Care of People with Chronic Leg Ulcers

An evidence based guideline

December 1999



This guideline has been endorsed by the New Zealand Guidelines Group, the Royal New
Zealand College of General Practitioners (until July 2003) and the College of Nurses,
Aotearoa (until end of 2002).

HOW ZCALAHD
GUIDELIKES

The Royal New Zealand
College of General Practitioners




TABLE OF CONTENTS

1 i INTRODUCTION 3
Purpose of Guideline 3
About the Guideline 3
Glossary of Terms 5
2 i ALGORITHM & SUMMARY OF RECOMMENDATIONS 6
3 :: ASSESSMENT OF PATIENT WITH LEG ULCER 10
Detecting Venous Ulceration 10
Detecting Arterial Insufficiency & Ulceration 11
Doppler Ultrasound 12
Co-Morbidities & Other Factors Likely to Delay Healing 13
Wound Measurement 14
4 i TREATMENT OF PATIENTS WITH LEG ULCERS 15
Routine Swabbing and Antibiotics 15
Pain and Mobility 15
Cleansing, Debridement and Dressings 16
Compression Therapy 17
Laser Therapy 19
5 i MANAGEMENT OF PATIENTS WITH SLOW-TO-HEAL 20
ULCERS
Pentoxifylline 20
Contact Sensitivity 20
Skin Grafting 21
Hyperbaric Oxygen 21
6 i PREVENTION OF LEG ULCERS 23
Surgery 23
Compression Hosiery 23
Patient Education 24
7 i GUIDELINE DEVELOPMENT PROCESS 25
Limitations 25
Acknowledgements 26
8 i EVIDENCE TABLES 27
9 i REFERENCES 40

10 = INDEX 46



1 INTRODUCTION

PURPOSE OF THE GUIDELINE

Leg ulcers are defined as a defect in the skin, below the level of the knee and above the foot,
persisting for 6 or more weeks.! The point prevalence of active ulceration ranges internationally
from 1.48/1000 to 3.05/1000, with prevalence increasing with age.? 3 + However, these studies
measured ulcers or ulcerated legs per thousand population, rather than people with ulcers per
thousand population. An Auckland study found a period prevalence of 0.39 people with ulcers
per thousand population (0.39/1000).>

Ulcers with venous aetiology (either purely venous or mixed aetiology with venous disease the
major component) comprise the majority of leg ulcers (up to 70%). Healing rates for such ulcers
are dramatically improved by using compression bandaging;” unhealed ulcers have been
calculated as costing £1,067 (1991, UK) per annum with district nursing the largest single
component.® An Auckland study found that under 50% of participants with probable venous
actiology were receiving compression, the most effective form of therapy for venous ulcers
(Walker, N. Personal Communication, 16 May 2000). It has also been reported that district nurses
spend 25% of their time treating ulcers and that ulcer care generates a cost that is more than
double that of an average NZ general practice patient aged 40+ years in community services card
groups 1 and 3.7 19 Ineffective management of patients with leg ulcers is likely to contribute
significant costs to healthcare, through poor healing and high recurrence rates, ongoing costs of
consumables and contact with health workers.

The objective of this guideline is to provide recommendations for the management of people
with chronic leg ulcers. The guideline does not address management of:

» diabetic foot

* vasculitic ulcers

" pressure ulcers.
The guideline aims primarily to assist general practitioners, practice nurses and nurses working in
the community.

ABOUT THE GUIDELINE

An audit of wound management in Auckland Hospital and data from the Auckland Leg Ulcer
Study suggested there was considerable variation in the management of leg ulcers. There is a
considerable body of evidence that relates to the management of leg ulcers. Serendipitiously, two
evidence-based guidelines on leg ulcers were published overseas late in 1998. The evidence
suggested that patient outcomes could be improved if attention was given to delivery of effective
care.!! Therefore, a practice guideline seemed warranted.

A multidisciplinary guideline development team was established, drawing from the staff of
Auckland Healthcare and the University of Auckland. No external funding was available (apart
from a small grant for exploratory economic modelling) and thus no consumers were included in
the guideline team. For further information contact Andrew Jull.

The Guideline Team consisted of:
Andrew Jull Clinical Nurse Consultant Project Leader

Nursing Service
Auckland Hospital



Bruce Arroll Associate Professor General Practitioner
Department of General Practice
University of Auckland

Russell Bourchier Clinical Director Vascular Surgeon
Department of Vascular Surgery
Auckland Healthcare

Paul Gelber Clinical Pharmacist Pharmacist
Auckland Hospital

Anita Latta Co-ordinator District Nursing
Leg Ulcer Service
Auckland Healthcare

Richard Milne Health Outcomes Associates Pharmacoeconomist
Auckland

Fergus Oliver Clinical Director Dermatologist
Department of Dermatology
Auckland Healthcare

Natham Tuuta Maoti Health Maoti Health Worker
Auckland Healthcare

Natalie Walker Research Fellow Epidemiologist
Clinical Trials Research Unit
University of Auckland

Jill Waters A+ Links Geriatrician
Auckland Healthcare

The guideline development team supports each recommendation equally. The level of evidence
associated with each recommendation was graded from A-C using the system below adapted
from the Agency for Health Care Policy and Research (AHCPR) system. However, the system
differs from the AHCPR in that we have graded comparative cross-section studies as the gold
standard for diagnostic studies. We have also added a caveat symbol (*) which indicates where
calculation of the confidence interval (CI) reveals a CI which cannot exclude harm, or evidence
has been extrapolated, or where a systematic review lacks evidence. In these cases, the
recommendation is graded C, rather than according to the indicative level of evidence.

Table 1: Grading the evidence.

Grade of Level of Source
recommendation Evidence
Ia Evidence from systematic review of randomised controlled trials or
diagnostic studies
A Ib Evidence from at least one randomised controlled trial (or cross-sectional
study for diagnostic study)
Ila Evidence from at least one controlled study without randomisation
B I1b Evidence from at least one other type of quasi-experimental study
111 Evidence from at least one non-experimental study
Evidence obtained from expert committee reports, consensus conferences,
C v opinions/expetience of respected authorities or guideline team




GLOSSARY OF TERMS

ABI

Confidence
Interval

Likelihood
Ratio

Odds Ratio

Relative
Risk

Ankle Brachial Index, also known as Winsor Index, Ankle Arm Index and Ankle
Brachial Pressure Index. Ratio of ankle systolic BP over brachial systolic BP.
Normal range 1.0-1.2. Less than 1.0 indicates degree of arterial insufficiency.

Quantifies the uncertainty of a measurement; usually set at 95%, it reports the
95% probability a true value lies between a range of values.

Positive Likelihood Ratio (LR+): Likelihood that a positive test result would be
expected in a patient with the target disorder compared with the likelihood the
same result in a patient without the target disorder.

Negative Likelihood Ratio (LLR-): Likelihood that a negative test result would be
expected in a patient with the target disorder compared with the likelihood of the
same in a patient without the target disorder.

Ratio of odds of having the target disorder in the experimental group, relative to
the odds of having the target disorder in the control group.

The ratio of risk of event in the intervention group compared with risk of the
event in the control group.



GRADING OF EVIDENCE

Each of the following recommendations is graded according to the level of evidence that supports it. Each
recommendation receives the same level of support, despite the weight of evidence that stands behind the
recommendation. The system was adapted from that of the Agency for Healthcare Policy and Research
(AHCPR), but differs from the AHCPR model in that cross-sectional studies are graded as the gold standard
for diagnostic studies and a caveat symbol has been introduced which downgrades the level of the
recommendation if the evidence has been extrapolated, a systematic review found a lack of evidence (as
opposed to no evidence of benefit), or if calculation of confidence intervals suggested reconsideration of the
studies conclusions .

Grade Level of | Source
Evidence
la Evidence from systematic review of randomised controlled trials or
diagnostic studies
A Ib Evidence from at least one randomised controlled trial (or cross-
sectional study for diagnostic study)
lla Evidence from at least one controlled study without randomisation
B Ilb Evidence from at least one other type of quasi-experimental study
Il Evidence from at least one non-experimental study
Evidence obtained from expert committee reports, consensus
C Y conferences, opinions/experience of respected authorities or
guideline team

A full copy of this guideline with supporting narrative and evidence tables is available for downloading from
the New Zealand Guidelines Group website (www.nzgg.org.nz).

NOTE 1: Clinical History/Exam

¢

*

Assess history of ulcers, duration of current
ulcer, mechanism of injury & previous methods
of treatment. Record baseline size of ulcer. [C]
Assess for venous insufficiency: family history
of venous disease; patient history of DVT,
lower leg fracture or other major leg injury;
previous vein surgery; varicose veins; prior
history of ulceration with/without compression
bandaging. [B]

Assess for arterial insufficiency: history of
intermittent  claudication, ischaemic heart
disease, diabetes, smoking (or stopped < 5
years), high blood pressure (systolic > 160,
diastolic > 95), unilateral lower skin
temperature, auscultation of femoral bruit and
normal pulses in one leg with abnormal pulses
(weak or absent) in other leg. [A]

Assess for diabetes & rheumatoid arthritis.
Specialist assessment should be considered.
[B]

Assess for malignancy: can be a cause and
may a sequel of leg ulceration. [B]

Signs suggestive of malignancy are: irregular
nodular appearance of the surface of the ulcer,
raised or rolled edge, raised granulation tissue
above the ulcer base, failure to respond to
treatment, rapid increase in ulcer size. Biopsy
and/or referral to dermatologist. [C]

Assess for correctable factors that may delay
healing, including smoking, anaemia and
evidence of malnutrition or poor nutrition. [C]
The surface area of ulcers should be measured
at regular intervals to monitor progress.

¢ Arterial

Maximum length & width ([length x width] x =/4)
or tracings onto transparencies are useful
methods. NB = = 3.142. [B]

Venous ulcers generally shallow, moist and
appear on gaiter area of leg; eczema,
haemosiderian pigmentation, ankle oedema &
ankle flare often present; varicose veins,
atrophie blanche & lipodermatosclerosis may
be present. [C]

Figure 1. Gaiter area (2.5cm below malleoli to
lower third of calf)

ulcers have a punched out
appearance, a poorly perfused base and are
pale & dry; surrounding skin is shiny & taut;
dependent rubor present. [C]

NOTE 2: Investigations

Doppler measurement of Ankle-Brachial Index
(ABI) should be done by staff who are trained
to undertake this measure. [B]

Palpable pulses alone are insufficient to rule
out arterial disease. [B]

¢ All ulcers should be screened for arterial

disease using Doppler ultrasound to determine



an ABI. An ABI<0.8 makes the presence of
peripheral arterial occlusive disease (PAOD)
highly likely. [A]

¢ Further tests should be considered before
initiating compression bandaging if the patient
has an ABI>0.8 in the presence of
signs/symptoms of PAOD, rheumatoid arthritis,
diabetes mellitus or systemic vasculitis. [C]

¢ Patients with an ABI<0.6 should be considered
for referral to a vascular surgeon. [C]

Doppler ultrasound & compression bandaging
are generally available through district nursing
services or specialised outpatient hospital
clinics.

e Repeat measurement of ABI when an ulcer
deteriorates; is not fully healed by 3 months; or
when patients present with recurrence (of
whichever leg). [B]

NOTE 3: Treatment (ABI 0.6-0.8)

¢ Compression bandages should be applied by a
practitioner who has received training in their
application. [B]

¢ Reduced compression may be effective in
selected patients with an ABI 0.6-0.8 and
clinically venous ulcers. [B]

¢ Only patients who can detect increasing pain &
are able to remove bandages themselves
should be ftrialled on reduced compression.
Patients should be closely monitored for
impeded circulation/ischaemia & referred to a
vascular surgeon if such occurs. [C]

NOTE 4: Treatment (ABI>0.8

¢ Compression bandages should be applied by a
practitioner who has received training in their
application. [B]

¢ High compression treatment increases the
proportion of healed venous ulcers & is more
effective than low compression, but it should
only be used where the ABI>0.8 & the ulcer is
clinically venous. It is not clear which high
compression system (3 layer, 4 layer, short
stretch) is most effective. [A]

NOTE 5: Other treatment considerations

¢ Routine bacteriological swabs are unnecessary
unless there is evidence of clinical infection.
[B]

¢ Antibiotics should only be considered if the
ulcer is clinically cellulitic as supported by the
presence of some of the following: fever;
increasing pain; increasing erythema; purulent
exudate; rapid increase in ulcer size. [C]

+ Topical antibiotics are frequent sensitisers in
people with ulcers & should generally be
avoided. [B]

*

Dressing technique should be clean & aimed at
preventing cross-infection — strict asepsis is not
necessary. [C]

Ulcers can be cleansed with either tap water or
sterile saline. Ulcerated legs can be washed
normally in tap water. [C]

Necrotic tissue is not considered compatible
with good wound healing. There is no evidence
to favour any one method of debridement,
whether mechanical, surgical, biosurgical,
autolytic, chemical or enzymatic. [C]

Dressings should be simple, low/non-adherent,
cost-effective & acceptable to the patient. [C]
Assess for pain and formulate plans that
involves exercise (including ankle exercises) &
leg elevation for venous ulcers, & adequate
analgesia irrespective of aetiology. [C]
Exercise programmes can improve walking
distances & pain for people with intermittent
claudication. [A]

There is insufficient evidence to give clear
direction on the use of laser therapy as an
adjunct to compression bandaging in the
treatment of venous ulcers. [C]

NOTE 6: Slow to heal ulcers

L

Patients not responding to compression or
those unable to tolerate compression may
benefit from a trial of pentoxifylline. The
majority of adverse effects experienced are
likely to be tolerated by patients. [A]

Patients can become sensitised to treatments
at any time. Products which commonly cause
skin sensitivity such as those containing
lanolin, cetyl alcohol or topical antibiotics, are
best avoided. [B]

Patients with dermatitis that does not resolve
following removal of common sensitisers and
treatment with a moderate topical steroid
should be considered for referral to a
dermatologist. [C]

Pinch skin grafting may be effective in
promoting healing in venous, mixed aetiology
and arterial ulcers resistant to conventional
therapy. [B]

Hyperbaric oxygen may reduce ulcer size in
non-diabetic, non-atherosclerotic leg ulcers. [A]

NOTE 7: Preventing recurrence

L

L

Correctly fitted graduated class 3 compression
stockings (strong support) are more effective
at reducing venous ulcer recurrence than class
2 stockings (medium support). Class 2
stockings are better tolerated than class 3
stockings & may encourage compliance. [A]

Venous surgery followed by graduated
compression is an option for consideration in
patients with superficial venous insufficiency.

[B]



+ Inform patient regarding necessity of continuing
with compression hosiery after the ulcer has
healed; elevation of affected limb above the
level of the heart (venous ulcers) when at rest,
early medical/nursing attention at first sign of

skin breakdown or trauma to limb; need for
exercise and ankle-joint mobility, appropriate
skin care & avoidance of products likely to be
sensitisers. [C]

COMMON ALLERGENS IN VENOUS LEG ULCERS

Allergen Type Potential Product

Wool alcohols, amerchol L101 Lanolin Bath additives, creams, emollients, barriers & some
baby products

Neomycin, framycetin, bacitracin Antibiotic Medicaments, tulle dressings, antibiotic creams

Parabens (hydroxybenzoates) Preservative | Medicaments, creams, paste bandages

Cetyl alcohol, stearyl alcohol, Vehicle Most creams, including corticosteroids, aqueous

cetylstearyl alcohol, cetostearyl cream, emulsifying ointment & some paste bandages

alcohol

Colophony, ester of rosin Adhesive Adhesive bandages & dressings

Mercapto/carba/thiuram mix Rubber Elastic bandages, stockings, latex gloves worn by
worker

Chlorocresol Biocide Corticosteroid creams & some moisturisers

Quinoline mix Biocide Antispetic & antifungal creams

Chlorhexidine Biocide Antiseptics, tulle dressing

Tixocortal pivalate Steroid Steroid preparations eg hydrocortisone

Fragrance mix/balsam of peru Perfume Bath oils, moisturisers & baby products

COMPRESSION PRODUCTS FOR VENOUS LEG ULCERS

Type of compression Examples Characteristics
Multi-layer high Profore Applies 40mmHg pressure at the ankle, graduating
compression bandages Charing Cross to 17mmHg at the knee; absorbent & sustainable for

a week

Elastic or long stretch high | Tensopress K

Sustained compression for up to 1 week; can be

Class 2:medium

Class 3: strong

compression bandages Setopress washed and re-used

Surepress
Inelastic or short stretch Comprilan Low resting pressures but high pressure during
compression bandages Tensolan activity; re-usable for up to 20 washes
Multi layer reduced Profore Lite Applies 17-20mmHg pressure at the ankle and can
compression bandage be left on for up to one week
Compression stockings Class 1 light Used to treat varicose veins; 14 -17mmHg ankle

pressure

Used to treat severe varicosities & prevent venous
leg ulcers; 18 — 25mmHg ankle pressure

Used to treat severe chronic venous hypertension &
severe varicose veins, & to prevent venous leg
ulcers in patients with large diameter legs; 25 — 35
mmHg ankle pressure

This guideline was developed by Bruce Arroll, Russell Bourchier, Paul Gelber, Andrew Jull, Anita Latta,
Richard Milne, Fergus Oliver, Nathan Tuuta, Natalie Walker & Jill Waters. It has been endorsed by the New
Zealand Guidelines Group, the Royal New Zealand College of General Practitioners & the College of
Nurses, Aotearoa. For further information contact Andrew Jull, Auckland Healthcare, Private Bag 92024,
Auckland. The printing and dissemination of this guideline has been assisted by funding from ConvaTec.
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HEW ZEALAD T‘
GUIDELINES




3 ASSESSMENT OF THE PATIENT WITH A LEG ULCER

Accurate diagnosis of ulcer aetiology is important, as misdiagnosis can cause harm
or lead to long periods of inappropriate treatment.!? 13 Only one population study
has systematically investigated and published data on the aetiology of all identified
leg ulcers (Table 7).4

Table 1: Causes of leg uleers (fignres rounded) * *Underlined factors dominant. **Combination of arterial,
venous & diabetic causes

Aetiology All Ulcers Ulcers Above Foot
Venous 40% 52%
Mixed venous/arterial * 14% 18%
Mixed arterial/venous * 5% 4%
Arterial 7% 4%
Arterial/Diabetes 9% 2%
Diabetic 4% 1%
Traumatic 2% 2%
Pressure 3% <1%
Multifactorial (A+V+D) ** 11% 11%
Other single causes 6% 6%

Assess history of ulcers, duration of current ulcer, mechanism of
injury and previous methods of treatment. Record baseline size of C
ulcer.

Detecting Venous Ulceration

Venous leg ulcers comprise the majority of ulcers.* 12 1* Diagnosis of venous
ulceration from clinical assessment of classical signs (medial gaiter location, varicose
veins, eczema, pigmentation, induration and oedema) is untested. Accurate non-
invasive investigation of venous pathology requires colour duplex scanning.!
However, such technology is not widely available. Therefore, a diagnosis in
community settings of venous ulceration is suggested by the clinical picture and
excluding other likely causes (arterial disease, diabetes, rheumatoid arthritis,
malignancy).

Level IV

Clinically, venous ulcers are generally shallow and moist; eczema, haemosiderin
pigmentation, ankle oedema and ankle flare are often present; atrophie blanche and
lipodermatosclerosis may be present. Between 84 to 88% of venous ulcers involve

the medial gaiter area of the leg (from 2.5cm below the malleolus to the lower third Level 11T
of the calf muscle).? ¢ 14

Patients with venous ulceration may have a history of:

* Deep Vein Thrombosis ¢ 1416

" Major Limb Trauma i.e. fracture, crush injury or major laceration 1416

* Varicosities *

* Vein Surgery 41416

* Recurrence (more frequent in venous ulceration than in non-venous ulcers).6

10



Assess for venous insufficiency: family history of venous disease,
patient history of DVT, lower leg fracture or other major leg injury,
previous vein surgery, varicose veins, or prior history of ulceration
with/without use of comptression hosiery.

Clinically, ulcers are generally shallow, moist and appear on the
gaiter area of the leg; eczema, haemosiderin pigmentation, ankle
oedema and ankle flare are often present; varicose veins, atrophie
blanche and lipodermatosclerosis may be present.

Detecting Arterial Insufficiency & Ulceration

Arterial insufficiency accounts for a smaller percentage of leg ulcers than venous
disease.* 12 14 The palpation of distal pulses alone is not reliable in detecting
significant arterial disease.!”?0 Arterial disease can be present despite pulses being
palpable, or absent despite the lack of palpable pulses (detection is difficult in
ulcerated or swollen legs).!” Use of compression therapy where significant arterial
disease is present can result in severe necrosis.!?

Handheld Doppler determination of the Ankle Brachial Index (ABI) is a highly
specific measure. Normally, systolic blood pressure at the ankle is slightly higher
than at the arm. The ratio of systolic pressure in healthy controls lies between 1.0
and 1.2. Pooled results of clinical studies comparing patients with known arterial
insufficiency and healthy controls yields a weighted mean sensitivity and specificity
of 82% and 98% if a ratio of 0.9 is used as the threshold for arterial insufficiency.?!
However, these studies generally did not use blind independent comparisons,
perform the reference standard on controls, or include only a range of disease. Also
all tests were conducted in vascular laboratories, raising the issue of reproducibility
in the community setting.

An ABI>0.9 is used as the threshold for application of high compression
bandaging in venous ulceration, although an ABI>0.8 is also considered safe.??
Only one diagnostic study has examined what is an appropriate threshold for
determining PAOD in the community setting. Stoffers et al’! 2> determined that
cither a single measure of ABI<0.8, or three measures over time with an average
ABI<0.9, are the optimum values for predicting PAOD. The average of three
measures had likelthood ratios of 9 (LR+) and 0.18 (LR-), while the single measure
of ABI<0.8 had likelihood ratios of 22 (LR+) and 0.58 (LR-). This suggests an
ABI<0.8 rules in the diagnosis of arterial insufficiency. However, the poor LR-
means that a negative result (ABI>0.8) cannot rule out the presence of PAOD, or
other reasons for a high ABI. (An ABI is not useful in assessing for microvascular
disease associated with rheumatoid arthritis, systemic vasculitis or diabetes mellitus.
Medial sclerosis of blood vessels may create similar difficulties as people age.). Thus
Doppler determination of ABI should not be used in isolation form clinical
assessment when attempting to detect arterial insufficiency.

Modelling clinical assessment for detecting peripheral arterial occlusive disease
(PAOD) has shown that the following elements are predictors of PAOD:?*

Level 11T

Level Ib
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*  Gender male OR 1.5 (1.1-1.9)

*  Age 60-80 OR 2.2 (1.6-3.0)
* History of intermittent claudication OR 3.5 (2.5-4.8)
* History of ischaemic heart disease OR 1.7 (1.3-2.3)
* History of diabetes OR 1.6 (1.1-2.3)
* History of smoking OR 2.1 (1.6-2.8) Level Ib
* High blood pressure OR 1.5 (1.2-2.0)
* Unilateral lower skin temperature OR 2.5 (1.5-4.2)
* Normal pulses in one leg and abnormal (weak/absent)
in other OR 16.4 (11.5-23.3)

" Auscultation of femoral bruit OR 3.5 (2.5-4.8)
Clinically, arterial ulcers have a “punched out” appearance, a poorly perfused base
and are pale and dry; the surrounding skin is shiny and taut with dependent rubor FLevel TV
present.

Presence of palpable foot pulses alone are insufficient to rule out B

arterial disease.

All ulcers should be screened for arterial disease using Doppler

ultrasound to determine the Ankle Brachial Index (ABI). A single A
measure of ABI<0.8 makes the presence of peripheral arterial

occlusive disease (PAOD) highly likely.

Further tests should be considered prior to initiating compression

bandaging if a patient has an ABI>0.8 in the presence of signs and C
symptoms of PAOD, rheumatoid arthritis, diabetes mellitus or

systemic vasculitis.

Patients with an ABI<0.6 should be considered for referral to a C
vascular surgeon.

Assess for arterial insufficiency: history of intermittent claudication,

ischaemic heart disease, diabetes, smoking (or stopped <5years),

high blood pressure (systolic>160, diastolic= 95), unilateral lower A
skin temperature, auscultation of femoral bruit and normal pulses in

one leg with abnormal pulses (weak or absent) in other leg.

Clinically, arterial ulcers have a punched out appearance, a poorly C
perfused wound base and are pale and dry; surrounding skin is
shiny and taut; dependent rubor present.

Doppler Ultrasound

Arterial insufficiency may be present in people with significant venous disease.
Significant reductions in ABI (>0.2 decrease) can occur over relatively short periods Level 111
of time.'* 2> The actiology of one leg should not be taken as the same as the other

leg.
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Doppler ultrasound measurement of ABI should be repeated when a
leg ulcer deteriorates; is not fully healed within three months; when
patients present with recurrence (of whichever leg).

Doppler ultrasound measurements of ABI can be unreliable if operators have not
undergone training; reliability can be considerably improved if operators have
received instruction and training to undertake this measure.?6

Doppler ultrasound measurement of ABI should be done by
practitioners trained to undertake this measure.

Co-morbidities & Other Factors Likely to Delay Healing

Small numbers of people with venous ulcers (6-9%) and mixed venous/arterial
ulcers (2-4%) also have diabetes.® * 27 Diabetic ulcers are not isolated to the foot.
Almost half (47%) the diabetic ulcers identified in one population study were above
the foot.?” Rheumatoid disease may be a co-morbidity in up to 7% of venous and
mixed venous/arterial ulcers.6 14

Assess for diabetes and rheumatoid arthritis. Specialist assessment
of patients with diabetes or rheumatoid arthritis should be
considered.

Malignancy can be a cause of ulceration. A review of 981 Australian patients with
chronic ulceration presenting to a hospital leg ulcer clinic, found 5% to have
malignant ulcers; 75% of malignancies were basal cell carcinoma and 25% were
squamous cell carcinoma.?® In approximately a third of the malignancies, it was
diagnosed after treatment for a non-malignant ulcer was commenced. The rate of
5% may be an over-estimate as the study was conducted at a tertiary referral centre.

Malignancy can also develop in longstanding venous ulceration (>20 years
duration). A retrospective review of centralised disease registers in Scandinavia
found 33 out of 10913 people with chronic venous ulcers had a squamous cell
carcinoma in either an open ulcer, or at the site of recurrent ulceration.??

Malignancy can cause and may be a sequel of leg ulceration.
Check for history of skin cancers. Signs suggestive of malignancy
are irregular nodular appearance of the surface ulcer, raised or rolled

edge, rapid increase in ulcer size or failure to respond to treatment.

Biopsy or refer to dermatologist in the presence of the above.

Level 11T

Level 11T

Level IIT

Level 11T

13



The relationship between nutritional status and leg ulcers has been the subject of
few studies. A case series of 50 patients with large leg ulcers (surface area > 100cm?)
of varying aetiologies found metabolic deficiency was common. This was indicated
by vitamin C deficiency and abnormal serum levels for zinc, folate, iron and
albumin.3® A case-control study of 24 patients with leg ulcers matched to 40
controls found serum selenium, zinc and iron levels to be significantly lower in the
cases, although there was no difference in albumin levels.?! Another case series of
25 patients also recorded dietary intake by self-report. Calorific, protein and zinc
intake was considered inadequate to support wound healing in the majority of
patients.??

Smoking is thought to delay wound healing. The constituents of cigarette smoke
suggest possible mechanisms. Nicotine reduces nutritional blood flow to the skin
and increases platelet adhesiveness, raising the risk of microvascular occlusion and
tissue ischaemia. Nicotine also diminishes proliferation of red cells, fibroblasts and
macrophages. Carbon monoxide and hydrogen cyanide reduce oxygen transport
and metabolism.3

Assess for correctable factors that may delay wound healing,
including smoking, anaemia and evidence of malnutrition or poor
nutrition.

Wound Measurement

Surface area and volume measurement are indicators of ulcer healing.3* Subjective
systems have been shown to have poor inter-rater reliability.?> Objective measutes,
such as stereophotogrammetry and computerised planimetry are reliable and valid,
but are not widely available.>> Common reproducible techniques are measurement
of maximum length and width, and tracing wound dimensions onto a grid
transparency to calculate area. Maximum perpendicular diameter closely correlates
to wound area determined by computerised planimetry, more so if the formula for

determining the area of an ellipse is used ([length x width] x ©/4).3* Tracings also
closely correlate to computerised planimetry of photographs.3¢

The surface area of ulcers should be measured at regular intervals to
monitor progress. Maximum length and width ([length x width] x

n/4), ot tracings onto a transparency are useful methods.

Level IV

Level 11T
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4 TREATMENT OF PATIENTS WITH A LEG ULCER

Routine Swabbing & Antibiotics

In the absence of clinical signs of infection, there is no indication for routine
bacteriological investigation of chronic leg ulcers.?”-3 All ulcers will be colonised by Level ITh
micro-organisms, but the presence of pathogenic bacteria does not seem to be

associated with delayed healing.37-40

Routine bacteriological swabs are unnecessary unless there is
evidence of clinical infection

Routine use of antibiotics in the management of clinically uninfected leg ulcers is
not thought to be of any benefit.?> A small study, found no significant difference
between rates of healing (57.2% vs 61.6%; mean difference 4.4%, 95%CI +/-
8.05%) or microbial flora in patients with venous ulcers treated with systemic
antibiotics.*!

Level 1b*

Antibiotics should be only be considered if the ulcer is clinically

cellulitic as supported by the presence of some of the following C
signs and symptoms: pyrexia; increasing pain; increasing erythema

of surrounding skin; purulent exudate; rapid increase in ulcer size.

Patch testing has shown topical antibiotics to be common sensitisers.*>#® Systemic

antibiotics are the treatment of choice in clinically infected ulcers. Leve T

Topical antibiotics are frequent sensitisers in people with ulcers and
should generally be avoided.

Pain and Mobility

Pain has classically been a symptom associated with arterial ulceration. However,
pain at rest and on dressing changes was reported by 28% and 31% respectively of
people with venous ulceration in a population study. Quality of life studies
including people with both venous and arterial ulcers support this, with participants
typically reporting levels of pain greater than age/sex matched cohorts.#9-51

Thirty-two percent of people with leg ulcers in a large population study had severely
limited ankle joint movement.>?> The mobility of the ankle joint through the
dorsovolar plane is thought to influence ambulatory venous hypertension and may
be a factor in causing venous ulceration.> Restricted range of motion (ROM) has
been found to be more frequent in patients with leg ulcers (uncomplicated by
rheumatoid arthritis) than in healthy controls.>* Furthermore, ROM has been
observed to be more restricted in the ulcerated limb than the contralateral limb of

15



patients with venous ulcers and rheumatoid arthritis, and more restricted than the
limbs of rheumatoid patients without ulceration.>

A systematic review of the effect of exercise on people with intermittent
claudication found exercise for medically fit patients significantly improved
maximum walking times (mean difference, 6.51 minutes, 95%CI 4.36-8.66).> The
reviewers suggest thrice weekly walking to near-maximal pain provides the best
improvement. It remains undetermined whether the exercise programme should be
supervised or unsupervised.

Assess for pain and formulate plans the involve exercise (including
ankle exercises) and leg elevation for venous ulcers, and adequate
analgesia irrespective of aetiology.

Exercise programmes can improve walking distances and pain for
people with intermittent claudication.

Cleansing, Debridement & Dressings

Ulcers and surrounding skin are colonised by bacteria and these do not appear to
impair healing.3-40 The purpose of dressing technique is not to remove bacteria, but
to prevent cross-infection between ulcers, or between practitioner and patient.

Dressing technique should be clean and aimed at preventing cross-
infection; strict aspesis is not necessary.

Cleansing ulcers with tap water is widely practiced. This is supported by a controlled
trial of cleansing superficial traumatic wounds with tap water versus sterile saline.>’
Tap water was associated with a lower rate of infection (5.4% vs 10.3%; RR 0.53,
95%CI 0.3-0.94). There has been no trial of the effects of cleansing leg ulcers with
tap water.

Ulcers may be cleansed with either tap water or sterile saline prior to
dressing changes. Ulcerated legs can be washed normally in tap
water.

It is routine clinical practice to debride necrotic tissue to obtain a clean wound base,
although a systematic review has found no controlled trials which measure the
effectiveness of this practice.”®® Tan et al, in a retrospective case review of diabetic
patients enrolled in antibiotic efficacy trials, found lower rates of above-ankle
amputation in patients who had initial surgical debridement of their lesion.>

Level Ia

Level 1V

Level lla*

Level IIT*
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Necrotic tissue is not considered to be compatible with good wound
healing.

No method of debridement has been shown to be superior to any other method.>® Level Ia*
Sharp debridement is swift and inexpensive, but must be undertaken by skilled
practitioners to ensure minimal damage to underlying tissues. Chemical agents
remain in use, although consensus statements do not support their use.?? Biological
agents, such as sterile maggots, are becoming more publicized, but no controlled
trials in their use have been conducted. Autolytic debridement can be facilitated by
the maintenance of a moist wound environment, such as promoted by modern
dressing products.

Level I

There is no evidence to favour any one method of debridement,
whether mechanical, surgical, biological, chemical, enzymatic or C
autolytic.

A systematic review concluded there is no evidence that any particular dressing type
is more effective in healing venous ulcers.®” The most important aspect of treatment
of uncomplicated venous ulcers is the application of high compression.

Level 1a*

Dressings should be acceptable to the patient, low/non-adherent
and cost-effective.

Compression Therapy

Patients with arterial disease are not suitable candidates for high compression
therapy as it can cause decrease perfusion. People with venous ulcers usually have

an ABI>0.8, although this is not diagnostic in itself. AN ABI=0.8 cannot not
exclude significant arterial disease in patients without diabetes (see page 9). Patients
with noncompressible and calcified vessels i.e. diabetics, may produce an unreliably
high and misleading ABL.!> A systematic review found that compression therapy
improved venous ulcer healing. High compression is more effective than low
compression (OR 2.26, 95%CI 1.4-3.7). It is not clear if any particular system of
high compression (3 layer, 4 layer, short-stretch or Unna’s boot) is more effective.”
Examples of commonly used compression bandages are shown in Table 2.

Level Ia

High compression increases venous ulcer healing and is more
effective than low compression, but should only be used where A
ABI>0.8 and the ulcer is clinically venous. It is not clear which high
compression system (3 layer, 4 layer, short-stretch) is most effective.
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Table 2: Examples of compression bandages

Type of compression Examples Characteristics
Multi-layer high compression Profore Applies 40mmHg pressure at the
bandages Charing Cross ankle, graduating to 17mmHg at the
knee; absorbent & sustainable for a
week

Elastic or long stretch high Tensopress K Sustained compression for up to 1

compression bandages Setopress week; can be washed and re-used

Surepress

Inelastic or short stretch Comprilan Low resting pressures but high

compression bandages Tensolan pressure during activity; re-usable for
up to 20 washes

Multi layer reduced compression | Profore Lite Applies 17-20mmHg pressure at the

bandage ankle and can be left on for up to one
week

Compression stockings Class 1 light Used to treat varicose veins; 14 -

17mmHg ankle pressure

Class 2:medium Used to treat severe varicosities &
prevent venous leg ulcers; 18 —
25mmHg ankle pressure

Class 3: strong Used to treat severe chronic venous
hypertension & severe varicose veins,
& to prevent venous leg ulcers in
patients with large diameter legs; 25 —
35 mmHg ankle pressure

Patients with mixed venous/arterial ulcers may have an ABI of 0.6-0.8. Moffatt et al
reported reduced compression being used on patients with an ABI of 0.5-0.8.°!
However, use of compresssion on patients with a reduced ABI requires careful
patient selection and close monitoring. Only one study has been reported which
investigated the efficacy of compression therapy in patients with an ABI 0.5-.85.
Ghauri, et al. assessed a management protocol for a cohort of patients with venous
and mixed aetiology ulcers in a community service.®? They found comparable rates
of healing in patients with an ABI>0.85 treated with high compression and patients
with an ABI 0.5-0.85 treated with modified compression (70% vs 64% healed).
However, the patients with mixed ulcers did take longer to heal. Patients with an
ABI 0.6-0.85 suffered no major adverse effects, and where mild adverse effects
occurred, care was transferred from the community clinic to a vascular surgeon for
arterial investigation.

Reduced compression may be effective in selected patients with an
ABI 0.6-0.8 and clinically venous ulcers.

Only patients who can detect increasing pain and are able to remove
bandages themselves should be trialled on reduced compression.
Patients should be closely monitored for impeded
circulation/ischaemia and referred to a vascular surgeon if such
occuts.

It is important that compression systems are applied correctly so that sufficient (but
not excessive) pressure is applied. Incorrectly applied systems may be harmful or
ineffective. Practitioners without training in compression bandaging apply bandages
at inappropriate and widely varying pressures.®% Well trained practitioners obtain

Level 11T

Level 11T
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better and more consistent pressures.t3 64

Compression bandages should be applied by a practitioner who has
received training in their application.

Laser Therapy

The role of laser therapy in ulcer healing was the subject of a recent systematic
review.% Helium/neon (HeNe) and gallium arsenide (GaAs) are thought to be the
most frequently used lasers for wound healing. Comparisons of laser with sham
placebo and with ultraviolet light showed no significant difference with respect to
ulcer healing. HeNe laser plus infrared light showed a significant difference in
healing rates at 9 months compared to red light alone (OR 6.28, 95%CI 1.52-25.97).
Both groups received compression therapy. However, the study did not report
baseline comparability or allocation method. Therefore, the reviewers concluded
there was insufficient evidence to give a clear direction to practice.

There is insufficient evidence to give clear direction on the use of
laser therapy as an adjunct to the use of compression bandaging in
the treatment of venous ulcers.

Level 1a*
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5 MANAGEMENT OF SLOW-TO-HEAL ULCERS

Pentoxifylline

Pentoxifylline is known to influence microcirculatory blood flow and oxygenation
of ischaemic tissues. A systematic review found pentoxifylline to be an effective in
the treatment of venous ulcers.®” Pentoxifylline and compression was more effective
than placebo and compression (RR 1.30, 95% CI 1.10-1.54). Pentoxifylline was also Level 1a
more effective than placebo (RR 2.35, 95%CI 1.32-4.20), although the studies
comparing pentoxifylline with placebo were small and of poorer quality. The greater
number of adverse effects occurred in the pentoxifylline group, although this was
not significant (RR 1.25, 95% CI 0.87-1.80); the majority of adverse effects were
gastro-intestinal. In the studies that reported reasons for withdrawal, 25% were for
adverse effects, suggesting that patients tolerate most adverse effects. No cost data
was presented in the studies. In the absence of definitive evidence on cost-
effectiveness or time to healing, pentoxifylline should not be considered a routine
adjunct to compression bandaging.

Patients not responding to compression or those unable to tolerate
compression may benefit from a trial of pentoxifylline. The majority A
of adverse effects experienced are likely to be tolerated by patients.

Contact Sensitivity

Failure to improve may be an indicator of allergic contact dermatitis.
Uncomplicated stasis dermatitis, or eczema, is common in chronic leg ulceration,
especially venous ulceration.*> Paramsothy et al found 47% of patients had
eczematisation whilst Kulozik et al found 58% of patients with leg ulcers had
dermatitis.*> 40 Stasis dermatitis is characterised by itching, scaling, exudation,
erythema and pigmentation, and may be misdiagnosed as infection.

Level IIT

Stasis dermatitis is frequently complicated by allergic contact dermatitis.*>*7 Patch- Level 11

test studies have shown that the principal sensitizers in allergic contact dermatitis
are the ingredients of skin lotions, topical antibiotics and antiseptics, dressings and
bandages.**8 The range of common sensitizers is listed in Table 3.

Patients can become sensitized to any element of their treatment at

any time. Products which commonly cause skin sensitivity such as B
those containing lanolin, cetyl alcohol or topical antibiotics are best

avoided.

Allergic contact dermatitis will usually resolve with removal of the sensitizing agent Lol TV
and treatment with a moderate topical steroid.??
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Patients with dermatitis that does not resolve following removal of
common sensitizers and treatment with a moderate topical steroid
should be considered for referral to a dermatologist.

Table 3: Common allergens in venous nlceration

Allergen Type Potential Product

Wool alcohols, amerchol 1.101 Lanolin Bath additives, creams, emollients,
batriers & some baby products

Neomycin, framycetin, bacitracin Antibiotic Medicaments, tulle dressings, antibiotic
creams

Parabens (hydroxybenzoates) Preservative | Medicaments, creams, paste bandages

Cetyl alcohol, stearyl alcohol, cetylstearyl | Vehicle Most creams, including corticosteroids,

alcohol, cetostearyl alcohol aqueous cream, emulsifying ointment &
some paste bandages

Colophony, ester of rosin Adhesive Adhesive bandages & dressings

Metcapto/carba/thiuram mix Rubber Elastic bandages, stockings, latex gloves
worn by worker

Chlorocresol Biocide Corticosteroid ~ creams &  some
moisturisers

Quinoline mix Biocide Antispetic & antifungal creams

Chlorhexidine Biocide Antiseptics, tulle dressing

Tixocortal pivalate Steroid Steroid preparations eg hydrocortisone

Fragrance mix/balsam of peru Perfume Bath oils, moisturisers & baby products

Skin grafting

There are no randomised controlled trials comparing techniques of skin grafting in
the treatment of leg ulcers. A small case series found split skin grafting to have
poorer survival when ulcers had a vascular aetiology, whether arterial or venous.®
Two case series have found pinch grafting to be a useful adjunct in treatment of
vascular ulcers resistant to conventional therapies (including compression for
venous ulcers). Percentages of healed ulcers at 3 months ranged from 22%-58% for
venous ulcers, 42%-75% for mixed ulcers and 25%-50% for arterial ulcers.®® 70 A
third case series with follow-up at 6 months reported results that fall within the
above ranges.”! A randomised controlled trial comparing pinch grafting to porcine
dermis dressings on venous ulcers, both under compression bandaging, found pinch
grafting resulted in significantly greater numbers of healed ulcers at 6 weeks, but
this difference was statistically insignificant at 12 weeks. Pinch grafting may have
less impact on the patient, as it can be an ambulatory procedure.”” 7> Additionally,
the patient is not left with large donor sites.

Pinch grafting may be effective at promoting healing in venous,
mixed aetiology and arterial ulcers resistant to conventional
therapy.

Hyperbaric Oxygen

An early case series reported venous ulcers consistently responded better to
hyperbaric oxygen (HBO) than ulcers caused by arterial insufficiency.”> More

Level IIT
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recently, a small double-blind randomised controlled trial, compared hyperbaric
oxygen (HBO) to air in the treatment of non-atherosclerotic, non-diabetic ulcers of
greater than 1 year’s duration.” Participants received five 90-minute treatments per
week for 6 weeks. In addition, all patients received their conservative treatment,
including compression, although this was not described. The study found HBO to
have significantly reduced ulcer size at 6 weeks (64.3% vs 97.3%; mean reduction in
ulcer size 33%, 95% CI 18-45%). However, poor follow-up meant the study was
unable to show a significant difference in complete healing at 18 weeks.

Hyperbaric oxygen may reduce ulcer size in non-diabetic, non-
atherosclerotic leg ulcers.

Level 1b
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6 PREVENTION OF ULCER RECURRENCE

The majority of ulcers recur. The rates of reported recurrence vary, but three large
population studies found 59%, 67% and 76% of all identified ulcers were recurrent.®
1475 Recurrence is more frequent in venous ulceration (72% vs 45%), and the rate of
recurrence is as common in superficial venous incompetence as it is in deep venous
incompetence (71% vs 74%).6

Surgery

Superficial venous insufficiency is found in approximately one third of people with
venous ulcers. A further third have purely deep venous insufficiency, while the
remaining third have a combination of SVI and DVIL.#* There are no trials that
compare surgery and compression hosiery for treatment of venous insufficiency
with ulcer recurrence as a primary outcome. One small RCT of surgery and
compression hosiery versus compression hosiery measured physiological
improvements in calf pump function as a primary outcome.”® Six patients (1 in the
treatment group and 5 in the control group) were reported as withdrawing because
of ulcer recurrence (5% vs 23.8% RR 0.21, 95%CI 0.03-1.64). Recurrence rates have
been reported in a number of case series on surgical management of venous Level 11T
insufficiency without distinguishing between patients with and without normal deep
veins.””7 However, a small case series reported ulcer recurrence to be lower in
patients with normal deep veins compared to patients with abnormal deep veins
(6% vs 100% recurrence within 5 years).8

A systematic review of surgical interventions for deep venous incompetency found
only one small trial of examining the effectiveness of external valvuloplasty for the
treatment of DVIL8! This trial did not include people with ulceration and thus no
conclusion on the effectiveness of surgical treatment of DVI for prevention of
recurrence was possible. However, the authors of the review concluded that surgical
procedures for treatment of DVI cannot be recommended because of a lack of
evidence investigating this and other surgical treatments’ effectiveness.
Consequently, they recommended that conventional measures, such as compression
hosiery, must remain the treatment of choice.

Venous surgery followed by graduated compression hosiery is an
option for consideration in patients with superficial venous B
insufficiency.

Compression hosiery

No controlled studies have compared recurrence rates of venous ulceration

achieved with and without compression hosiery. One RCT has shown that 3 to 5

year recurrence rates are less in people using class 3 hosiery than class 2 hosiery Leael It
(21% wvs 32%; RR 0.67, 95%CI 0.45-0.98). However, class 2 stockings were better

tolerated and the authors suggested starting patients on class 2 stockings may

encourage stocking use, and could be followed with a trial of class 3 hosiery.??
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Correctly fitted graduated class 3 compression stockings (strong

support) are more effective at reducing recurrence than class 2 A
stockings (medium support). However, class 2 stockings are better

tolerated than class 3 stockings and may encourage use.

Patient education

Patient education should address the following:

Elevation of affected limb above the level of the heart when at rest (i.e. resting

on the couch with legs elevated on the sofa arm while watching TV)

Avoiding prolonged periods of standing in venous ulceration Lol IV
Continued use of compression hosiery after venous ulcer has healed

Appropriate regimen of skin care and avoidance of sensitisers in venous

ulceration

Early medical/nursing assessment at signs of skin break-down ot trauma to legs
Encouragement with mobility and exercise to improve calf pump function in

people with venous ulcers and reduce pain and increase walking distance in

people intermittent claudication.

Inform patient regarding necessity of continuing with compression

hosiery after the ulcer has healed, elevation of affected limb above C
level of heart when at rest, early referral at first sign of skin break-

down or trauma to limb, need for exercise and ankle-joint mobility,

appropriate skin care and avoidance of products likely to be

sensitisers.
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4 GUIDELINE DEVELOPMENT PROCESS

Two evidence-based guidelines were used with permission to seed the development of this
guideline:

" The Scottish Intercollegiate Guidelines Network’s (SIGN) guideline, Care of Patients with
Chronic  Leg  Ulcers, published in July 1998 and  available  from
http://show.cee.hw.ac.uk/sign/home.htm

* The Royal College of Nursing’s guideline, Management of patients with venous leg ulcers,
published in 1998 and available from http://www.rcn.org.uk/setvices/promote/clinical

Both of these guidelines were based on systematic reviews of the literature and a transparent
process. However, neither economically modelled the impact of its recommendations, nor did
they adequately address diagnosis of ulcer aetiology or management of refractory ulcers.

The recommendations and supporting evidence from each of the seed guidelines were cross-
tabulated to identify areas of disagreement or gaps. For each topic addressed by the guidelines,
further evidence was sought by searching databases for the period 1998 to July 1999. New
evidence was sought for topics not addressed by either guideline using electronic searches of the
Cochrane Library, MEDLINE (1966-1999), EMBASE (1980-1999) and CINAHL (1982-1999)
using MeSH terms and keywords. Systematic reviews, meta-analyses and randomised controlled
trials (or cross section studies for diagnostic studies) were sought in the first instance. Where
these were not available, recommendations were based on best available evidence or expert
opinion.

Evidence was reviewed by a working party consisting of Andrew Jull, Jill Waters, Bruce Arroll
and Anita Latta, with assistance from Russell Bourchier and Fergus Oliver, in a series of meetings
from March to August 1999, and recommendations developed. The same group developed the
treatment algorithm. All studies utilised in the 2 seed guidelines were obtained and compared
with the evidence tables to ensure accurate description. New evidence was incorporated into the
evidence tables. Andrew Jull wrote the narrative of the full guideline. Relative risks, or mean
differences for continuous data, and 95% confidence intervals were calculated (using Epi Info
Version 5.01) where intervention studies did not publish these. Relative risk was used as odds
ratios over-estimate relative risk when event rates are high. The working party and guideline team
reviewed the drafts of the narrative.

The guideline was peer reviewed by Julie Betts (Wound Resource Nurse, Waikato Health),
Barbara Docherty (Goodfellow Unit, University of Auckland), Mata Forbes (Maori Health,
Auckland Healthcare Services), Catherine Hammond (Nurse Maud, Christchurch), Dr Tim
Kenealy (General Practitioner, Auckland), Rose Lightfoot (First Health, Auckland), Anne Prain
(Wound Care Research and Education Nurse, University of Otago), and Professor Andre Van Rjj
(Department of Surgery, University of Otago).

LIMITATIONS

No payments were sought or received for the guideline development. This was not a
commissioned guideline and has been limited by an absence of resource. Reimbursement of
consumers and other potential participants (such as GPs) was not possible. Therefore this
guideline is limited by an absence of consumer input.

A clear limitation of any guideline is that it simplifies clinical decision-making. Decisions can only
be guided by the evidence and must be made in light of available resources, services, policies and

protocols, and the patient’s particular values, needs and circumstances.
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8 EVIDENCE TABLES

A. ASSESSMENT OF THE PATIENT WITH A LEG ULCER

Nutrition
Study

Agren et al 3

To compare serum
concentrations of
selenium, zinc, iron and
copper in leg ulcer and
control patients in a
clinical trial

Sweden

Balaji & Mosley3 0

To assess contribution of
nutritional status, arterial
insufficiency and venous
problems in the causation
of large leg ulcers

UK

Wipke-Tevis & Stotts 32

To explore nutrition,
tissue oxygenation and
healing in venous ulcer
patients

us

Design
Nested case-control

24 patients with leg ulcers
compared to 40 patients
without leg ulcers.
Patients with concomitant
diseases known to alter
trace elements excluded.
Blood samples obtained
after overnight fasting

Setting: not stated

Results

Significant differences
noted in serum iron
(p<0.05), zinc (p<0.001),
selenium (p<0.05) and
selenium/copper ratio
(p<0.001).

Comments Conclusions
Setum concentrations of
zinc, selenium, iron
signifcantly lower and the
selenium/copper ratio
significantly higher in the
leg ulcer group.

Prospective case series

50 patients with large
non-healing ulcers;
biochemical nuttitional
indices assayed (plasma
zince, albumin, folate,
iron, urea, electrolytes &
haemoglobin). Vitamin C
depletion assessed by
saturation testing and
wound swabs taken

Setting: hospital

17 patients had arterial
insufficiency, 25 patients
venous insufficiency and
8 patients had no
identifiable vascular
disorder

18/25 had vitamin C
deficiency; 3/25 zinc
deficiency; 2/25 folate
deficiency; 2/25 iron
deficiency; 10/25 protein
deficient

Nuttitional deficiency
may contribute to non-
healing in apparently
straightforward ulcers

Prospective case series

25 patients with 1 or more
venous ulcer from one of
4 hospitals or home
health agency; patients
exclude if receiving
steroids or beta blockers;
had autoimmune disease,
HIV, ABI<0.2 or
participating in another
wound study; patients
completed 3 days dietary
record, had nutritional
screen and bloods
obtained

Setting: hospital and
community agency

Diagnostic model for PAOD

Study

Stoffers et al 24

To assess diagnostic
values of single &
combined data from
history, physical
examination & medical
record, and to construct a
multivariate model for
clinical diagnosis of
PAOD by GPs

Netherlands

Design
Cross-section

2455 patients with range
of leg complaints drawn
from prevalence study;
signs/symptoms & data
from record compared
with blind independent
assessment of ABI;
bivariate analysis and
multiple logistic
regression built to 4
diagnostic models. ROC

4 participants had low
nutritional risk, 11

moderate risk and 10 high

risk. Mean biochemical
indicators were within
normal ranges, although
individual patients
exhibited deficiencies

Results

Best performing
diagnostic model
consisted of ten clinical
variables: gender OR 1.5;
Age 60-80 OR 2.2;
intermittent claudication
OR 3.5; palpation of skin
temperature OR 2.5;
palpation of both foot
pulses OR 16.4;
auscultation of femoral
artery OR 3.5; previous
diagnosis of IHD or

Additional research
required to explore this
area

Comments Conclusions
Traditional clinical
evaluation allows the
physician to exclude
PAOD with high degree
of certainty. The model
can be used as a
diagnostic checklist;
palpation of both pulses
(with abnormal pulses in
one foot) the key
procedure for establishing
clinical diagnosis of
PAOD.



curve calculated for each
model.

Setting: general practice

diabetes OR 1.7; history
of smoking OR 2.1;
elevated BP OR 1.5

Malignancy
Study Design Results Comments Conclusions

Baldursson et al 27

To obtain a precise
estimate of the magnitude
of risk of squamous cell
carcinoma complicating
venous ulcers

Sweden

Yang et al 28

To evaluate the frequency
of malignant ulcers in
patients presenting with
leg ulcers

Australia

Retrospective case series

Records of 10913 patients
with venous ulcers 1969-
1983 matched with those
of the Swedish Cancer
Registry 1959-1988 for
cases of patients with leg
ulcers and SCC. Identified
examined to discover
cases of SCC secondaty to
venous ulceration

Setting: hospital

93 patients registered as
having non-melanoma
skin cancer, 33 on lower
limb. 23 patients had SCC
in either an open venous
ulcer or the site of a
remitting/relapsing ulcer

RR of patients developing
SCC in venous ulcer
compared to that of the
normal population is 5.8
(95%CI 3.08-9.29). Mean
duration of ulcer before
diagnosis of SCC 25.4

years

Records of BCCs not
collected by Swedish
Cancer Registry

Only records of patients
hospitalised with venous
ulcer examined

Retrospective case series

Review of records
collected from 981
patients (2448 ulcers)
presenting to hospital leg
ulcer clinic over 7 years.
Biopsies obtained if
clinical features suggestive
of malignancy

Setting: hospital clinic

55 malignancies found in
48 ulcerated limbs (43
patients) giving a
frequency of 2.2/100 leg
ulcers. 75% of
malignancies BCCs, 25%
SCCs

Malignancy diagnosed in
37% of patients after
treatment for presumed
non-malignant ulcer
started

Pulse Palpation & Doppler Assessment of ABI

Study conducted in
tertiary hospital clinic

Comments

SCC is a complication of
venous ulceration,
although the absolute risk
of developing an SCC is
very small

Malignant skin changes
common in chronic leg
ulcers.

A biopsy should be taken
from all suspicious ulcers
or those that do not
respond to treatment

Conclusions

Callam et al 17

To ascertain how
frequently arterial
impairment could be
detected by simple non-
invasive means

UK

Breatley et al 20

To assess the accuracy
with which different
observers can detect

peripheral pulses

UK

Magee et al 19

Cross-section

All patients receiving
treatment for chronic leg
ulceration (limit set at
600) were examined and
interviewed by senior
surgical registrar

Setting: Lothian & Forth
Valley Health Board

REES

65% of those with low
Doppler pressutes had
palpable pulses, 5% of
those with normal
Doppler pressures had
impalpable pulses

21% had an ABPI of 0.9
or less and 10% had an
index of 0.7 or less

Comparative

4 patients with peripheral
vascular disease and one
asymptomatic

50 observers (medical)

Setting: unspecified

Over 10% of assessments
diagnosed PVD as
asymptomatic limbs and
pulses were reported in
over 10% of limbs where
pulses were absent

Vascular surgeons agreed
over the palpability of
48/50 pulses

Surgical trainees and non-
vascular surgeons failed to
detect 23% of palpable
popliteal pulses and 40%
of posterior tibial pulses

Small sample

Comparative

Claudicant group of 33

Overall agreement for
dorsalis pulse was 67%,
while overall level of

Small sample

Previous training of staff

Implications for staff
training and
recommending use of
objective criteria such as
Doppler measurements of
ABPI

Implications for staff
training: assessment of
peripheral pulses by
inexperienced observers is
unreliable. Pulse
assessments should be
used only in combination
with blood pressure
measurements or other
objective criteria

The poor results of the
trainees and the nurse in
palpating pulses in
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To investigate observer
vatiation in assessment of
pedal pulses by pulse
palpation and Doppler

auscultation

UK

Moffatt et al 18

To investigate the ability
of district nurses to detect
lower limb arterial disease
by palpation of ankle
pulses

UK

Stoffers et al 23

To evaluate the use of
Doppler measurement of
ABI as supplementary test
for diagnosing PAOD in
general practice

Netherlands

patients (66 limbs) and
control group of 5
patients (10 limbs)
examined during same
period by 4 observers
(consultant, registrar,
senior house officer and
vascular clinic nutse) with
no knowledge of patient’s
history

Setting: unspecified

agreement for posterior

pulse was 53%

The consultant performed

best at palpating pulses in
both DP and PT arteries
with pressure indices >
0.9. The consultant was
significantly better than
the nurse (p<<0.01)

In claudicant group,
indices measured by the 4
observers varied by more
than +/-0.15 in only 8
limbs (12%)

not mentioned

Small number of controls
relative to ‘test’ patients

Comparative

Ankle pulses of patients
(n=462 patients, 533
limbs) presenting with
ulcerated limbs palpated
and compared with ABPI
Sensitivity, specificity and
predictive value calculated
for each level of ABPI

Setting: ulcer clinics

Sensitivity for lack of
pulses as a predictor of
arterial disease (ABPI
<0.9) was 63% with a
specificity of 75% and a
positive predictive value

of 35%

Using only the absence of
palpable pulses would
lead to 37% of patients
with arterial disease being
treated inappropriately

Nil studies of
reproducibility of results

Study period not specified

Unsure whether blinded
interpretation of the
reference standard and
pedal pulse palpation

A priori sample size
calculation not indicated

Diagnostic cross-section

116 participants drawn
from a prevalence study
of PAOD. Potential
participants (162) selected
as representative
spectrum of disease likely
to present to GP; patients
with ABI<0.95 or leg
complaints (excluding
intermittent claudication)
with 1 pulse missing.

Practice assistants
recorded ABI GP clinics;
patients then assessed in
vascular lab. Assessors
blinded to results/history.

Setting: Primary care

Doppler: trained personnel

Study

Ray et al 26

To examine the accuracy
of ABPI measurements as
petformed by junior
medical staff

UK

Design
Comparative study
37 patients

2 different newly qualified
doctors who had
undertaken formal initial
40 minute training session
paired with one of the
same two vascular
technicians

Setting: unspecified

Frequency of Doppler ABI

Study

Simon et al 25

Design

Prospective case series

Results analysed by
determining ROC curves
for single measure of
ABI, and multiple
measure (each measure
separated by weeks) for a
subgroup. Optimum
cutoff thresholds and
clinical rule of thumb
determined

Single measure:
Sensitivity 43%
Specificity 98%
LR+ 22 LR-0.58

Multiple measure:
Sensitivity 83%
Specificity 91%
LR+ 9 LR-0.19

Results

The majority of the 76
ABPIs measured by
doctors without formal
Doppler training were
lower than those recorded
by the technician, with
neatly 30% of measures
differing from that of the
vascular technician by
0.15 or more

The differences in 46
ABPIs taken by doctors
with training and
technicians were
distributed more normally

Results

‘Significant reductions in

On 3 patients, ABI
measurements were
unable to be obtained;
patients excluded from
the analysis.

Comments

Unable to determine
comparability of skill mix
the doctors

Vasculat technicians used
as “gold standard” rather

than more objective
measure

Comments

Details on study lacking

claudicants with normal
ankle pressures suggest
that acquired skill is
needed

A careful history and
palpation of important
proximal pulses at
femoral and popliteal ,
supplemented by Doppler

studies is recommended

Palpation of pedal pulses
is a poor predictor of
arterial disease and must
be used in combination

with ABPI

Only when arterial disease
is excluded should
compression be applied

Doppler measurement of
ABI in general practice
environment is a valid
diagnostic tool; a single
measure of ABI<0.8, or a
mean measure separated
over time of 3 ABIs<0.9
makes PAOD highly
probable.

Conclusions

Junior doctors should not
perform ABPIs measures
until they have received
formal training

Measurements that reveal
a significant fall in ABPI

should be repeated by a
more experienced person

Conclusions
Makes important point
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To investigate the
progression of arterial
disease in a group of
patients with healed leg
ulcers

UK

— <

Follow up at least one

year”

55 patients (79 recently
ulcerated legs) with ABPI
>0.8

Setting: not specified

Wound Measurement

Study

Stacey et al 34

To compare the reliability
of measurement of
maximum perpendicular
diameter with area
obtained from digitisation
of photography of

wounds

Australia

Etris et al 36

To evaluate the
predictability & accuracy
of the photo and tracing
method for wound size
measurement

USA

Johnson & Miller 35
To compare the reliability
and validity of 4 methods

of measuring leg ulcers

Australia

Design
Correlation study

71 patients with
confirmed venous disease
and active ulcers (99
ulcers) drawn from
sample fort RCT. Ulcer
measured at initial visit by
recording maximum
perpendicular diameters
and photograph.
Photograph digitised and
area calculated using
computerised planimetry.
Both methods repeated
by two observers to assess
reproducibility

Setting: Outpatient clinic

ABPI over 12 months
were recorded in 23 out
of 79 limbs (29%)

Fall in ABPI to <0.8in 7
limbs, all of which
occurred over 3 month

period

Results

Close correlation between
2 methods (r = 0.951
p>0.01), but estimates
from perpendicular
measures consistently
overestimated those
obtained by photography
(regression coefficient
1.315).

When area calculated as
an ellipse rather than as a
rectangle, perpendicular
very closely approximated
those of photography
(regression coefficient
1.033)

e.g.: where, how, why
recruited (Risk of referral
bias); respresentitiveness
of sample or attrition
rates; unclear whether
length of time ulcers
healed taken into account;
diagnostic criteria not
clearly stated; appears to
have used only one
criteria to (ABPI) to
define arterial disease
(ABPI does not constitute
a diagnosis but is an
indicator of underlying
arterial disease); multiple
counting of individuals;
use of significant without
results; unclear whether
included adjustment for
important prognostic
factors

Comments

Inter-rater reliability not
reported

No details of applicability
to citcumferential ulcers

Correlation

65 patients (450
observations) from 9 sites
with an ulcer secondaty to
either venous
insufficiency or diabetes
mellitus 1-100 cm?
present for minimum of 4
weceks. Subjects drawn
from RCT Wound area of
both methods digitised

Setting: not reported

Correlation coefficient
between 2 methods was
0.97

Inter-site variability
accounted for only 5.4%
of total variability in
observations

Study method lacks detail

Alpha value of correlation
coefficient not reported

Intra-class correlation not
used

Correlation

82 patients had their
ulcers measured with
stereophotogrammetry as
the standard and
concutrrent validity of the
Kundin Wound Gauge,
Johnson Scale a semantic
healing scale at weekly
intervals until ulcer healed
ot a maximum of 7
intervals

Setting: Hospital and

Comparisons using digital
planimetry and the
Kundin Gauge supported
the use of these methods
for monitoring ulcer
healing in any setting
(£=0.99; r=0.98
respectively).

The Johnson scale and
semantic healing scale did
not show concurrent
validity when compared
with
stereophotogrammetry

that when patients present
without recurrence of
ulceration nurses may
apply compression
bandaging without
repeating ABPI

measurement

Conclusions

The product of maximal
perpendicular diameters
compares well with
planimetric area
computed using
ultrasound digitalisation
of a photograph.

The overestimate of
wound area by
perpendicular measures
reduced if area was
calculated using formula
for area of an ellipse ([W
xL]xm/4)

Both the photo and
tracing methods were
accurate and reproducible

Subjective methods
should not be considered
as suitable methods for
measuring healing.

Stereophotogrammetry,
digital planimetry and the
Kundin Wound Gauge
are suitable methods for
measuring healing,
although
stereophotogrammetry is
time-consuming and
requires specialist skills
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community nursing
settings

and had limited reliability.

B. TREATMENT OF PATIENTS WITH A LEG ULCER

Microbiolog
Study Design sults Comments Conclusions

Trengrove et al 39

To investigate the
bacterial profile of
patients with leg ulcers

Australia

Eriksson et al 37

To investigate the
influence of bacterial flora
on the healing of venous
ulcers

Sweden

138

Skene et a

To evaluate prognostic
factors in uncomplicated
venous leg ulcer healing

UK

Hannson et al 40

To search for correlations
between change of
venous ulcer size and
species and quantities of
micro-organisms present
as well as to observe

Case seties

52 patient s with venous
ot venous and arterial
disease participating in
clinical study

Setting: Hospital ulcer
clinic

The presence of any one
individual bacterial group
did not appear to inhibit
healing more than any
other.

Of 26 ulcers in which 4 or
more bacterial groups
were present, a
significantly greater
number failed to heal

No reporting of losses to
follow up

No adjustment for
prognostic factors

(aetiology, co-morbidity)

No definition of failure of
progression of healing

Not stated if each visit

(42% p<0.01). reviewed by same
observer
Randomised controlled Pure cultures of S.aureus Not specified how

trial
10 week follow up

53 outpatients with
venous leg ulcers. Trial in
2 periods: first period (2
weeks) ulcers treated with
dextranomer beads or
sterile saline; second
petiod (7 weeks) patients
assigned to 3 different
dressings

Bacteria sampled before
entry, at weeks 1 & 2, and
every second week

most common followed
by mixed cultures of
S.aureus and gram-
negative bactetia.
Percentage of patients
with >25 cfu/cm? ranged
from 60-78%.

No difference in
occurrence of bacteria
between any of the
treatment groups.

Patients tended to keep
initial flora throughout
study. Exchange of
species or introduction of

actiology determined.

No a prioti power
calculation

Small sample size

thereafter. new species were
uncommon.
Allocation: Not stated
Setting: Not specified
Randomised controlled 149/200 patients 4 months may be

trial

Assessment of a hospital
vascular unit with
community based
treatment

200 patients with clinical
and objective evidence of
uncomplicated venous leg
ulceration and initial ulcer
diameter of > 2cm

Allocation: not stated

Setting: Hospital vascular
unit and community

completed 4 month trial.
Patients who were
withdrawn or failed to
heal retained in analysis as
censored observations

Bacteria present at initial
assessment was entered
into proportional hazards
model as possible
covariate but did not
enter the final model

insufficient follow up

Study method described

elsewhereS: not stated in
paper how bacterial
growth was ascertained, if
outcome assessment was
blinded or if a priori
sample size calculation
used.

Cohort
Four month follow up
58 patients with venous

ulcers. Patients with
clinical signs of infection,

69 species isolated: S.
aureus in 88%,
Enterococcus faecalis in
74%, Eneterbacter
cloacae and Peptococcus
magnus in 29% and fungi
in 11% of samples. One
or more obligate

Small sample size

Patients treated with
variety of dressings under
compression bandage
(either zinc impregnated
or elastic bandage)

The number of types of
bacteria present

No relationship between
quantitative bacterial
findings and whether
ulcers were clean or
purulent. Even clean
ulcers contained large
numbers of S.aureus,
gram—negative or mixed
cultures. Healing found to
be independent of
bacteria present.

No reason to routinely
examine ulcers
bacteriologically as
bacteria don’t seem to
influence diagnosis,
treatment or Prognosis.

The presence of bacterial
contamination seems to
be of little relevance to
venous ulcer healing

Different aerobic and
anaerobic microbial
species can colonise a
venous leg ulcer and once
established, continue to
colonise

Ulcer flora is different
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consistency of microbial
findings during a period
of 4 months

Sweden

Antibiotics
Study

Alinovi et al 41

To determine whether the

inhibition of bacterial

growth by systemic

antibiotics is beneficial in

the management of
venous ulcers.

Italy

Exercise
Study

56
Leng et al

To determine the effects
of exercise for leg pain

Britain

ulcer size less than 2cm or
arterial disease excluded.
Whete more than one
ulcer, only largest sampled

Ulcers sampled at
monthly intervals or until
healed or ulcer too small
to be sampled from

Setting: Hospital
outpatient clinic

Design

Randomised controlled
trial

All patients with venous
ulcer referred
Dermatology Dept.
Patients excluded if ulcer
< 1month duration,
clinically infected,
negative bacteriologic
cultures, nonvenous ulcer,
diabetes, liver or kidney
disease, arterial
insufficiency (ABPI <
0.9).

51 patients entered; I1
received standardised
treatment (N=24), 12
received standardised
treatment + systemic
antibiotics for 10 days
(n=23). Ulcers swabbed at
entry and patients
followed up at 20 days

Allocation: sealed
envelope

Setting: Not stated

Design
Systematic review

Clear inclusion/exclusion
criteria; details of studies,
included and excluded
provided; extensive search
strategy sought published
and unpublished literature
in any language; data
extracted independently.

Inclusion criteria: RCT's
which evaluated effect of
any exercise programme
on patients with leg pain
due to atherosclerotic
disease.

anaerobes found in 41%
of samples.

Micro-organisms
associated with not more
than 1/5 of variability in
ulcer size. Colonising
flora constant over time
regardless of change in

£ 3
size

Subgroup analysis of 5
patients found no intra-
individual similarity
between skin and ulcer
flora.

REES

No significant difference
in negative cultures (I1=5,
12=8) ; bacterial culture
did not change in 13
patients (I1=6, 12=7) and
new organisms appeared
in 17 patients (I1=8,
12=9).

No significant difference
in percentage change in
ulcer size (57.2 vs 61.6%
p=0.56).

Complete healing in 12
cases (I1=7,12=5)

Results
9 RCTs identified

Treatment regimens
compared exercise with
placebo or usual care,
surgery, angioplasty,
antiplatelet therapy, and
pentoxifylline. All studies
used treadmill walking test
as one outcome.

Exercise therapy
significantly improved
maximal walking time,
compared to all therapies.
Exercise was more
effective than angioplasty,
antiplatelet therapy, and
did not differ for vascular
surgery (but mortality rate
was higher in surgery

Comments

Standard therapy
consisted of
mercurochrome 2%
applied to ulcer;
betamethasone 0.05%
applied to whole leg; zinc
oxide bandage applied
and elastic support
bandage applied with
gradually reducing
pressute.

Groups comparable at
baseline. Blinding not
discussed.

One patient withdrew
from 12 as unable to
tolerate compression
bandage.

A prioti sample size
calculation to detect a
25% difference in mean
ulcer size with beta of 0.2
at 0.05 alpha.

Comments

Numbers small (n=200)

and more abundant and
harbours more species
than that of surrounding
skin

There seems to be no
indication for routinely
performed culture in
absence of signs of
clinical infection in
venous leg ulcers

Conclusions

No statistically significant
difference was noted
between the two groups
in healing rates of ulcers
or changes in microbial
flora.

Conclusions

Exercise is of significant
benefit to patients with
leg pain. Thrice weekly
walking to near-maximal
pain provides best
improvement.
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group). Exercise in a small
trial was less effective
than pentoxifylline.

Cleansing, Debridement & Dressings

Study

Angeras et al 57

To find out if there are
any differences in
infection rates if acute
traumatic soft tissue
wounds were cleaned with
tap water instead of sterile
saline

Sweden

Tan et al 59

To analyse the influence
of carly aggressive surgical
intervention in diabetic
foot infections on the
final need for above-ankle
amputation

USA

Bradley et al 58

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

UK.

Design

Randomised controlled
trial

705 patients with acute
lacerations less than 6
hours old that could be
closed primarily with
sutures. Patients with
wounds that
communicated with the
abdominal or thoracic
cavities or a joint cavity
excluded.

Each wound irrigated,
debrided and covered
with hydrocollloid
dressing unless patient
hirsute

I1: Irrigation with tap
water

12: Irrigation with sterile
saline

Bacteria sampled from
taps in rooms in ED

Allocation: alternate
weeks

Setting: Hospital
Emergency Dept

REES

Results from 617 patients
available for analysis.
Infection significantly less
in tap water group than
sterile saline group (5.4%
vs 10.3% OR 0.5 95%CI
0.26-0.97))

Infected wounds larger
(>3cm p<0.05) and more
often located in lower
extremities (p<0.05)

There were no
microbiological
differences between the
two groups

No bacterial species
cultured from taps was
found in cultures taken
before the wounds were
closed

Comments

Sampling pseudo-

randomisation

44 patients lost to follow-
up in each arm; results
may be sensitive to loss

Assessor for infection
blinded to intervention

Unequal treatment —
hirsute patients had
wounds left open rather
than coveted by occlusive
dressing. No data on
distribution of hirsute
patients

Retrospective case series

112 patients (164 infected
limbs) admitted to
hospital for treatment of
infected diabetic ulcer.
Patients divided on basis
of treatment received; 1
year follow-up

Gp L: IV therapy but no
surgical intervention
within 3 days of
admission (n=87
infections)

Gp II: 1V therapy and
surgical intervention
within 3 days of
admission (n=76
infections)

Setting: Hospital
inpatients

Gp I had a lower rate of
deep infections (29.9% vs
64.9%) but rate of above-
ankle amputations
significantly higher in Gp
1 than Gp 11 (27.6% vs
13% p<0.01)

Frequency of above-ankle
amputations in patients
with deep infections
significantly greater in Gp
I than Gp 11 (92.3% vs
20% p<0.001)

Clinical findings not fully
or consistently
documented

Classification of depth of
infection based on post-
surgical or discharge code,
not admitting diagnosis

Systematic Review

Search used electronic
databases, hand searching
of journals, conference
proceedings and
bibliographies of retrieved
studies. Product
companies contacted for
details of unreported trials
and authors post 1985
contacted for details of
any economic evaluations.

35 RCT’s met inclusion
criteria; no trials evaluated
surgical debridement,
larval therapy of
debridement compared to
no debridement. Nine
trials compared
dextranomer
polysaccharide vs
traditional or control
treatment; 9 trials .
Compared cadexomer
iodine vs traditional or

Conclusions

No disadvantages in the
use of tap water for
irrigation compared with
sterile saline in the
treatment of acute soft
tissue wounds

Sterile saline should be
replaced by tap water for
the cleaning of acute
traumatic superficial soft
tissue wounds

Early aggressive surgical
approach against foot
infection in hospitalised
patients reduced need for
above-ankle amputation

There is insufficient
evidence to promote one
debriding agent over
another. Only one
comparison between 2
debriding agents
(hydrogel vs dextranomer
polysaccharide paste),
produced a significant
result in favour of
hydrogel.

33



Bradley et al 60

To summarise evidence
for the relative
effectiveness and cost
effectiveness of different
dressings and topical
agents on wound healing.

UK.

No language restrictions.

Expert panel determined
interventions used
primarily for debridement.
Following agents
identified dextranomer,
polysaccharide,
cadexomer iodine,
hydrogels, enzymatic
agents, zinc oxide tape,
surgery and larval therapy.

Studies selected by one
reviewer and checked by
one other: Inclusion
criteria: RCT evaluating
efficiency of debriding
agent; objective measure

of healing.

control treatment; 4 trials
compared hydrogels with
traditional or control
treatment; 5 trials
compared enzymatic
agents with traditional or
control treatments; 1 trial
compared zinc oxide tape
vs traditional treatment; 2
trials compared
cadexomer polysaccharide
with other debriding
agents; 4 trials compared
dextranomer
polysaccharide with other
debriding agents; 1 trial
compared hydrogel with
hydrogel; 1 trial compared
enzymatic agent with
enzymatic agent

Systematic Review

Search used electronic
databases and the
Cochrane Wound Groups
CENTRAL register.
Manufacturers,
researchers, health
workers involved in
wound care and
organisations contacted
for details of additional
trials. Citations examined
for further references.

Inclusion critetia: RCT's
or controlled trials which
assessed effectiveness of
dressing or topical agent
in treatment of pressure
sores, leg ulcers, sinuses
and surgical wounds,
healing by secondary
intention, objective
measure of healing.

Compression Bandaging

Study

Cullum etal

To assess the relative
effectiveness and cost-
effectiveness of
compression bandaging
and compression
stockings in the treatment
of venous leg ulcers

UK

Ghauri et al 02

To assess a management
protocol for mixed
arterial/venous leg ulcers

Design
Systematic Review

Clear inclusion/exclusion
criteria; details of studies,
included and excluded
provided; extensive search
strategy sought published
and unpublished literature
in any language; data
extracted independently

Inclusion critetia:
randomised controlled
trials which evaluated
compression therapy,
bandaging or stockings as
a treatment for venous leg
ulcers

Dressings in venous
ulceration : 9 trials
compared hydrocolloids
with traditional dressings;
2 trials compared semi-
permeable films with
traditional dressings; 2
trials compared foam
dressings and traditional
or control therapies; 2
trials compared different
hydrocolloids; 2 trials
compared hydrocolloids
and polyurethane foams.

Results
21 RCTs identified

Treatment regimens
compared compression vs
no compression, elastic
multilayer with inelastic
multilayer compression,
elastic multilayer high
compression vs inelastic
compression, multilayer
high compression with
single layer, comparison
between alternative
multilayer systems, and
compression stockings vs
compression bandages
Healing was significantly
better with compression
compared to no
compression.

Comments

The quality of RCT's
generally poor; numbers
small, follow up short,
recurrence rarely
considered and multiple
ulcers on one leg
sometimes regarded as
independent

One author of the review
also an author of an
included trial (declared)

Cohort:  Group 1

(ABPI > 0.85)
Group 11

(ABPI 0.5-0.85)
Group 11T

Group I: 70% healed at
36 weeks

Group 1I: 64% healed at
36 weeks

Group III: 23% healed at

High compression
achieved with 4 layer
bandage; modified
compression achieved
with 4 layer bandage, but

Evidence for effectiveness
of dressings in healing
venous ulcers is lacking.
Meta-analysis of
hydrocolloids compared
with traditional dressings
found no difference in
proportions of healed
ulcers

Conclu

ns

High compression is
more effective than low
compression, but should
only be used in the
absence of significant
arterial disease

It is not clear which of the
high compression systems
(3 layer, 4 layer, short
stretch, Unna’s boot) is
the most cost-effective

Supervised modified
compression bandaging in
ulcerated limbs with
mixed venous and
moderate arterial disease
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in a community service

UK

(ABPI < 0.5)
2 year follow up

242 patients (267 affected
limbs). 202 patients in
Group 1, 30 patients in
Group 11, 13 in Group
1.

Allocation: consecutive
patients meeting inclusion
criteria

Setting: 5 community
based clinics

36 weeks

Patients in Groups 11 and
III who failed to heal
proceeded to arterial
investigation +/- surgery
(venous and/or arterial
reconstruction)

No patient in Group 11
suffered significant
adverse effects from
modified compression

Compression Bandaging: Training of Staff

Study

Nelson et al 04

To examine the effect of a
bandage tension indicator
and pressure monitor on
bandaging skill

To examine to what
extent improvements in
bandaging technique are

sustained

UK

Laser

Design

18 nurses who had
attended leg ulcer study
days (mix of district and
hospital) applied bandage
to volunteers using
normal technique and
then used a marked
bandage to indicate
recommended extension.
Feedback given on actual
pressures and continuous
feedback given from
monitor while each nurse
practised bandaging

Follow up: 2 weeks

Setting: not reported

REES

Difference in bandage
proficiency score between
the baseline and post-
training readings was
p<0.01 and maintained
after 2 weeks p<0.01

Results

applied at 25% stretch
rather than 50% stretch
under high compression
(30mmHg at the ankle
rather than 40mmHg)

Patients on modified
compression carefully
monitored. Failure to
show improvement after
3/12 or any adverse
effects required referral to
vascular surgeon

No significant difference
in age, sex ratios, prior
duration of ulcer, or ulcer
diameter between 3
groups

Patients with diabetes,
rheumatoid arthritis,
malignancy or who failed

to attend clinics were
excluded

Comments

11/18 returned for repeat
testing

Small sample size (though
non-parametric tests used)

Self selected group
Single layer bandage used

Follow up period short

Comments

is safe and effective, and
may be used to select a
subgroup of limbs which
require further arterial
intervention

The use of such defined
protocols in nurse led
clinics can offer a safe
approach to ulcer
management in the
community

Conclusions

Improvements effected by
training sustained for 2
weeks

Tension guides are not
sufficient to produce an
acceptable bandage
pressure profile; bandage
position and overlap are
also important

Training consisting of
feedback from a pressure
monitor and advice from
an experienced bandager
are important factors in
improving sub-bandage
pressure profile

Conclusions

Flemming & Cullum 66

To assess the
effectiveness of low level
laser therapy in the
treatment of venous leg
ulcers

UK

Systematic review

Clear inclusion/exclusion
criteria; details of studies
(included & excluded)
provided; search sought
published & unpublished
literature in any language
using electronic databases
& handsearching.

Inclusion criteria: RCT's
comparing laser with
sham, no laser or non-
coherent light in
treatment of venous
ulcers

4 studies met inclusion
criteria: 2 comparing laser
to sham, 1 laser to no
laser and 1 laser &
infrared light to non-
coherent unpolarised red
light.

Laser to sham: OR 1.44
(95%CI 0.55-3.76)
Laser to no laser: non-
significant decrease in
ulcer size

Laser & infrared light to
non-coherent red light:
OR 6.28 (95% CI 1.52-
25.97)

Trials methodologically
poor with very small
sample sizes

Insufficient evidence to
give clear direction to
practice. Only suggestion
of benefit in one small
RCT where combination
of laser & infrared light
led to improvement in
healing rates.
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C. MANAGEMENT OF SLOW-TO-HEAL ULCERS

Pentoxifylline
Stud

Jull, Waters & Arroll 67

Design
Systematic Review

RCT's comparing
pentoxifylline and
compression, or
pentoxifylline alone with
placebo or other therapy
in the treatment of
venous ulcers. Search
used CENTRAL registers
of Cochrane Wound
Group and Cochrane
Peripheral Vascular
Diseases Group which
incorporate extensive
electronic searching of
databases and hand
searching of journals and
conference proceedings.
Drug manufacturer also
contacted for details of
ongoing or unpublished
trials. No language

restriction placed on trials.

Dermatitis & Contact Sensitivity

Study

Zaki et al 48

To determine contact
sensitivities in patients
with chronic leg
ulceration

UK

Wilson et al 47

To review patch test
results in a leg ulcer clinic

UK

Design
Case series

85 patients with leg > 5
years duration or eczema
as complication of
ulceration. Patients patch
tested with European
series and a leg ulcer
series applied to patient’s
back.

Setting: Not stated

Results

9 trials involving 572
participants identified.

5 trials compared
pentoxifylline and
compression with placebo
and compression (447
participants).

3 trials compared
pentoxifylline and placebo
(102 participants).

1 trial compared
pentoxifylline and
compression with
defibrotide and
compression (23
participants).

Pentoxifylline vs placebo
(all trials) RR 1.41 (95%
CI 1.19-1.66)
Pentoxifylline and
compression vs placebo
and compression RR 1.30
(95% CI 1.10-1.54).
Pentoxifylline and
compression vs
defibrotide and
compression RR 1.12
(95% CI 0.81-1.55).
Greater number of
adverse effects in
pentoxifylline group, (RR
1.25, 95% CI 0.87-1.80).
43% of adverse affects
were gastro-intestinal.
25% of reported
withdrawals were for
adverse affects.

REES

81% patients reacted to
one or more substances
with mean number of
reactions 4.4 per patient.

High proportion of
patients sensitive to
topical antibiotics
particularly neomycin
(21%), framycetin (20%)
and bacitracin (22%).

Comments

Number needed to treat 7
(95%CI 4-17) in the 3
similar trials using
compression as standard.

Comments

Prospective case series

Retrospective review of
81 patients with leg ulcers
tested with standard
European battery,
preservative battery and
medicaments battery.
Tests assessed at 48 & 96
hours.

Setting: Hospital clinic

54 patients (67%) had 1
or more positive tests. 48
had multiple reactions.
23/27 patients with leg

eczema had positive tests.

Major allergens were
lanolin (29.6%), topical
antibiotics (24.7%) and
cetyl alcohol (16%).

Conclusions

Pentoxifylline appears an
effective adjunct to
compression bandaging.
Majority of adverse
effects likely to be
tolerated by patients.

May be clinically useful to
trial treatment with
patients not responding to
compression alone, or
those not toleratiing
compression.

Conclusions

Bacitracin, previously
reported as a weak
sensitizer, may carry
significant risk of contact
sensitisation with chronic
usage.

Practitioners should bear
in mind the possibility of
contact dermatitis in their
patients and avoid
preparations containing
lanolin and topical
antibiotics.
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146

Paramsothy et a

To study the prevalence
of late positive reactions
and evaluate the concept
of systemic ampliative
allergy

UK

Skin Grafting
Study

Wood & Davies 8
To evaluate outcomes for
patients with leg ulcers

receiving split skin grafts

UK

Oien etal 70

To evaluate pinch grafting
of chronic leg ulcers for

patients in primary care

Sweden

Christiansen etal /1

To determine healing
rates and remission times
in leg ulcers of different

aetiologies

Sweden

Ahnlide & Biellerup ¢
To analyse results of 145
pinch graft

transplantations

Sweden

Prospective case series

100 patients with leg
ulcers patch-tested with
1982 European standard
battery. Tests assessed at
48 hours and daily for up

to seven days

Setting: Hospital
inpatients

Design
Retrospective case series

Review of 26 patients
with 28 leg ulcers of
varying aetiology who
received split skin grafts
over 3 years

Setting: Hospital

Positive patch test in 55%
of patients; 39/47 patients
with leg eczema had
positive tests compared to
16/53 patients without

eczema.

The number of positive
results increased with the
duration of the ulcer
(Spearman rank
correlation coefficient

r=0.41 p<0.001)

Wool alcohol principal
allergen. No association
between medicament and
metal sensitivities

REES

Actiology defined as
venous (10), theumatoid
(0), arterial (3), diabetes
(2) and trauma (7)

6/10 venous ulcers did
not heal compared to 1/6
rheumatoid ulcer, 2/3
arterial ulcers, 1/2
diabetic ulcers and 1/7
traumatic ulcers

Comments

Retrospective case series

Review of 45 patients
with 55 leg ulcers of
varying aetiology resistant
to conservative treatment.
Patients received graft
either at home or in GP
practice and required to
rest at home post-
operatively. Patients not
immobilised

Setting: Community

Aetiology reported for
each ulcer: 31/55 venous,
4/55 venous/arterial,
9/55 neuropathic, 7/55
vasculitic and 4/55
arterial

Total of 22/55 ulcers
healed at 12 weeks: 14/31
venous, 2/4
venous/arterial, 4/9
neuropathic, 1/7
vasculitic and Y4 arterial
ulcers

Retrospective case series

Review of 146 patients
with 412 leg ulcers treated
with pinch graft; 62
patients were treated
more than once (up to 6
times)

Setting: Hospital

Ulcer actiology (patients;
ulcers): venous 65; 207,
arteriosclerotic (ABI<0.7)
14; 39, , vasculitic 19; 43,
mixed ulcer 36; 108, other
12; 15

Total healing 22% at 8
weeks and 38% at 6
months. Six month results
by aetiology are venous
38%, arteriosclerotic 33%,
vasculitic 56%, mixed
33%, other 20%.

Retrospective case series

Review of 145 patients
with leg ulcers.
Transplantation by 5
physicians; patients
hospitalised, ulcer bed
treated to obtain fresh
granulation tissue, grafts

Aectiology determined in
139/145 patients: 44
venous, 44 mixed
arterial/venous, 3 arterial,
11 venous & atrophie
blanche, 7 rheumatoid, 26
other.

Healing rates at 3 months:

Occurrence of multiple
sensitivity was
significantly greater than
predicted prevalence of
individual sensitivities.
The absence of
association between
medicament and metal
sensitivities, and the linear
rather than exponential
nature of the relationship
between ulcer duration
and multiple sensitivities
does not support the
theory of systemic
ampliative allergy.

Conclusions

Split skin grafting unlikely
to achieve lasting healing
in patients with venous or
arterial impairment

Pinch grafting is useful
for ulcers caused by
venous insufficiency, but
little effect in patients
with arterial or vasculitic
ulcers

Pinch grafting is an
effective complement to
conservative therapy

Pinch grafting is
recommended as first-line
transplantation method
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taken from thigh & placed
1-2mm apart on ulcer.
Patient restricted to
bedrest post-op.

Setting: Hospital

venous 22%, mixed
arterial/venous 42%,
arterial 50%, venous &
atrophie blanche 45%,
rheumatoid 57%

Hyperbaric Oxygen
Study Design Results Comments Conclusions

Hammarlund &
74
Sunberg
To evaluate the effect of
hyperbaric oxygen on

chronic leg ulcers

Sweden

Double blind stratified
RCT

16 patients with leg ulcers
of more than I years
duration, stratified into
groups age <50 and 50-
75. Patients with diabetes,
collagen disease, large
vessel disease or smokers
excluded. Patients treated
with oxygen or air in
hyperbaric chamber for
90 minutes 5 days/week
for 6 weeks.

Allocation: sealed
envelope

Setting: Hospital
outpatient clinic

11 (Air): Ulcers 97.3% of
baseline average

12 (Oxygen): Ulcers
64.3% of baseline average

Mean wound reduction
33% (95%CI 18-48%) in
treatment group (I2) at 6
weeks.

2 ulcers completely healed
at 18 weeks in 12, none in
11; loss to follow-up
11=3,12=2.

D. PREVENTION OF ULCER RECURRENCE

Surgery

Results

A prioti power calculation

Complete healing results
sensitive to loss

Participants continued
usual treatment (including
compression), but no data
on comparability of
treatments between

groups

Comments

Hyperbaric oxygen may
be used as an adjunct to
traditional therapy in non-
atherosclerotic, non-
diabetic chronic leg ulcers.

Conclusions

Stacey et al 76

To determine whether
ligation of incompetent
communicating veins and
ablation of saphenous
veins and tributaries
combined with
compression stockings
improved the efficiency of
the calf pump compared
to compression stockings
alone

UK
Burnand et al 80

To review results of
performing vein ligation

over 5 years

UK

30 patients with 41
previously ulcerated legs
received surgery and
compression hosiery (I1)
or hosiery alone (12).
Aetiology confirmed by
phlebography. Follow up
for 1 year.

Allocation: Not stated

Setting: Clinic

11: 1/20 limbs had
recurrence (5%)
12: 5/21 limbs had
recurrence (24%)

Comparability of groups
at baseline not reported.
Randomisation strategy
not reported. Study
primarily physiological.

Retrospective case series

Review of 41 patients
who had ligation &
stripping of saphenous
veins and ligation of
incompetent perforator
veins. Hach received
phlebography prior to
procedure

Setting: Hospital

Compression Hosiery

Study

Harper et al 82

Design

RCT

Ulcers recurred in 55% of
patients; 23/24 patients
with recurrence had
extensive deep vein
damage; only 1/17
patients with normal deep
veins had recurrence
within 5 years

Results

Rate of recurrence

Comments

Allocation concealment
not stated,

Findings suggest surgery
and compression hosiery
improves calf pump
function.

Local surgery to
perforating veins in post-
phlebitic limbs is
ineffective.

Conclusions

Higher compression
hosiery (Class 3) more
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To investigate recurrence
rate and compliance
associated with two
strengths of compression
hosiery

Scotland

300 patients, 150 in each
arm, fitted with either
class 2 or class 3 hosiery,
given education on how
to put hosiery on and
importance of
compliance. Followed up
every 4 months for 5
years

Allocation: not stated

Setting: community

Class 2: 32%
Class 3: 21%

Recurrence significantly
associated with non-
compliance

Class 2 stockings better
tolerated than class 3

Numbers of dropouts not
specified, but intention to
treat analysis

Significance of correlation
between compliance and
recurrence not reported

effective than lower
compression stockings at
preventing recurrence

Non-compliance
predisposed recurrence
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10 INDEX

ABI. See Ankle brachial index
Ankle brachial index, 11
values, 11
Antibiotics, 15, 32
topical, 15
Arterial insufficiency
diagnosis, 11
Doppler ultrasound, 11
pulse palpation, 11
Arterial ulcers
signs, 12
Compression bandaging, 34
mixed ulcers, 18
training, 18
types, 18
venous leg ulcers, 17
Compression stockings, 23, 39
Contact dermatitis, 20
sensitisers, 21
Contact sensitivity, 20
Diabetes, 13
Debridement, 16, 17, 33
Dermatitis. See Contact dermatitis
Doppler ultrasound, 12, 28, 29
frequency, 13, 29
training, 13
Dressings. See Wound dressings
Evidence tables, 27
Exercise, 15
Guideline. See Seed guidelines
algorithm, 6
development, 25
development team, 3
grading system, 4
Hyperbaric oxygen, 21, 38
Infection, 31
swabbing, 15
Intermittent claudication, 15
Laser therapy, 19, 38
Leg ulcer
aetiology, 10
Leg ulcers
cleansing, 106, 33
colonisation, 15
cost, 3

debridement, 16, 17, 33
dermatitis, 20
malignant, 13
measurement, 14
nutrition. See Nutrition
pain. See Pain
prevalence, 3
recurrence, 23
smoking. See Smoking
Malignancy, 28. See Leg ulcers
Measurement, 14
Mixed ulcers, 18
Nutrition, 14, 27
Oxpentifylline. See Pentoxifylline
Pain, 15
PAOD. See Peripheral Arterial Obstructive
Disease
Patient education, 24
Pentoxifylline, 20, 35
Peripheral Arterial Obstructive Disease, 11,
27
Pinch skin grafting. See Skin grafting
Pulse palpation, 28. See Arterial insufficiency
Recurrence, 23, 39
compression stockings, 23
Rheumatoid arthritis, 13
Seed Guidelines, 25
Sensiters, 21
Sensitisers, 36
Sensitising agents
antibiotics, 15
Skin grafting, 21, 37
Smoking, 14
Split skin grafting. See Skin grafting
Sterile saline, 16
Surgery, 23, 39
Tap water, 16
Trental. See Pentoxifylline
Venous leg ulcers
risk factors, 10
signs, 10
surgery, 23
Wound dressings, 17, 33
dressing technique, 16
Wound measurement, 30
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