an obvious concern that needs
to be addressed when designing such trials.

In conclusion, sharp debridement, in combination
with the standard venous ulcer treatment regimen, is an
effective method to expedite healing of intractable CVLU,
refractory to conventional treatment alone. The proced-
ure is safe, well tolerated, and can be performed in an
outpatient setting. Randomized clinical trials are needed
to further substantiate the results observed in this study.
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