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Despite the publication of evidence-based articles
and guidelines, patients with leg ulcers of venous
origin continue to receive variable quality of care,
especially in primary care settings.1 This translates
into delayed healing and impairs the lives of too
many patients.
To address these inequalities in practice and
improve patient outcomes, leading European wound
management experts have collaborated to develop
a reference resource on leg ulcer care. After listening
to primary care health professionals, they identified
three key areas where guidance was most needed:

To give health professionals the confidence that they
are making the best clinical decisions for their patients,
the 3D Leg Ulcer Reference guide is based on:
• Evidence-based recommendations
• Easy-to-implement recommendations supported
by practical advice and guidance tools
• Consensus agreement by a multidisciplinary panel
of European wound experts:
— Matthias Augustin, Prof. Dr. med., Director,
Institute for Health Services Research in
Dermatology and Nursing (IVDP), University
Medical Centre Hamburg, Germany

• Accurate and timely person-centred diagnosis
• Evidence-based treatment decisions

— Elena Conde, MD, PhD, Dermatologist, Hospital
Universitario Infanta Leonor, Madrid, Spain

• Inclusive dialogue with the patient and other health
professionals.

— Caroline Dowsett, Ph D, Clinical Nurse Specialist
Tissue Viability NHS and Independent Nurse
Consultant Wound Care, London, England

These three essential dimensions of care were
encompassed in a simple and memorable concept:
the 3D Framework (Figure 1), which outlines how to
assess and manage patients with leg ulcers. This 3D
Leg Ulcer Reference Guide has been developed to
address clinical challenges in these three areas of
leg ulcer care.

— Georgina Gethin, PhD. Head of the School of
Nursing and Midwifery, National University of
Ireland, Galway
— Sylvie Meaume, MD. Dermatologist, Head of
Clinical Gerontology Department, Wound Care
Unit, Hospital Rothschild APHP, University of
Paris, UPMC, France

Figure 1. The 3D Framework

— Jeanette Milne, Clinical Lead, Tissue Viability,
Northumbria Healthcare NHS Foundation Trust,
England

Person-centred
diagnosis

The 3
dimensions
of care

— Karl-Christian Münter, MD, PhD,
General Practitioner and Phlebologist,
Gemeinschaftspraxis Bramfeld (Academic
Practice University of Hamburg), Hamburg,
Germany

Evidence-based
treatment
decisions

— Hugo Partsch, MD. Emeritus professor Medical
University of Vienna, Austria
— Marco Romanelli, Professor and Chairman,
Department of Dermatology, University of Pisa,
Italy. President of the World Union of Wound
Healing Societies (WUWHS).

Inclusive
dialogue
Reference
1.

3D: A Framework to Improve Care for Patients with Leg Ulcers

Guest JF. Ayoub N, McIIwraith T et al. Health economic burden that
wounds impose on the National health Service in the UK. BMJ Open.
2015; 5:e009283. https://doi.org/10.1136/bmjopen-2015-009283
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Foreword
Dr Caroline Dowsett

Clinical Nurse Specialist, Tissue Viability;
Clinical Lead, Leg Ulcer Service, East London
NHS Foundation Trust; Independent Nurse
Consultant, Tissue Viability, London, UK

Patients who develop leg ulcers face considerable
suffering and a reduced quality of life. These wounds are
challenging to treat and costly to our health economies.
Despite availability of evidence-based recommendations
for practice, many patients with leg ulcers are still not
receiving the correct treatment, resulting in protracted
healing times, an increased risk of complications and
higher treatment costs.1,2

Professor Marco Romanelli

Professor and Chairman, Department of
Dermatology, University of Pisa, Italy. President
of the World Union of Wound Healing Societies
(WUWHS)

This reference document has been developed to support
best practice recommendations on the assessment and
management of patients with leg ulcers. It is based on
a 3D Framework developed by a group of European
experts and focuses on:
• Person-centred diagnosis
• Evidence-based treatment decisions
• Comprehensive patient dialogue.
Aimed at generalist health professionals, the 3D
Framework approach has been developed to support
a change in leg ulcer management. The document
highlights the principles of evidence-based care and
provides clear, unambiguous, practical guidance and
tools that should empower health professionals to reduce
healing times and enhance patients’ quality of life.
We hope you will find this document useful for your
practice. Collectively, we can make a difference to
patients with leg ulcers by ensuring that they receive a
person-centred diagnosis, evidence-based treatment and
inclusive dialogue, making their overall experience
of care a positive one.
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INTRODUCTION

Empowering
clinicians to
implement
person-centred
and evidencebased care
The 3D Framework describes how personcentred diagnosis, Evidence-based treatment
decisions and inclusive dialogue with patients,
their relatives and other health professionals
can empower health professionals to improve
outcomes for patients with venous and mixedaetiology leg ulcers.
It aims to achieve this by translating research findings from
robust studies and evidence-based clinical guidelines into
simple recommendations and tools that reflect the clinical
challenges patients and health professionals often encounter
on a daily basis.
For the purposes of this document, a venous leg ulcer (VLU)
is defined as an open skin lesion of the leg or foot that occurs
in an area affected by venous hypertension,1 whereas a
mixed-aetiology leg ulcer is primarily due to chronic venous
insufficiency and coexisting arterial insufficiency.2

3D: A Framework to Improve Care for Patients with Leg Ulcers
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Why do we need evidence-based care for
venous and mixed-aetiology leg ulcer patients?
1% of all
adults in western countries3-5

VLU patient care is often suboptimal
and does not comply with
evidence-based clinical guidelines,
resulting in delayed diagnosis and
treatment6-8

As the ageing population rises, the
incidence of VLUs is also likely
to increase

Average VLU healing times reach
210 and 280 days in Germany
and France, respectively9

Non-healing VLUs increase
health professionals' workload
and incur high costs of care, resulting
in a big financial burden for
healthcare providers3,6,9,10
The cost of caring for patients with
The physical, psychological and
social implications of leg ulceration
are devastating for patients and
their families11,12

estimated as between €600–€900
million and €2.5 billion across
Western Europe and the US.16 Average
annual total costs of managing a VLU
can reach around €9000.13 In the UK,
the mean annual cost of treating
hard-to-heal VLUs is estimated
as £13,500.16

Evidence-based decision-making helps to reduce variations in care. Implementation of
evidence-based best practice can improve healing times, reduce health professionals’
workload and produce cost savings. Faster healing times are also likely to motivate
patients to adhere to treatment, potentially improving their quality of life.14,15

Journal of Wound Care Vol 29 Issue 11 November 2020

S8

What difference can the 3D Leg Ulcer Reference
Guide make to patients and health professionals?
This 3D Leg Ulcer Reference Guide is intended for use
by health professionals in the primary care setting who
want to improve patient outcomes by implementing
evidence-based practice. This guide gives them access
to evidence-based recommendations in a user-friendly
and accessible format, with practical advice to support
implementation. It is primarily targeted at generalist
nurses, but can also be used by specialists for
teaching purposes.
When treating patients with leg ulcers, health
professionals are confronted with three key challenges:
• Making a correct diagnosis, as wounds are
often complex

This guide aims to support health professionals with
these clinical challenges. It emphasises the vital role of
holistic assessment and patient dialogue in diagnosis,
and demonstrates how to ensure that an evidencebased treatment strategy is selected from the start.
It also explains how to engage with patients, involve
them in clinical decision-making and thus encourage
concordance. The need for open and inclusive dialogue
with patients is a central theme running through the 3D
Framework, as it facilitates a comprehensive assessment
and enables health professionals and patients to work
together to develop and achieve mutually agreed
treatment goals.

• Selecting a safe and effective treatment at the
outset, from the huge range of options available
• Promoting patient concordance and thus adherence
with treatment , and empowering patients to explore
the possibility of self or shared care.
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CHAPTER 1

Person-centred
diagnosis
Identifying the cause of the ulceration
is essential to enable early intervention
with the right care for each patient. This
requires a holistic assessment of the
patient, not just the wound.
Early and accurate diagnosis of patients presenting
with a leg ulcer is essential to prevent unnecessary
delays in care and the development of complications
that may hinder the healing process. Early
intervention reduces the burden on both the patient
and the healthcare system and is associated with
increased healing rates, more ulcer-free days and
enhanced patient quality of life.1
This chapter provides practical guidance on how to
conduct a person-centred assessment to determine
the cause of the wound, identify individual patient
needs and inform treatment choice (Box 1). It is
based on evidence included in leg ulcer guidelines
(see list on page S24)
Box 1. Objectives of person-centred diagnosis

• To determine the cause of the wound: leg ulcers
are a symptom of an underlying vascular disease
• To identify potential barriers to healing
• To establish the patient’s expectations and goals
of treatment
• To explore the possibility of self or shared care
• To gather information with which to prioritise
treatment objectives and identify patient
management options
• To decide whether there is a need to get
specialist advice or refer the patient
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The 3D Leg Ulcer Strategy (Figure 2, page S9) can be
used to guide the assessment of patients who have
presented with a wound on the lower limb. Its section
on Person-centred Diagnosis outlines the key elements
of the leg ulcer patient assessment and summarises the
most common characteristics of the different types of
leg ulcer. The 3D Leg Ulcer Strategy can therefore help
health professionals to answer the question: what is the
wound aetiology?
Assessment should only be performed by trained health
professionals who are deemed competent to do so;
if in doubt, refer the patient to a specialist. Chapter 2
provides guidance on referral.
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What are the common
causes of leg ulceration?

Figure 5. Calf muscle pump

Valves prevent
backflow

The three most common causes of leg ulceration are
linked to disorders of the circulation.
The vast majority (~70%) of lower-extremity ulcers
are caused by chronic venous insufficiency (CVI),
followed by arterial disease (~20%) or a combination
of venous and arterial disease (15–21%).2,3 Other less
frequent causes, such as malignancy, are discussed
later in this chapter.

Blood flow caused by
muscle contraction

Valve
open

Calf muscle
acts as pump
for deep leg
veins

Valve
closed
Calf muscle
relaxed

Calf muscle
contracted

A summary of the causes of chronic venous
insufficiency and arterial disease is given below.

Venous disease
Venous disease can result in CVI. The normal venous
system consists of deep veins, perforators and
superficial veins that transport deoxygenated venous
blood back to the heart (Figure 4).
Figure 4. The normal venous system in the lower limb
The normal venous system of the legs
Deep system (dark blue)
Superficial system (light blue)

Sapheno-femoral
junction

Femoral vein
(deep system)

Superior
pigastric
vein

Great
saphenous
vein
(superficial
system)

Perforating vein

Perforating vein

Deep
vein

Femoral vein
(deep system)

Small
saphenous vein
(superficial
system)

Superficial
vein
Skin

Chronic venous insufficiency most commonly occurs
as a result of damage to the valves in leg veins
caused by venous thrombosis. If the valves inside the
veins do not close properly, venous blood flows back
down the veins, increasing blood pressure in the ankle
area (Figure 6). This is called venous incompetence,
as it restricts the normal venous return to the heart.
Factors that can impair normal venous return and
cause venous hypertension and CVI are listed
in Table 1.
Over time, the sustained pressure in the veins
increases permeability of the capillaries, allowing
fluid, proteins and blood cells to leak into the
surrounding tissues. This can produce oedema and
visible skin changes. Characteristic skin changes
associated with venous disease are described on
page S19.
Venous hypertension also interferes with oxygenation
of the skin and wound bed, making it more
susceptible to ulceration.
These mechanisms are described in Figure 6.

Perforating veins connect
the deep system with the
superficial system

This upward flow of blood against gravity occurs as
a result of muscle movement in the legs. As the leg
muscles contract, they squeeze blood out of the calf
veins and force it upwards towards the heart. Valves
in the veins control the direction of blood flow: when
functioning normally, the valves open to allow the
blood to flow back to the heart and close to prevent
blood ‘reflux’ down the leg when the muscle is
relaxed (Figure 5).
3D: A Framework to Improve Care for Patients with Leg Ulcers

Illustration credits: Annamaria Dutto
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Figure 6. Damaged venous system with incompetent
valves and leakage into tissues

Table 1. Risk factors of venous and arterial disease2,23
Venous disease: risk factors

Back flow of blood
from a deep vein
into a superficial
vein due to
damaged valves
in the perforating
vein

Deep
vein

Leakage of cells and
fluid into the tissues
Venule

Calf muscle pump failure:
• Immobility (any cause)
• Muscle weakness/paralysis
• Fixed ankle, knee or hip joints

Tissue cells

Venous valve damage:
• Congenital absence
• Deep venous thrombosis
• Lower limb fracture

Tissue fluid

Lymphatic
vessel

Congestion of central venous circulation:
• Obesity
• Multiple pregnancies

Arterial disease
The arterial circulation transports oxygenated blood
to the tissues to maintain the health of tissues and
cells. Arteries can become obstructed or narrowed
due to atherosclerosis (formation of plaque on the
artery lining), which affects the volume and velocity
of blood flow and causes localised ischaemia. If the
blood supply is not restored, hypoxia will occur,
resulting in tissue death.
Risk factors for venous and arterial disease are listed
in Table 1.

Venous hypertension:
• Cardiac failure
• Renal diseases
• Lymphatic disease
• Obstruction (from tumour or trauma)

Arterial disease: risk factors
• Obesity
• Lack of exercise
• Smoking
• High blood pressure
• High cholesterol
• Diabetes
• Coronary heart disease and stroke
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Mixed venous and
arterial disease

Some leg ulcers are caused by a combination of venous and arterial
disease. These are more difficult to manage. These patients should
be referred to specialists for assessment and appropriate and safe
management (for more information on management options for patients
with mixed-aetiology leg ulcers, see pages S10 and S28).3
Characteristics of different leg ulcer aetiologies are presented in Table 2.

Table 2. Characteristics of different leg ulcer aetiologies

• Chronic venous insufficiency (CVI)

• Hypertension

• Varicose veins/deep venous
thrombosis (DVT)

• Ischaemia

• Post-thrombotic syndrome (PTS)

• Transient ischaemic attack (TIA)

• Trauma to lower limb
• Surgery to lower limb
Ulcer characteristics

Credit: Hugo Partsch

Aetiology
Past medical history

Arterial ulcer

Credit: Marie Todd

Venous ulcer

• Heart disease
• Rheumatoid arthritis (RA)
• Cerebrovascular accident (CVA)

• Large shallow wound with irregular
margins

• Small deep wound with ‘punched-out’
margins

• Fibrinous tissue that is adhering to the
wound bed

• Thick slough or necrotic tissue that is
adhering to the wound bed

• High exudate volume

• Low exudate volume

Typical ulcer location

• Malleolus and gaiter area

• Feet and toes

Surrounding skin

• Oedema may be present in the ankle
and feet

• Peri-wound oedema may be present

• Skin changes associated with chronic
venous insufficiency are present (see
Table 5 on page S19)

• Absence of hair

• Skin is warm to the touch
Limb characteristics

• Limb shape may be distorted, with
gross dependent oedema
• Pedal foot pulse present

Wound pain

• Skin is shiny, pale, mottled and dusky
• Thickened toenails
• Skin is cold to the touch

• Foot may have deformities associated
with poor vascular supply (e.g.
amputation of toes)

• Fixed ankle

• Pedal foot pulse is absent or weak

• Persistent, background, nagging
aching pain

• Intermittent pain: claudication
(shooting pains after movement)

• Dependent pain that can be relieved
with leg elevation

• Pain deteriorates with leg elevation
and exercise

• Ability to dorsiflex ankle

• Wound pain might be worse at night
Mixed-aetiology leg ulcers may exhibit a mixture of the signs and symptoms described above.
3D: A Framework to Improve Care for Patients with Leg Ulcers
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Although most leg ulcers are caused by venous or arterial disease, other
conditions can cause leg ulceration. It is important to be vigilant about
this. These types of leg ulcers are complex and often resistant to standard
treatment, and so require referral to a specialist. The main rarer causes of
ulceration are detailed in Figure 7, with other examples including lifestylerelated skin damage, such as dermatitis artefacta and substance misuse, and
tropical ulcers. Their incidence has not been reported and so is unknown.

Credit: Harvey Himel

Credit: Irene Anderson

Credit: Sarah Mehrtens

Figure 7. Less common causes of leg ulceration2,9

Vasculitis

Immune-related disorders

Blood disorders

• Systemic lupus erythematosus

• Pyoderma gangrenosum

• Sickle cell

Inflammatory disorders

Martorell ulcer

Credit: Menna Lloyd Jones

Credit: Elena Conde Montero

• Rheumatoid arthritis [pictured]

Malignancy
• Basal cell carcinoma (BCC)
• Squamous cell carcinoma (SCC)
• Malignant melanoma (MM)
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• Necrobiosis lipoidica
diabeticorum
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Why is it essential to understand the
wound aetiology?
The selection of safe and effective leg ulcer treatment
is dependent on the correct identification of the
wound aetiology.
The gold standard treatment for venous leg ulcers
(VLU) is full compression therapy4-6 (for more
information on this, see Chapter 2).
However, it is vital that the leg ulcer aetiology is
identified before use of compression therapy is
considered. Applying compression to patients with
arterial or mixed-aetiology leg ulcers can restrict
arterial blood flow even further, potentially causing
critical ischaemia and tissue necrosis.

3D: A Framework to Improve Care for Patients with Leg Ulcers

Assessing whether arterial blood flow of the limb is
impaired is an essential part of the initial assessment.
This can be done by performing a vascular
assessment of the patient’s lower limb.
During the initial assessment, it is also important
to look out for any local barriers to healing, such
as elevated levels of matrix metalloproteases and
impaired blood vessel network.7,8 Selection of the
topical wound treatment should be evidence-based,
with reference to its efficacy in addressing barriers to
healing and reducing healing times.9-11
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How to structure a leg
ulcer patient assessment
Leg ulcer assessment should be comprehensive
and person-centred (Table 3). It should include the
following three components:
1. General patient assessment
2. Specific lower limb assessment
3. Wound assessment.

Top tip
Ideally, allocate enough time to obtain a detailed
patient history and to examine both the limb and
the wound. The patient should be lying in a supine
position, with the legs extended if possible

Table 3. Key elements of a comprehensive person-centred diagnosis
General patient assessment

Specific lower-limb assessment

Wound assessment

• Past medical history

• Leg-skin condition

• Location

• Comorbidities

• Oedema (present or not, where,
what type, how much)

• Duration

• Medication
• Social (family/carers)
• Mobility/dexterity
• Nutrition and hydration
• Pain levels
• Psychological and social
impact of wound, the patient’s
understanding of their condition,
expectations and desired
outcomes.
• Social environment of the
patient including the level of
caregivers/family support
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• Ankle circumference
• Leg shape
• P
 atient mobility and
ankle flexion
• Patient-reported pain
• Ankle brachial pressure index
• Foot pulses (presence or
absence of)

• Size (measure the wound)
• Wound tissue type
• Signs of infection
• Exudate level and type
• W
 ound edge type
and advancement
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General patient assessment

Pain level

A comprehensive assessment should involve not
only close observation of the patient’s limb and
wound, but also all patient-related factors including
risk factors for leg ulceration, any comorbidities, the
patient’s lifestyle and psychosociological factors.
More information is given in Table 3 (page S17).

Research evidence suggests that most patients
with VLUs experience pain. This can be background
pain, such as arthritis in the ankle, or wound related.
It is important, therefore, to assess for pain and
include pain relief in the patient’s treatment plan, if
required, particularly when compression therapy is
first initiated.12-14 Unsurprisingly, health-related quality
of life is low in these patients.12,14 However, the pain
should improve with treatment as the wound starts
to heal.

A good starting point is to take a detailed patient
history, focusing on the potential causes of the leg
ulceration. A reliable patient history can be obtained
by allowing the patient (or carer) to tell their story,
aided by careful and sensitive questioning. Box 2
outlines topics that should be explored, discussed
and documented.
Box 2. Topics that should be explored,
discussed and documented during the
general patient assessment

• Family history of venous disease,
cardiovascular disease and vasculitis
• Abnormalities of the venous, arterial
or lymphatic systems, including deep
vein thrombosis, phlebitis, cellulitis and
dependent oedema (gravity-related
swelling in the lower limb)
• History of coronary heart disease, diabetes
or leg trauma (surgical or fractures)
• Cancer
• History of wound pain including its
characteristics (e.g. persistent or intermittent;
throbbing, shooting, stabbing; or related to
dressing change, compression therapy or
exercise etc)
• Patient mobility such as inability to walk,
ankle dorsiflexion, or prolonged standing
or sitting
• Lifestyle factors such as obesity, smoking,
high cholesterol or lack of exercise
• Psychosocial factors, such as patient mood,
demeanour (e.g. stress, anxiety, depression),
family support and social isolation
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Specific lower-limb assessment
Both limbs should be carefully examined from the
groin to the toes for signs of venous and/or arterial
disease. Combined with a vascular assessment, these
clinical signs will help to identify whether or not it is
safe to use compression therapy.
The characteristics of different types of leg ulcers
that should be considered during limb assessment
are identified in Table 2.
Leg skin condition
Venous hypertension causes characteristic skin
changes to occur over time. These skin changes
are indicative of venous disease and can help to
confirm a clinical diagnosis of venous leg ulceration.
Therefore, it is important, to know what they look
like and to use accurate terminology to describe
them (Figure 8). Prompt treatment can help
prevent ulceration.
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Ankle flare

Venous dermatitis (also known as
varicose eczema)

Credit: Janice Bianchi

Hyperkeratosis

An inflammatory skin condition
of the lower legs associated with
chronic venous disease. The periwound area is scaly, weeping
and itchy

Loose, dry, scaly skin can build
up at the wound edges and
peri-wound skin. It can harden
to form a thick crust called
hyperkeratosis. If left in situ,
this can delay healing

Atrophie blanche

Lipodermatosclerosis

Cellulitis

Painful, small white patches
of skin. These cause irregular
discolouration of the skin

Prolonged inflammation results
in fibrosis and induration of
the skin in the area around the
ankle, resulting in a ‘woody’ feel.
This can progress to an inverted
champagne bottle shape

An acute infection affecting the
subcutaneous tissues of the legs.
If left untreated, it can lead to
systemic infection with fever.
Legs become hot, painful, red
and swollen

Credit: Annemarie Brown

Hemosiderin staining
Red blood cells slowly leak into
the surrounding tissue, staining
the surrounding skin dark brown
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Credit: Carrie Wingfield

Credit: Annemarie Brown

Distended purple thread veins
on the side of the foot. This is
indicative of early signs of venous
hypertension but does not always
lead to skin breakdown

Credit: Carrie Wingfield

Credit: Annemarie Brown

Figure 8. Characteristic skin changes associated with venous disease
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Oedema
The shape and size of both lower limbs should be
compared and documented. Depending on the
degree of venous insufficiency, the limb shape will
gradually change as fluid leaks out of the circulation
into the surrounding subcutaneous tissues. Initially,
patients may experience transient swelling of the
ankles in the evening as excess fluid accumulates.
Over time, the oedema becomes permanent and is
associated with the chronic skin changes highlighted
in Figure 8.2
Leg shape
Venous hypertension is associated with the formation
of fibrin around the capillaries, with fibrosis and
induration (hardened skin) developing in the gaiter
area (which extends from just above the ankle to
the mid-calf). This leads to a distorted leg shape,
which can be further exacerbated by the occurrence
of more oedema in the softer tissue than in the
indurated skin. This distorted leg shape, where the
circumference of the upper calf is much bigger than
that of the gaiter area, is usually referred to as an
inverted champagne bottle shape (Figure 9). This
is indicative of chronic venous disease and will help
confirm the clinical diagnosis of venous leg ulceration.
Figure 9: Characteristic leg shapes associated with
venous disease

At the initial assessment, the ankle and calf
circumferences of both legs should be measured
and documented to provide a baseline figure when
treating oedema. These measurements will also
determine if padding is required to provide an even
limb shape (inverted ‘cone’ shape), that is a gradual
reduction in size from the calf to the ankle.
Patient mobility and ankle flexion
The amount of ankle movement and the degree
of general mobility should be noted at the initial
assessment. When limited, both factors are
associated with a poorer wound prognosis, as the
calf muscle pump is not able to effectively increase
venous blood flow back to the heart to reduce venous
congestion and oedema.15
Patient-reported pain
Pain reported by patients with VLUs is typically
described as persistent background pain. In
comparison, pain associated with arterial leg ulcers
is more often described as a sharp intermittent pain.
The most common pain descriptors for VLUs are
‘aching’, ‘stabbing’, ‘throbbing’, ‘tender’ and ‘tiring’.
Vascular assessment and ankle brachial
pressure index
Palpation of pulses
There are two major foot pulses: the dorsal pedal
artery on the dorsum of the foot and the posterior
tibial artery behind the medial malleolus. Absence of
both pedal pulses on one foot strongly suggests that
vascular disease is present. As such, it is possible to
initially screen for the presence of vascular disease
and ischaemia by simple pulse palpation, which
requires no equipment (Figure 10).
Figure 10. Palpation of pedal pulses with
representation of the two major foot pulses and how
to palpate them

Inverted champagne
bottle shape

Fibrosis of the ankle –
inverted gradient

Dorsal
pedal artery

Posterior
tibial artery

Calf muscle wastage
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Ankle brachial pressure index
Although palpation of pulses may give a first
indication of the arterial status, it is not sufficient
to rule out peripheral arterial disease. In all patients
presenting with leg ulceration, the ankle brachial
pressure index (ABPI) should be calculated using
a Doppler device or other screening device before
selecting a treatment option. The ABPI (also known
as the ankle-brachial index (ABI)) is an objective
measurement of arterial insufficiency based on the
ratio of systolic blood pressure recorded at the ankle
and at the upper arm (brachium) (Figure 11). In short,
the systolic blood pressure at the ankle is divided
by that at the arm.16 A low ABPI is considered to
be indicative of blocked arteries due to peripheral
arterial disease (PAD).

Table 4 provides an overview of ABPI readings and
their broad interpretation.
The ABPI must always be interpreted by a qualified
health professional within the context of a
comprehensive patient assessment, as false positives
may be obtained in certain conditions—for example,
if the presence of arteriosclerosis, diabetes or
rheumatoid arthritis has resulted in calcification.
If in doubt, refer the patient to a specialist or vascular
services.
Table 4. How to interpret the results of ankle brachial
pressure index measurement2
ABPI

Interpretation

>1.3

An ABPI of above 1.3 may indicate
an unreliable reading in the
presence of calcification

1.01–1.3

Normal range: low probability
that arterial disease is present in
lower limb

0.81–1.00

Mild peripheral arterial disease
is present

0.5–0.8

Moderate peripheral arterial
disease is present

<0.5

Indicates severe arterial disease
(critical ischaemia) is present

Figure 11. Measurement of the ankle brachial pressure index
Right ABPI =
Higher of the right ankle pressures

Left ABPI =
Higher of the left ankle pressures

Higher of both arm pressures

Higher of both arm pressures

Left arm
systolic pressure

Right arm
systolic pressure

Right ankle
systolic
pressure

Posterior
tibial
Dorsalis
pedis

Posterior
tibial
Dorsalis
pedis

Left ankle
systolic
pressure

The person undertaking the assessment must be trained,
competent and authorised to do this as part of their
role; health professionals who do not meet these criteria
should follow local guidelines to ensure referral to an
appropriately qualified health professional.5
If carried out correctly, the method used to obtain the
ABPI should achieve accurate and reliable results,
with good reproducibility both over time and between
health professionals.17

Journal of Wound Care Vol 29 Issue 11 November 2020

S21

S22

Wound assessment

Information gathered during wound assessment may indicate the
aetiology of the ulcer and its complexity. It will inform the treatment
decisions, which are discussed in Chapter 2.
Table 5 details what should be considered during the wound assessment.

Table 5. Leg ulcer characteristics and their significance for assessment

Ulcer characteristics

Significance for assessment

Location on the lower limb

May indicate the ulcer aetiology (see Characteristics of leg ulcers of different
aetiologies in Table 2, page S19)

Duration

• A duration of >4 weeks may be indicative of stalled healing24
• May be associated with psychological factors

Size, depth and shape

Consecutive measurements of ulcer surface area are a reliable indicator
of healing

Type of tissue on the wound bed

Indicative of the wound’s healing status

Signs of infection:

Indicative of the wound’s healing status

• Pain/increasing
wound discomfort
• Extending erythema (redness)
around the wound edges
• Oedema around the
wound edges
• Malodour
• Increasing exudate levels
Exudate level and type

• Indicative of the wound’s healing status: exudate decreases as healing
occurs; exudate increases when a local infection is present.
• Malodour may be indicative of infection/necrotic or sloughy tissue

Condition of the wound edges

• Deep/punched wound edges can be indicative of arterial disease
• Shallow wound edges are indicative of epithelialisation and healing

Condition of the peri-wound skin

• Presence of maceration/excoriation indicates that the dressing has
inappropriate fluid-handling properties or the wound is producing a
copious volume of exudate
• Hyperkeratosis, lipodermatosclerosis and venous dermatitis are
associated with venous insufficiency

3D: A Framework to Improve Care for Patients with Leg Ulcers
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Top tip
Effective documentation
Clinical guidelines consistently recommend
the use of a structured leg ulcer assessment
form to ensure that data (both qualitative and
quantitative) are collected in a structured and
systematic way. Many excellent examples of
such leg ulcer assessment forms are available
An example of an assessment form can be
found in Appendix 1

When to get
specialist help?
International guidelines recommend that specialist
help should be sought in the following situations:5,9
• Leg ulcers of unknown cause—uncertainty always
requires further investigation before appropriate
treatment can be implemented
• Patients with complex comorbidities, such as
diabetes, renal failure and rheumatoid arthritis,
should be monitored by an appropriately
trained specialist
• Leg ulcers that are static or have not responded
to four weeks of standard treatment should be
referred to an appropriately trained specialist
• A rapid deterioration in a wound is most likely to
be due to ischaemia or infection. These wounds
should be immediately referred to a specialist.
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Summary
A comprehensive assessment of the patient
and their ulcer is required to determine
the wound aetiology and establish an
appropriate treatment plan. This chapter
has highlighted the importance of adopting
a structured approach to the assessment
of patients with leg ulcers and the need
to address person-centred factors such
as comorbidities, life-style factors and
psychosocial needs.
By implementing a structured, personcentred assessment, health professionals
can ensure that patients with leg ulcers
receive early diagnosis, referral and
evidence-based treatment. Chapter 2 will
discuss the principles of evidence-based leg
ulcer care from a practical perspective.
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Basis for recommendations
The recommendations in this section are based on
the following clinical guidelines:
• Royal College of Nursing (RCN): Nursing
management of patients with venous leg ulcers18

• European Society for Vascular Surgery (ESVS).
Management of chronic venous disease: clinical
practice guidelines21
• Society for Vascular Surgery and the American
Venous Forum. Management of venous leg ulcers.22

• Scottish Intercollegiate Guidelines Network (SIGN).
Management of chronic venous leg ulcers5
• Cochrane systematic reviews4,19
• Haute Autorité de Santé guidelines: Managing
venous leg ulcers (excluding dressings)20
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CHAPTER 2

Evidencebased treatment
decisions
To reduce healing times for patients with
venous leg ulcers, treatment decisions
should consider relevant clinical evidence,
health professionals’ experience and
patient needs.
A successful treatment plan starts with a comprehensive
and accurate patient assessment that enables the health
professional to establish the wound aetiology (see
Chapter 1 for more details) and understand the patient’s
situation and preferences, placing them and their family
at the centre of clinical decision-making (see Chapter
3).1 The objective is to implement the right treatment,
from the outset, to reduce the healing time. This will help
improve the patient’s quality of life and reduce health
professionals’ workload and healthcare costs.
In recent years, collaborative research has led to a
growing consensus on what constitutes best practice
for leg ulcer management, based on a higher quality of
evidence. As a result, evidence-based practice (EBP) has
become synonymous with the provision of safe, effective,
timely, efficient and equitable care.2 Appendix 2 explains
the principles of evidence-based medicine and offers
some aids for assessing the quality of available evidence.
This chapter describes the 3D Leg Ulcer Strategy
(Figure 3 page S10), which is a tool developed by a
multidisciplinary panel of wound experts (see page S4)
to help health professionals make effective evidencebased decisions that will reduce leg ulcer healing times.
The 3D Leg Ulcer Strategy can be combined with other
methods of evidence-based standard care. Following
implementation of the Strategy, if a patient fails to make
sufficient progress after four weeks, consider referral
to a specialist.

Journal of Wound Care Vol 29 Issue 11 November 2020

S26

Integrating evidence as a
key dimension of clinical
decision-making

As a result, clinical decision-making is complex and
can be subjective. The choice of treatment is often the
personal decision of an individual health professional,
based on:
• Their knowledge and experience

Unfortunately, there are still many recent examples in
the literature of failure to implement evidence-based
best practice in leg ulcer care, often due to lack of
resources and constraints on time.3,4

• The influence of peers

• The standard of care for patients with VLUs is
to treat the underlying aetiology with reliable
continuous compression (>40mmHg at the
ankle).5-7 Yet data show that 46% of patients with
VLUs are not treated with compression therapy;
in addition, many are treated with suboptimal
compression, such as reduced compression instead
of full compression, an inappropriate compression
system, or poorly applied compression bandages3

• The patient’s preferences.

• Evidence indicates that the combined use of
compression therapy and interactive dressings
can reduce leg ulcer healing times by addressing
local wound factors, such as elevated levels of
matrix metalloproteinases and an impaired blood
vessel network, as well as venous hypertension.5,8,9
However, health professionals consistently use
wound dressings for which there is not a rigorous
evidence base confirming their clinical efficacy.
This leads to significant variations in care, with some
patients with leg ulcers experiencing poorer clinical
outcomes and longer healing times than others.
Reasons for suboptimal treatment may include:
• Lack of availability of evidence-based treatments
• Incorrect or incomplete diagnosis
• Lack of education about recommended
treatment options
• Insufficient compression-application skills
• Concerns about patient safety
• Poor patient concordance.
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• The practice setting in which they work
• The availability of treatments

Evidence-based decision-making will help reduce
variations in care and offer all patients the best
possible outcome.2

Barriers to
implementation of
evidence-based practice
There is a need to improve busy health professionals’
access to the evidence base. International and
national scientific societies, groups such as Cochrane
Collaboration and journals that publish high-quality
appraisals of research findings all interpret research
findings, thereby saving health professionals time
and effort.
In addition, health professionals can use evidence-based
clinical guidelines to clarify and standardise clinical
decision-making. These guidelines can be incorporated
into local policies, protocols or procedures to guide
local practice.10-12 Clinical guidelines and clinical best
practice statements should be critically evaluated to
ensure they are based on well-designed clinical trials or
meta-analyses (see Appendix 2) and contain practical
recommendations relating to particular clinical situations
or patient groups.13
The UK’s National Institute for Health and Care Excellence
(NICE) is an example of an internationally recognised
source of evidence-based recommendations (Box 3).
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Box 3. The National Institute for Health and Care
Excellence (NICE)

The National Institute for Health and Care
Excellence (NICE) is an independent
organisation that provides national guidance
to improve health care in England and Wales.
It does this by producing evidence-based
guidance and advice for health professionals,
developing quality standards, and assessing
both the clinical effectiveness and costeffectiveness of new health technologies and
medical devices
NICE is known for its rigour in reviewing
new treatments, such as advanced woundcare modalities, and its cost-effectiveness
methodologies for determining a treatment’s
benefit to the healthcare system in England and
Wales. Many international agencies outside the
UK adopt similar methodologies to NICE in an
attempt to make healthcare funding decisions
more cost-effective

The 3D Leg
Ulcer Strategy
The 3D Leg Ulcer Strategy is structured around five
simple questions that health professionals must
answer when assessing a patient with a wound on
the lower limb and deciding on the treatment (Figure
2, page S9). It also contains a detailed treatment
strategy for patients with venous and mixedaetiology leg ulcers, covering general care, local
wound care, compression therapy and re-assessment
(Figure 3, page S10).

1. What is the wound aetiology?
As described in Chapter 1, one of the key objectives
of assessment is to understand the wound aetiology,
as this will determine what holistic treatment is
required (Figure 2, page S9).

2. Do I need to refer?
If an accurate diagnosis cannot be established or
a patient presents with a condition that is beyond
the scope of the health professional’s expertise, the
patient should be promptly referred to a specialist
in accordance with local referral guidelines, such as
the local care pathway. The 3D Leg Ulcer Strategy
synthesises the most common recommendations for
referral (Figure 2, page S9).

3. What general care does the
patient need?
For the treatment to be effective, patient
comorbidities must be managed by an appropriate
health professional and any lifestyle factors that may
be contributing to the wound prognosis addressed.
Patients with a leg ulcer should be regularly assessed
for pain and a management plan formulated to
control pain levels, if needed.
The general care plan should consider whether
supervised calf muscle exercises are needed to
improve haemodynamics.11 Leg elevation can also help
reduce oedema and promote venous drainage from
the limb.14
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4. Is the patient suitable
for compression?
Application of full compression therapy (>40mmHg
at the ankle) is widely regarded as the gold standard
treatment for venous leg ulcers (VLUs). When applied
correctly and continuously, full compression is the
most effective method of controlling oedema and the
production of excess exudate.5-7,11,12,15
As described in Chapter 1, a vascular assessment
should be undertaken to determine whether or not it
is safe to apply compression therapy, as it can cause
additional damage to patients with arterial or (in
some cases) mixed-aetiology ulcers.

Box 4. Attributes of the ideal compression therapy system6

• Delivers therapeutic compression and has
high static stiffness index (exerts high
pressure during movement and low to
moderate pressure during rest), meaning that
the pressure generated is effective during
mobilisation and well tolerated during rest
• Permits good anatomical fit
• Stays in place (does not slip)
• Comfortable

The treatment strategy summarises recommendations
for the safe use of compression therapy, based on the
leg ulcer aetiology (Figure 3, page S10).

• Allows patients to wear their own shoes and
to maintain a normal gait

In patients with mixed-aetiology leg ulcers and
an ankle brachial pressure index (ABPI) of ≥ 0.5,
reduced compression can be used under specialist
supervision.

• Requires minimal training to fit and apply

Compression therapy is not indicated for patients
with severe arterial disease (see 3D Leg ulcer
Strategy, Figure 2, page S9).5

• Affordable and/or can be reimbursed

How to choose a compression system
In primary care settings, compression therapy
is generally applied in the form of compression
bandages or hosiery. Different types of bandages
exist (inelastic and elastic; single- and multi-layer/
multi-component systems) with individual properties
that make them effective for different patient profiles.
Attributes of the ideal compression system are
listed in Box 4.
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• Is easy to apply and remove

• Non-allergenic
• Aesthetically acceptable

• Offers patient choice
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Compared with elastic bandages or compression
stockings, multi-component bandages (which
combine bandages with different levels of elasticity)
and inelastic bandages are more effective in
improving venous haemodynamics when the patient
is standing or moving (ie, exercising their calf
muscles). They are also more comfortable as they
exert a low to moderate pressure at rest, whereas
elastic bandages exert constant pressure, which
patients may find uncomfortable, increasing the risk
of non-concordance.5,6
International and local guidelines recommend the
use of multi-component bandages as a first-line
treatment.5,11,12,16 They are considered to be effective in
reducing healing times, as well as cost-effective.5
A Cochrane systematic review identified strong
evidence that compression therapy improves VLU
healing rates and that multi-component systems are
more effective than single-layer systems15 (see Box 5).
This may be due to their ability to maintain pressure
and stiffness.5

Box 5. Compression for venous leg ulcers: a
Cochrane Database Systematic Review15

Cochrane is an internationally recognised
independent organisation that aims to promote
evidence-informed health decision-making by
producing high-quality, relevant, accessible
systematic reviews and other synthesised
research evidence, which is published in
Cochrane Database of Systematic Reviews
A Cochrane review of all randomised controlled
trials (RCTs) that have evaluated the effects of
compression bandages and stockings on venous
leg ulcers concluded that:
• Compression increases leg ulcer healing rates
compared with no compression
• Multi-component systems are more effective
than single-component systems
• Multi-component systems containing
an elastic bandage appear to be more
effective than those composed mainly of
inelastic constituents
• Two-component bandage systems
appear to perform as well as four-layer
bandage systems
• Patients receiving the four-layer bandage
heal faster than those allocated the shortstretch bandage

Wraps and compression hosiery kits are alternative
options to compression bandaging systems when the
leg and wound characteristics make it possible (for
example, the ulcer is small and/or producing a low to
moderate volume of exudate, oedema is controlled
and the limb shape is normal) and the patient is
willing and able to self-care, or their relatives can
help.17 Factors influencing the choice of compression
therapy are summarised in Table 6 (page S30) to help
practitioners make effective treatment decisions.
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Table 6. Recommended compression therapy systems, based on leg, wound and patient characteristics

Normal leg shape

Distorted limb shape

Multicomponent
bandages*

Inelastic (shortstretch) bandages

Hosiery kits/
hosiery

Wraps

�

�

�

�

�

�

�

Reshape the leg
before application

Reshape the leg
before application

Made-to-measure
hoisery

�

�

×

�

�

×

×

�

�

×

�
With caution

Large-sized ulcer

�

�

×

×

High level of exudate

�

�

×

×

Low to moderate level
of exudate

�

�

�

�

Immobility

�

×

�

�

Fixed ankle joint

�

×

�

�

Ability and willigness to
self-care

×

×

�

�

Suitable carer involved

�

�

With appropriate
training

With appropriate
training

�

�

Oedema present

�

Deep skin folds

�

Very fragile surrounding skin

Potential slippage as
oedema reduces

*Multicomponent bandages are recommended by international and national guidelines5,11,12,16

Using compression therapy to prevent recurrence
As venous insufficiency cannot be cured, ongoing
compression therapy is required to prevent a
recurrence. Once oedema is controlled and the ulcer
has healed, maintenance compression can more
easily be achieved with compression hosiery.7,11
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Compression hosiery helps prevent the recurrence
of VLUs, which have been reported to recur within
12 months in 26–69% of patients.15
A randomised controlled trial (RCT) found that
compression reduces recurrence;11 International
guidelines advocate compression therapy combined
with interventions to treat superficial venous
incompetence, to reduce the risk of ulcer recurrence.18-21
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5. What local wound
treatment should I apply
to reduce healing time?

S31

In addition to reducing venous hypertension, health professionals should
aim to provide topical treatments for the wound and surrounding
skin that promote an optimal healing environment and thus reduce
healing times. Tables 7 and 8 (page S32) describe recommended local
wound and skin care objectives and actions, based on the wound and
characteristics of the peri-wound skin.

Table 7. Local wound-care objectives and actions, based on the wound characteristics
Care considerations and objectives

Necrotic

Necrotic tissue is not normally present in venous
leg ulcers. If black necrotic tissue is present in a
leg ulcer, consider making a differential diagnosis

Sloughy

Credit:
Lorraine Grothier

Wound characteristics

Credit: Nicky Ivins

Assessment

Credit:
Brenda King

Granulating

• Debride
• Prevent infection
• Promote moisture balance and
manage exudate effectively; apply
adequate compression
Promote healing and protect granulation tissue or
a healing wound.
• Prevent trauma by selecting a non-adherent
wound dressing
• Promote moisture balance and
manage exudate effectively

Epithelialising

Clinical signs
of infection

Credit:
Michelle Porter

Credit:
Brenda King

Condition of
the wound

Remove non-viable tissue to produce a healthy
wound bed and promote healing.

Reduce bacterial burden to control or treat
localised infection.
• Use antibiotics to treat systemic infection,
if present
• Use topical antimicrobials for up to 2 weeks,
after which reassess and discontinue as
soon as soon as the localised infection has
been controlled
• Keep the wound clean of factors that can
provide a source of nutrients for bacterial
growth: remove debris, slough and devitalised
tissue, and manage exudate effectively
• Consider the presence of biofilm in
non-healing ulcers
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Table 8. Local skin-care objectives and actions, based on the skin characteristics of the limb

Wound characteristics

Care considerations and objectives

Dry or flaky

Moisturise the leg at each treatment with
emollients, in accordance with the local protocol

Credit:
Michelle Porter

Assessment

Venous
dermatitis

Macerated

Credit:
Janice Bianchi

• Remove hyperkeratosis and manage any
underlying skin condition
• Use debridement cloths or pads
Manage dermatological conditions:

Credit:
Carrie Wingfield

Condition of
the wound
edges and
peri-wound
skin

Debride to remove non-viable or unhealthy tissue:

Credit:
Annemarie Brown

Callus
hyperkeratosis

To prevent allergic contact dermatitis,
consider use of creams or ointments that contain
less additives

• Apply emollients, in accordance with the
local protocol
• Apply topical steroids if prescribed
• Consider whether the dressing could be
causing irritation or allergy
Protect the peri-wound skin from further damage:
• Manage exudate effectively
• Apply emollient on the peri-wound skin
and use a barrier product to protect the
wound margins

Based on: Scottish Intercollegiate Guidelines Network,11 Wounds Canada,26 Hofman,27 Tate et al.,28 Harding et al.,6
European Wound Management Association (EWMA)29

3D: A Framework to Improve Care for Patients with Leg Ulcers

Chapter title
2 Evidence-based
(CMD+SHIFT to
treatment
edit)
decisions

Local wound treatment
To ensure the treatment choice is safe and effective,
dressing selection must be based on the highest
level of evidence. Evidence-based guidelines and
recommendations are available to support health
professionals with this (see page S26 and S27).
Dressing selection for patients with leg ulcers should
be guided by two key objectives:
1. Implementation of a treatment that has been
proven to reduce healing times
2. Selection of a dressing with the right level of
absorption, that is safe for the peri-wound skin
and can conform to the anatomical location

S33

Implementing a treatment that has been proven
to reduce healing times
The primary objective of leg ulcer treatment is to
close the wound as quickly as possible, so that the
patient can resume their normal life.
All leg ulcers have local factors that may impair
healing and thus delay wound closure:
• Excess levels of matrix metalloproteinases (MMPs),
which damage the healthy tissues and result in the
wound becoming stuck in the inflammatory stage
of healing22
• Impaired neo-vascularisation, which impedes the
supply of nutrients and oxygen to the wound.23
Innovative interactive dressings that are supported
by robust clinical evidence are available. They can be
applied to the wound at presentation, and will act on
these local factors until complete healing occurs, with
the aim being to reduce healing times.24 Evidence
supporting the efficacy of interactive dressings is
presented in Table 9 (page S34).
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Table 9. Summary of clinical studies and recommendations supporting the efficacy of local
wound treatment in reducing healing times
Study

Main findings

WHAT30

Significantly higher reduction in wound surface area with interactive dressing vs a
well-known matrix metalloproteinases inhibitor
In a randomised controlled trial (RCT) involving 117 patients with venous leg ulcers
(VLUs) or mixed aetiology leg ulcers:
• Significantly larger area reduction, percentage area reduction and healing rates
at 12 weeks

Challenge9

Significantly higher reduction in wound surface area with interactive vs
neutral dressing
In a double-blind RCT involving 187 patients treated with either an interactive or
neutral wound dressing plus compression therapy:
• significantly higher reduction in wound surface area
• faster healing
were reported for the interactive dressing compared with the control

Reality31

Efficacy of an interactive dressing in more than 10,000 patients in a pooled
analysis of eight observational studies
Of these patients, 7903 had leg ulcers, of which 75% were VLUs, 18% were mixed
aetiology and 7% were arterial
Results showed that the combined use of the interactive dressing and
compression therapy was associated with:
• Reduction in healing times
• Improved efficacy when used in first intention (ie, it was the first dressing
to be applied following presentation)

National Institute for Health
and Care Excellence (NICE)
recommendation32

Following 2 years of evidence submission and consultation on the clinical effectiveness
and cost-effectiveness of an interactive dressing range, NICE published evidence-based
recommendations supporting its use as a first-line treatment for diabetic foot ulcers
and VLUs32
‘UrgoStart dressings are proven to reduce healing time for patients, improving patients’
quality of life, and are associated with significant cost savings for the NHS compared to
non-interactive dressings*’
According to NICE, this interactive dressing has significant positive outcomes for
patients, caregivers, and the healthcare system, as it:
• Reduces healing time
• Enhances quality of life for patients
• Is easy to implement as part of the standard of care
• Enables cost savings of £541 per patient per year for VLUs**
*The NICE External Assessment Centre (EAC) raised that the follow-up period may have been too short to assess
the impact of UrgoStart on complex wound healing, as VLUs typically take 18–24 weeks to heal completely
**Results from the NICE External Assessment Centre (EAC) base case analysis
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Choosing a dressing with the right level of
absorption that is safe for the peri-wound skin and
can conform to the anatomical location
When choosing a dressing, it is important to ensure
that it maintains skin integrity (see Table 7, page S31).

Treatment strategy
for patients with venous
or mixed-aetiology
leg ulcers

Re-assessment
The wound’s progression towards healing should be
reviewed every four weeks or when there is a change
in the condition of the patient or wound, in order to
ensure that barriers to healing are quickly identified
and addressed. If the ulcer has not reduced in size after
one month or remains unhealed after three months,
the patient should be referred to a specialist for
consideration of advanced therapy.11
The 3D Leg Ulcer Strategy summarises recommendations
for re-assessment (Figure 2, page S9).

The treatment strategy for patients with venous
and mixed-aetiology leg ulcers (Figure 3, page
10) provides guidance on how to implement
effective treatments for these patients. It gives
recommendations on how to re-assess the patient
at each visit to determine what general patient care,
skin and wound care, local wound treatment and
therapeutic compression are required and how to
select them. It also indicates how health professionals
can involve patients and their relatives in their care.

Summary
Health professionals have a central role to play in accelerating the
implementation of effective evidence-based treatment and best practice for
their patients to improve outcomes. Reducing venous and mixed-aetiology leg
ulcer healing times requires the application of reliable, continuous compression
therapy. This should be supplemented with evidence-based local treatment
that is associated with cost-effective reductions in healing times and improved
patient quality of life.
Keeping up to date with wound-care research is a challenge for busy health
professionals. The 3D Leg Ulcer Strategy has been developed to give them
confidence that they are making the best clinical decisions for patients with
leg ulcers, as it is based on research findings, clinical guidelines and evidencebased treatment algorithms. It provides practical advice and clear guidelines
to support clinical decision-making to promote continuity of care and
patient concordance.
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Basis for recommendations
The recommendations in this section are based on
the following clinical guidelines:
• Scottish Intercollegiate Guidelines Network (SIGN).
Management of chronic venous leg ulcers11
• European Society for Vascular Surgery (ESVS).
Management of chronic venous disease: clinical
practice guidelines16

• Vascular Surgery and the American Venous Forum.
The management of venous leg ulcers published by
the Society for Vascular Surgery and the American
Venous Forum19
• Haute Autorité de Santé guidelines. Managing
venous leg ulcers (excluding dressings)12
• Ratliff et al. Compression for primary prevention,
treatment and prevention of recurrence of venous
leg ulcers: an evidence-and consensus-based
algorithm for care across the continuum25
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CHAPTER 3

Inclusive
dialogue
Engaging in an inclusive dialogue with
the patient, their relatives and other health
professionals is key to ensuring that the
patient’s needs are fully considered and
to improving continuity of care.
Throughout this document, person-centred care has
been described as crucial for the delivery of effective
treatment. Chapter 1 states that a comprehensive
assessment should consider the patient’s medical
history, their psychological wellbeing, and their
lifestyle. It acknowledges the need to identify how
well the patient understands their condition, as well
as their expectations of and goals for treatment, when
developing a manageable treatment plan. This can only
be achieved by establishing a constructive dialogue with
the patient right from the outset. Chapter 2 outlines the
importance of involving patients in the development
and implementation of the care plan. The 3D Leg Ulcer
Strategy gives recommendations on how to conduct
inclusive dialogue with patients and their families
throughout each step of the assessment process and
during treatment (see Figure 2, page S9 and Figure 3,
page S10).
Health professionals have a vital role to play in providing
medical guidance, making sure that patients can
understand the health information given to them and
empowering them to take a more active part in their
care. The aim is to promote concordance and, where
possible, empowerment.1

Journal of Wound Care Vol 29 Issue 11 November 2020

S37

S38

The quality of dialogue between the health
professional and the patient is therefore key to
ensuring that effective treatment is implemented
(Box 6). This chapter explores the relationship
between the patient and the health professional, and
provides simple guidance on how health professionals
can develop effective communication skills to
improve their interactions with patients. It should be
noted that inclusive dialogue should also involve the
patient’s relatives and friends, who may play a central
role in their care.
In addition, inclusive dialogue also covers the quality
of the communication and collaboration between all
those health professionals involved in the patient’s
care. Collaboration between staff in hospital and
community settings and between members of
the multidisciplinary team will improve diagnosis
and referral, resulting in early intervention and
continuity of care, and thus better patient outcomes.
Telemedicine can facilitate this collaboration by
helping health professionals to share information and
advice without having to meet in person or ask the
patient to attend a healthcare facility. This chapter
provides guidance on how health professionals can
improve their communication with other health
professionals involved in the patient’s care.
Box 6. Ten reasons why health professionals should
communicate effectively with leg ulcer patients

Effective communication with the patient
will help to:8
1. Foster trust between the health professional
and the patient
2. Create a rapport, so an accurate history can
be established
3. Identify the patient’s expectations and goals
of treatment
4. Focus on enhancing the patient’s quality of life
5. Provide psychosocial support for the patient
and their family
6. Foster active participation in treatment plans
7. Promote patient autonomy and independence
8. Improve patient concordance with treatment
9. Empower patient to make life-long
behaviour changes
10. Reduce healing times and ulcer recurrence
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What is person-centred
care and why does
it matter?
In recent years, there has been a renewed focus on
person-centred care, which involves listening to what
the patient says as well as offering them medical
guidance.2 The aim is to treat the person and not just
the disease.

Why empower patients?
Unlike the traditional approach of compliance,
empowerment is not something one does to
patients. Instead, empowerment begins when health
professionals acknowledge that the patient should be
in control of their day-to-day leg ulcer management.3
Empowerment occurs when the health professional’s
goal is to motivate patients to make autonomous,
informed decisions about their leg ulcer.4 The
empowerment approach aims to help patients choose
realistic goals for wearing compression therapy and
physical activity. Table 10 describes the differences
between frequently used terms to describe patient
behaviours and summarises the impact that each
term can have on the patient experience.
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Table 10. Differences between compliance, concordance and empowerment

Study

Compliance

Concordance

Empowerment

Definition

To comply with a command

To form an agreement

A person’s need to take control
of the physical, psychological
and emotional elements of
wound care

Example

Health professional prescribes
a compression bandage and
dressings, and gives specific
instructions on how they
should be used, with no
discussion with the patient
or family

Health professional discusses
the recommended treatment
options with the patient and
asks if they are manageable.
The two agree on a
personalised care plan

The patient feels confident
enough in their relationship
with the health professional to
reject unmanageable advice
and discusses the best course
of action to take

Impact

The patient has a passive role
and is unlikely to follow their
treatment plan, which will
delay healing.

A mutually beneficial
treatment plan is developed.

The patient feels their needs
have been considered.

The patient’s lifestyle
and personal experiences
are considered.

The patient plays an active role
in the development of their
treatment plan.

A relationship develops built
on trust and communication

The patient has permission to
take control of their healthcare
and to ask questions

There is a communication
breakdown between the
patient and health professional,
resulting in mistrust
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How to implement
inclusive dialogue with
a patient with a leg ulcer

Box 7. Questions that can be used to obtain a reliable
patient history24
• What can you tell me about your leg ulcer?
• How long have you had it?

Ask the right questions to establish an
accurate history and identify the patient’s
expectations and treatment goals.

• What do you think caused the wound?

When assessing a patient with a leg ulcer, it
is important to gather as much information as
possible by asking the right questions and listening
to the patient.

• What is the worst thing about your leg ulcer?

It is also important to use the first consultation
not only to holistically assess the patient but also
to start involving and empowering them:

• How does your leg ulcer affect your
day-to-day life?

1. Assess the patient’s understanding and
obtain consent. If the patient is not able to
give consent, explore consent issues with
their family or relatives.
2. Identify the patient’s goals and objectives:
• Ask the patient what aspects of their life
are most important to them
• Explore their short- and long-term
treatment goals
• Discuss a potential timeline in which to
achieve these goals.
3. Identify the patient’s priorities about treatment:
• Discuss their ideal outcomes
• Explore manageability: what can the patient
realistically do to help their ulcer to heal?
• Ask the patient about the levels of support they
have or require.
Questions that can be used to elicit the patient’s
history and goals are suggested in Box 7.

3D: A Framework to Improve Care for Patients with Leg Ulcers

• What previous treatment have you had for
your leg ulcer?

• What makes your leg ulcer better?
• What makes your leg ulcer worse?

• How often are you able to leave the house?
• How often do you meet your family and friends?
• What do you enjoy doing?
• Does your leg ulcer stop you from
doing anything?
• How is your general health?
• What medications do you take?
• Who helps you out with your wound care?
• Do you have any worries about your
treatment plan?
• What help would you like with your leg ulcer?
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Focus on enhancing the patient’s quality
of life and provide psychosocial support
for them and their family
Living with symptoms of venous leg ulceration on
a daily basis can lead to the ulcer dominating a
patient’s life, causing some individuals to become
socially isolated and depressed. Research evidence
has established that people with leg ulcers experience
a wide range of distressing symptoms, such as
impaired mobility, pain, exudate leakage and wound
malodour, that can cause psychological problems;
these symptoms need to be reflected in the patient’s
treatment goals.5-7

Foster active participation in treatment
plans and promote patient autonomy
and independence
International clinical guidelines recommend that
health professionals should motivate patients with
VLUs and their families to follow treatment protocols
by using a variety of strategies to facilitate self-care
and promote independence and, where possible,
self or shared care.2,8

Top tips
Examples of questions that can be used to encourage
patients to participate in care planning:
• How do you feel about the (care) plan we
have discussed?
• Is there anything that you feel will be difficult
to do?
• What changes could be made to make this any
easier for you?
• Do you have any other comments or questions?

Support patient concordance
with treatment
Guidelines based on evidence from RCTs and
systematic reviews recommend compression therapy
as the mainstay of leg ulcer treatment.9-11
However, some patients may perceive compression
therapy as a major inconvenience, as it involves
engaging with treatment for a long period of time.12
It is now widely recognised that non-concordance
with compression therapy results in delayed healing
and poor patient outcomes.13 Yet, for many patients,
concordance with compression therapy has been
reported as poor.14
When confronted with a patient who is not following
the treatment plan, the first step is to identify the
barriers affecting non-concordance, so that practical
steps can be taken to address the issue causing
the problem.
Table 11 (page S42) describes factors that can lead
to a patient not wearing compression and gives
examples of actions that can be undertaken to help
manage this.
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Table 11. Factors contributing to non-concordance with compression therapy25

Factors

Action

Lack of understanding about the
causes of leg ulceration

• Explain their leg ulcer aetiology to the patient and link this to the
principles of compression therapy. Provide written information to
support this
• Check the patient’s understanding of this

Physical factors: pain, leakage,
skin problems

• Listen and document the patient’s concerns
• Treat symptoms appropriately e.g. with an absorbent dressing,
analgesia and emollients
• Evaluate the patient’s progress

The compression system is difficult
to put on

• Teach the patient application techniques to make this easier
• Arrange for a carer to assist with compression application,
where appropriate
• To minimise oedema, bandages should be applied first thing in
the morning
• Reinforce application techniques with videos and written instructions

The compression system
limits footwear

• Encourage the patient to wear the compression system as much
as possible
• Encourage the patient to mobilise and/or dorsiflex their ankle
• Advise the patient to rest with their feet elevated
• Discuss suitable footwear and refer to a podiatrist or orthotist for
shoe modifications or specialist footwear

The compression system makes it
difficult to bathe or shower

• Show the patient how to protect their compression system with a
waterproof cover when bathing
• Where possible, allow the patient to soak their leg in warm water
each time the compression system is changed

The patient dislikes
a compression system

• Wherever possible, allow the patient choice
• Investigate reasons for the patient’s dislike of a particular system
• Go through alternative options with the patient, highlighting their
advantages/disadvantages
• Negotiate and agree on the best alternative compression system with
the patient
• Arrange for the patient to try the new system for a short period to
evaluate and change it, if it is not suitable
• Demonstrate how to apply a compression bandage and advise the
patient when the bandage will be changed
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Top tips
Tips to ensure concordance with
compression therapy:
• Explain why compression therapy is
so important
• Explain that compression, along with the
right local treatment, will help the ulcer to
heal sooner
• Explain how compression may feel. Use
positive language like ‘support’ and ‘firm’,
avoid words like ‘tight’
• Give clear, unambiguous information to the
patient and their carers
• Involve the patient as much as possible
by offering them a range of options and a
choice of styles
• Ensure the correct size is selected by taking
accurate limb measurements and fitting
• Apply compression first thing in the morning
when oedema is minimal and remove it
at bedtime
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Patients should be shown examples of compression
systems and dressings, and be encouraged to take
an active role in treatment selection. Patients can be
empowered by teaching them how to recognise when
a bandage has been applied correctly.

Empower patients to make life-long
behaviour changes to improve their
health and prevent recurrence
Many patients with leg ulcers are adapting to a
progressive illness that may require life-long behaviour
changes, which can be difficult to adopt.2,7
Patients’ lives are typically defined by set patterns
of behaviour and routines such as poor diet and lack
of activity.15 These habits are notoriously difficult to
change.14 The Practice Point on page S44 highlights
that giving a patient a list of unrealistic instructions
that do not fit in with their lifestyle is likely to result
in failure and poor outcomes, both in terms of healing
and quality of life.
Wound-healing treatment plans may be difficult for
patients to understand, and so they often do not
implement them, resulting in delayed healing. Studies
highlight that patient outcomes can improve (faster
healing and less chance of recurrence) when there is
a positive relationship between the patient and the
health professional, and the latter can support them
to make lifestyle changes.2,14,16

S44

Practice point
Consider the clinical scenario below:

What do you think the outcome will be?

A community doctor sees an elderly patient with a
highly exuding, painful wound on her left leg. The
patient lives alone and struggles with her mobility
due to bilateral lower-limb oedema. The doctor
diagnoses a VLU and instructs the patient that her
dressing needs to be changed daily and prescribes
compression bandages. The doctor neither asks
the patient if this will be manageable or if
she needs any help, nor suggests any
way of managing her pain.

The patient’s main concern is the amount of
fluid leaking from her ulcer and the pain, which
is persistent and stops her from sleeping. She is
unlikely to follow the doctor’s advice as she does
not understand the purpose of the compression
bandages, which feel tight, might make her pain
worse and will initially increase leakage of fluid.
Without an explanation of how the bandages will
help her ulcer to heal and what short-term and longterm effects she might feel or observe, and with no
pain management, it is likely that she will remove the
bandages at home. Inadequate concordance with
treatment will delay healing, and symptoms such as
oedema will persist or even worsen.

3D: A Framework to Improve Care for Patients with Leg Ulcers
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Motivational interviewing is a person-centred approach in which health professionals
can encourage patients to make positive behaviour changes to improve their health.17
The example below shows how this approach can be used with leg ulcer patients.

Mr Jones is a 69-year-old overweight patient with a mixed-aetiology leg ulcer.
He has been told to lose weight by several health
practitioners, but struggles to do so. His mobility has
gradually decreased as he has gained weight.

How can you empower Mr Jones
to help his ulcer heal?
A motivational-interviewing approach involves
asking Mr Jones what he can achieve and wants to
change about his lifestyle. It also requires actively
listening to his responses to help him devise
a realistic weight-loss plan and become
more mobile again, which will help
his ulcer to heal.

What type of open
questions could you ask
the patient?
• What food and drink
do you have in a
typical day?

His doctor now tells him he is clinically obese and at risk
of developing diabetes.

What should you consider before and
during this motivational-interview process?
Before starting this process, it is important
to be aware of what resources are available to
help Mr Jones, such as local weight-loss groups,
educational information on healthy eating and
referral to a dietitian.
During this patient dialogue, the
patient’s feelings and concerns
should be respected, and the
health professional nonjudgemental. This can help
to build trust, so that the
health professional can
work with the patient
to help them make
long-term behaviour
changes.

• How many portions of
fresh fruit or vegetables do
you eat in a typical day?
• What are your favourite foods
or snacks?
• When in the day do you typically feel hungry?
• Do you manage to do any form of
physical activity?
• How could you build more physical activity into
your day?
• What do you think may be making it difficult for
you to lose weight?
• What kind of support do you think would help
you to lose weight?
• How much weight would you like to lose?
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What do you think are the benefits of
this approach?
These questions will help to engage Mr Jones
and provide detailed information that can be
used to plan a suitable weight-loss strategy for
him. Ultimately, losing weight will help Mr Jones
improve his general health and sense of wellbeing.
It will also increase his mobility and quality of life,
and help his leg ulcer—which previously restricted
his ability to undertake daily activities—to heal.
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How can you
improve your clinical
communication skills?
All health professionals can learn how to
communicate more effectively with patients. The
empowerment approach relies on effective dialogue:
if both parties feel able to communicate their
thoughts and concerns, a productive exchange of
ideas can develop.

Improving your body language

Creating the right environment

• Sit facing the patient and at the same level
(preferably away from a desk)

This type of approach requires a quiet environment
and the impression of an unhurried approach, which
can be conveyed by maintaining eye contact with the
patient and active listening.

Adopting the right attitude
Health professionals’ efforts to promote behaviour
change tend to be ineffective when they use a
didactic (instructive) educational or—the ‘youmust-do-this’—approach. Instilling fear by saying
‘if you don’t do this, your ulcer will get worse’ is
counterproductive in the long term as patients lose
confidence and feel powerless and out of control.18
The dialogue between the health professional and the
patient and their family should be non-judgemental,
assertive and conversational, rather than didactic.

3D: A Framework to Improve Care for Patients with Leg Ulcers

The body language of the patient and heath
professional are of equal importance. Health
professionals can use the following simple techniques
to help reassure patients that they are listening to
them and can empathise with their concerns:

• Look directly at the patient and smile
• Nod to encourage them to speak
• Allow the patient time to speak and do not
interrupt them
• Be aware of visual cues indicating that the patient
is uncomfortable, such as folded arms, looking
down and hand-wringing
• Focus on the patient and do not take notes or face
the computer.
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Asking questions and actively listening
The listening element of the information-gathering
process is essential to explore the patient’s
perspective of their leg ulcer and assess their
expectations. Several techniques can be used to
achieve this.
Asking open questions can help put patients at
ease by encouraging them to describe their health
concerns in their own words and to offer potential
solutions. This is much more likely to encourage
patients to disclose useful information and to provide
insight into their thoughts and feelings.
The following simple techniques will help put
patients at ease and ensure they understand what
you are asking:
• Start by asking relevant non-threatening,
open questions
• Use clear language and short sentences
• Speak slowly and face the patient
• Avoid medical terminology such as venous
insufficiency and hypertension. Table 12
summarises key medical terms and their
non-medical alternatives
• If the patient does not understand the question,
re-phrase it in a different way
• Do not ask too many questions as people can only
process small chunks of information at a time
• Check the patient’s understanding by asking them
to rephrase what they have just been told.
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Table 12. Common medical terms and
non-medical alternatives
Medical terms

Non-medical alternative

Hypertension

High blood pressure

Ankle oedema

Swollen ankles

Compression bandage

Bandage

Diuretics

Water tablets
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How to prevent a leg
ulcer recurrence
Some patients cannot tolerate the levels of
compression recommended to prevent recurrence
and refuse to wear compression stockings because
they perceive them to be difficult to apply and
think they will be uncomfortable. Therefore, it
can be helpful to initially prescribe lower levels of
compression to achieve concordance and reduce
oedema. This may encourage patients to continue
wearing the compression hosiery.19
As compression hosiery must be worn for life to
prevent leg ulcer recurrence, patient preference
should be considered to encourage concordance.13
Reminders of previous ulceration are not always
enough to convince reluctant patients to wear their
compression garments and may trigger feelings of
hopelessness, which can be counterproductive as the
patient may feel powerless to make the necessary
behaviour changes.14
Advice should be given about skin care, oedema
management, hosiery application and care of
compression garments.

How to establish
effective communication
with other health
professionals to ensure
continuity of care
It is in the patient’s best interest to ensure there
is good communication and teamwork between
all of the health professionals involved in their
care. A collaborative team approach to leg ulcer
management has been shown to result in early
intervention and continuity of care, which will
optimise patient outcomes.2,10,20
Box 8. Eight benefits of effective communication
between health professionals

1. Speeds up referrals to enable early intervention
with the right care
2. Enables individualised health and social
care plans
3. Maintains continuity of care, with the provision
of the right treatment
4. Leverages complementary perspectives and
expertise to solve problems
5. Ensures consistent communication with the
patient and carers
6. Achieves person-centred care
7. Promotes patient concordance
8. Reduces healing times

However, evidence shows that communication
between health professionals is often hindered
by cultural and organisational obstacles.21 Gaps in
communication between health professionals are
illustrated in Figure 12.
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Figure 12. Gaps in communication between health professionals24

Reasons for gaps in
communication
• Strong sense of identity
(professional belonging)
• Different training
Community/primary care
Nurses

Physio and
occupational
therapist

Hospital

• Different specific
legislation
• Particular knowledge
domains

Specialist

• Organisational structures
• Geographical distances
• Terminology
GPs

Social
workers
Lack of information
during and after
hospital admission

To achieve better communication and collaboration
between health professionals, it is necessary to shift
the focus from deciding who is responsible for the
patient, to reaching a shared understanding on how
to achieve the best possible care for them (see Top
tips). This will be achieved by developing a sense of
community and trust, and showing respect for other
health professionals’ knowledge and perspectives.21
Communication and collaboration between health
professionals involved in a patient’s care is essential
to identify problems and find solutions for them.
Regular group discussions, which should include
sharing different perspectives about individual
patients’ cases, have been shown to provide the
following benefits:21
• Leads to person-centred care, with individualised
health and social care plans
• Fosters mutual respect and positive collaboration
• Creates learning opportunities.
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Top tips
When managing a patient with a wound, think
about the following questions to guide you in
interprofessional dialogue:
• What facts do you have about the patient
(health and social)?
• What additional facts do you need?
• What needs to be done?
• How should it be done?
• Who should do it?
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Top tips
The following practical tips will help health
professionals optimise communication with
each other to improve patient care:
• When referring a patient to another health
professional, use specific referral criteria
to ensure the patient benefits from a
multidisciplinary team approach. An example
is given in Figure 13
• Prefer face-to-face meetings or telemedicine
(see Box 9 for definition) to written
communication. Figure 14 (page S51)
ranks the effectiveness of different
communication channels
• Use tools that can help you to establish and
maintain fluid communication with other
health professionals involved in the patient’s
care. Some examples are given in Box 9

Figure 13. Example of effective referral and collaborative multidisciplinary teamwork to develop a tailored care plan
Is it really a
venous leg
ulcer? Should
more tests
be done?

There are some signs
of arterial insufficiency,
I wonder if it is safe to
apply a compression
bandage?

Problem list
Medical concerns
Functional abilities
Social environment

1

You are unable to establish a firm diagnosis or you
realise that, despite adequate compression and local
wound treatment, the wound is not progressing
satisfactorily (see the 3D Leg Ulcer Strategy
(Figure 2, page S9) for when to refer). Who
Tailored
can help you?

care plan

4 Invite the specialist to maintain regular
communication and design a treatment plan
and follow-up strategy together.
3D: A Framework to Improve Care for Patients with Leg Ulcers

2 List the problems to be solved,
considering all of the potential
patient issues. Think about
which specialist can help. Refer
the patient with a ‘problem list’
to be solved.

Get
speciailst
advice

Make sure the patient
understands why you
are referring

3 The specialist will assess and decide a treatment plan.
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Figure 14. Communication channels between health
professionals, from the most to the least effective
Most effective

Face-to-face
meeting
Telemedicine

Voice/phone
Least effective

Email/text

Box 9. Tools that can support effective communication

• Established referral mechanisms,20 such as
shared clinical pathways that provide a common
framework and language, to facilitate referral and
achieve standardisation and continuity of care26
• Patient diaries, which will keep track of the care
provided, and ensure that the patient’s goals
and preferences are taken into account by health
professionals involved in their care
• Schedules that ensure regular uninterrupted
meetings between members of the care team21
• Digital tools that support timely and continuous
communication between health professionals20
• Telemedicine enables the multidisciplinary team
to remotely share and discuss information about a
patient to ensure an accurate diagnosis and adapt
care when required. Telemedicine can comprise:
- teleconsultation, where a health professional
receives specialist advice in the presence of
a patient
- teleexpertise, where a health professional
receives specialist advice when a patient
is not present
- teleassistance, when a specialist remotely
assists a health professional who is undertaking
a patient assessment

Summary
Person-centred care involves placing the patient at the centre of everything
health professionals do. Effective communication, active listening and
involving patients and their families/carers in decision-making will ensure
that the patient’s wellbeing is at the centre of care and will help to promote
concordance. Moreover, all health professionals involved in the patient’s care
should aim to overcome cultural and organisational obstacles to communication
in order to collaborate as a multidisciplinary team. Good communication
between team members facilitated by effective patient documentation and
relevant digital tools helps to ensure that patients’ needs are addressed.
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Basis for recommendations

• Cochrane systematic reviews9,13

The recommendations in this section are based on
the following clinical guidelines:

• European Society for Vascular Surgery (ESVS).10
Management of chronic venous disease

• Royal College of Nursing (RCN). The nursing
management of patients with venous leg ulcers22

• Vascular Surgery and the American Venous Forum.
The management of venous leg ulcers published by
the Society for Vascular Surgery and the American
Venous Forum.23

• Scottish Intercollegiate Guidelines Network (SIGN)
guideline. Management of chronic venous
leg ulcers19
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Conclusion
The clinical evidence on leg ulcer management demonstrates that to achieve
good outcomes, a comprehensive holistic assessment must be performed
to establish the wound aetiology. This will inform treatment selection, with
compression being the cornerstone of venous leg ulcer management, along
with the use of interactive wound dressings from the outset to reduce
healing times. This supplement provides health professionals with practical
recommendations on how to achieve this in practice. This involves education
on the core aspects of leg ulcer assessment and on the provision of
person-focused and evidence-based care.
The key to achieving successful outcomes is, of course, effective
implementation of these principles into day-to-day practice. The accessibility
of this document and the simplicity of the 3D Leg Ulcer Strategy will help
facilitate this. First, the clinical team will need to liaise with its manager to
form a consensus on the evidence-based rationale for this approach and to
discuss pragmatic strategies for putting it into action.
As the 3D Leg Ulcer Strategy becomes an established reality, it will be
valuable to audit its effect on patient outcomes and reflect on what aspects
could be improved, including why and how. Where implementation results in
better patient outcomes, health professionals will be keen to share data with
others, as broader implementation might benefit more patients.
It is hoped this will bring us closer to the ultimate objective of standardising
leg ulcer care, which will help patients resume their normal lives sooner.
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APPENDIX 1

LEG ULCER ASSESSMENT FORM
Clinic
Surname (Mr/Mrs/Miss)

First names

Address

Tel no.
Next of kin

Hospital no./MPI no./NHS no.

Relationship

DOB

Tel no.

GP

Occupation

District nursing team

Address
Tel no.
Referral: GP/DN/PN/Self/Other

Tel no.

Feedback to referee

Date

Letter _ telephone
Date of assessment
Name of assessor (please print clearly)

Designation

Signature of assessor

PREVIOUS MEDICAL HISTORY ( any known allergies)

Patient’s name:

DOB

NHS No

RISK FACTORS — ATERIAL (please circle YES or NO- answer ALL questions)
Myocardinal infarction

Yes / No

Peripheral vascular disease

Yes / No

Congestive cardiac failure

Yes / No

Intermittent claudication

Yes / No

Angina

Yes / No

Diabetes mellitus

Yes / No

Transischaemic attack

Yes / No

Rheumatoid arthritis

Yes / No

Hypertension

Yes / No

Anaemia

Yes / No

3D: A Framework to Improve Care for Patients with Leg Ulcers

Chapter title
Appendix
1 Leg
(CMD+SHIFT
ulcer patient
to edit)
assessment form

CVA (stroke)

Thyroid problems

Yes / No

Yes / No

Please give details of any recent episodes

Smoking

How many per day?

Yes / No

RISK FACTORS — VENOUS (please circle YES or NO- answer ALL questions)
Left leg

Right leg

Deep vein thrombosis

Yes / No

Yes / No

Thrombophlebitis

Yes / No

Yes / No

Varicose veins

Yes / No

Yes / No

Varicose viens surgery

Yes / No

Yes / No

Sclerotherapy

Yes / No

Yes / No

Orthopaedic surgery

Yes / No

Yes / No

Lower leg fractures

Yes / No

Yes / No

Lower leg traumas

Yes / No

Yes / No

Pregnancies (how many)

Yes / No

Prolonged periods of bed rest (4 days +)

Yes / No

Please give details of recent episodes or contributing factors

Current drug treatment (including dose and frequency)

Blood pressure

Weight

Average / Above average / Obese / Below average

Pulse

Blood sugar level

Wound swab: date

Result

Action

Other (ie blood test)
Patient’s name:

DoB

NHS no.

Clinical examination of legs (please circle YES or NO — answer ALL questions)
Venous

LEFT LEG

RIGHT LEG COMMENTS

Varicose veins

Yes / No

Yes / No

Brown staining

Yes / No

Yes / No
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Varicose eczema

Yes / No

Yes / No

Induration (woody feeling in skin)

Yes / No

Yes / No

Atrophie blanche

Yes / No

Yes / No

Ankle flare

Yes / No

Yes / No

Oedema

Yes / No

Yes / No

Ulcer in gaiter area

Yes / No

Yes / No

Ulcer in hollow behind malleolus

Yes / No

Yes / No

Capillary refill time (check toe > 3 seconds)

Yes / No

Yes / No

Cold foot

Yes / No

Yes / No

Foot dusky colour on dependancy

Yes / No

Yes / No

Foot blanches on elevation

Yes / No

Yes / No

Thickened toe nails

Yes / No

Yes / No

Shiny hairless skin

Yes / No

Yes / No

Gangrene or ulcers on toes

Yes / No

Yes / No

Arterial

PAIN ASSESSMENT
Felt where?
Other

Left leg

Right leg

Toes

Ulcer

Feet

Please state

PAIN ANALOGUE SCALE
0 = No pain 1 = Mild pain 2 = Moderate pain 3 = Severe Pain
4 = Very severe pain 5= Worst ever pain

PAIN ASSESSMENT
Tick appropriate box

1

2

3

4

5

CONSTANT

INTERMEDIATE

DAY
NIGHT

AT DRESSING CHANGE
FACTORS CAUSING EXACERBATION:

Patient’s name:
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Does the patient have pain:

Patient’s own description of pain:

On movement?

Yes / No

At rest?

Yes / No

Is sleep disturbed?

Yes / No

What helps to relive pain?

Dependency

Elevation

Other

Left leg

LEFT MEDIAL VIEW

ANTERIOR VIEW

POSTERIOR VIEW

LEFT ARTERIAL VIEW

RIGHT MEDIAL VIEW

ANTERIOR VIEW

POSTERIOR VIEW

RIGHT LATERAL VIEW

Right leg

No.

Duration of ulcer

Patient’s name:

Previous leg ulcer care provided by:

DoB

NHS no.

Vascular assessment
Date

Flat with one pillow

Palpable foot pulses

Upright

Semi-recumbent with two pillows
Left leg

Right leg

Yes / No

Yes / No

PULSE SOUNDS
Brachial

(triphasic, biphasic)
monophasic)
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Ankle:
Posterior tibial
Dorsalis pedis
Anterior tibial
Peroneal

Pressure indices (ABPI)
Dorsalis pedis

Ankle circumference
Calf circumference
Foot measurement
02 Saturation: raised above waist
Dependent
Other tests:

Conclusion and summary of assesment
Venous ulcer/ Arterial ulcer / Mixed / Diabetic / Gravitational / Traumatic / Rheumatoid / Other

Patient’s name:

DoB

NHS No.

Mobility
Fully mobile?

Yes / No

Walks with aids?

Yes / No

Partially mobile?

Yes / No

Chairbound?

Yes / No

Bedbound?

Yes / No

Legs elevated?

Yes / No

Does patient sleep in bed at night?

Yes / No

Does the patient walk heel to toe?

Yes / No

Fixed ankle joints?

Right leg – Yes / No
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NUTRITION
Does the patient eat a well-balanced diet?

Yes / No

Does the patient have a reduced apetite?

Yes / No

Does the patient take food supplements or vitamins?

Yes / No

is the patient able to prepare meals?

Yes / No

Does the patient have meals-on-wheels?

Yes / No

PSYCHOLOGY
Does the patient appear depressed?

Yes / No

Yes / No

Does the patient appear anxious?

Yes / No

Yes / No

Does the patient appear cheerful?

Yes / No

Yes / No

Does the patient understand their health needs?

Yes / No

Yes / No

Does the patient have a positive attitude to treatment?

Right leg

Does the patient avoid social activities due to the ulcer?

Yes / No

Does the patient have a support network, eg family,
friends, to assist with their care?

Yes / No

REFERRALS
Does the patient need to be referred for:
Dietitian

Vascular consultant opinion

Lymphoedema service

Venous

Duplex scan

Diabetic nurse specialist

GP

Dermatology

Diabetologist

Arterial

Social services

Podiatry
Yes / No

Referral sent:
Other relevant problems:
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APPENDIX 2

What does evidencebased practice mean?
Evidence-based practice describes a systematic
and person-centred approach to health care. It was
defined by Sackett in 1996 as:1

Best evidence refers to methodologically sound,
clinically relevant research about the effectiveness,
safety and cost-effectiveness of healthcare
interventions.1 This definition requires integration of
three major components for clinical decision-making:

‘...the conscientious, explicit, and judicious use of
current best evidence in making decisions about the
care of individual patients. The practice of evidencebased medicine means integrating individual clinical
expertise with the best available external evidence
from systematic research’.

• The best external evidence
• Individual health professionals’ clinical expertise
• Patients’ preferences and values.

Figure 15. A model for evidence-based clinical decisions1

Patient values

EBP
Best research
evidence

EBP – evidence-based practice
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Not all evidence is the same

When reading a piece of evidence, the following
must be taken into account:

Some sources of evidence are stronger than
others and differentiating between stronger and
weaker sources of evidence is an essential skill
for health professionals.

• Study design—for example, is it a randomised
controlled trial (RCT), a non-comparative study
or an observational study etc?

The internet has changed how health professionals
find clinical information, but the quality of its
resources is not regulated, so they can lack credibility.
As a result, there is a disconnection between the
convenience of searching for information using an
internet search engine and conducting a systematic
search of academic databases for reliable, credible
information.2 Teaching health professionals how to
access reputable health information sources and
selectively read and critically appraise high-quality
evidence is one of the most effective strategies
for improving research dissemination and
changing practice.

• The quality, quantity and consistency of
the evidence.
An evidence pyramid visually depicts the strength
of different sorts of research designs. The pyramid
in Figure 16 is one of many illustrating the relative
strength of different types of evidence. The higher
a research methodology is ranked in the pyramid,
the more reliable it is assumed to be.

Figure 16. Pyramid of evidence

Metaanalyses
and systematic
reviews

Randomised controlled trials
(RCTs)

Non-comparative clinical trials

Observational studies

Case series and case reports

Pre-clinical studies (e.g animal, in vitro, model...)
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At the top of the pyramid are systematic reviews and
meta-analyses, which integrate results of multiple
similar clinical trials to produce findings that are less
likely to provide ‘misleading’ information about the
effect of an intervention.1

A meta-analysis on a given question uses a statistical
approach to combine the results from multiple
studies in an effort to increase power (over individual
studies), improve estimates of the size of the effect
and/or to resolve uncertainty when reports disagree.3

Systematic reviews answer a specific clinical question
such as, ‘what dressing should we choose to reduce
leg ulcer healing time?’, by:
• Performing a comprehensive literature search
• Selecting only the higher-quality studies
• Doing a combined analysis of those studies.
Figure 17. The process of a systematic review

Specific question

Define the scope

Evidence streams
Healtheconomic
studies

Clinical
studies

Search the literature

Animal
studies
Assess the research

Combine the findings
Systematic review
Evidence integration

Conclusion
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Randomised controlled trials (RCTs) are positioned
close to the apex of the pyramid because they are
the only studies that provide strong evidence on
effectiveness of a treatment.
In an RCT, participants are randomly allocated to
two or more groups to compare an intervention
(such as, a dressing) with either no intervention or
a control intervention (such as, a different dressing)
in what is named the control group. Both groups are
followed up for a specified period and the outcomes
that were defined at the outset, such as reduction of
wound surface area or complete healing, are analysed
(Figure 18).

S63

Where possible, the groups are similar, apart from
having access to the intervention, so that any
differences in outcome are, in theory, attributable to
the intervention. In a single-blind RCT, participants
do not know which treatment they are receiving. In
a double-blind RCT, neither the participants nor the
investigators know which treatment the participants
are receiving, which further reduces the risk of bias.

Figure 18. The process of a randomised controlled trial

Study
population

Compare results

Treatment

Follow-up

Control

Follow-up

RCTs have an experimental design: the robustness
of the results depends on the quality of the RCT.
When reading an RCT, it is important to understand
the importance of the p value, which is an indicator
of the strength of the evidence. The p value is the
probability of any observed differences between
the results of treatment and control groups having
occurred by chance. P values are expressed as a
number between 0 and 1. A small p value (typically
≤0.05) is indicative of strong evidence; a large p value
(typically p>0.05) is indicative of weak evidence.

Top tips
Here are some questions that can help you assess
the quality of an RCT
• Can the assessment protocol produce data that will
answer the clinical research question?
• For the analysis, is there a large enough number
of patients to answer the research question? Small
sample sizes make findings unreliable
• Has potential bias been eliminated? In particular,
are the populations and wounds compared in the
trial similar?
• Is there a gap between the number of patients
recruited into the trial and those included in the
data analysis? If yes, why?
• Are there inconsistencies? For example, between
different subgroups of patients, or with the results
of other studies on the same topic
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Lower down the pyramid are non-comparative or
uncontrolled clinical trials. These are studies in
which participants are given a treatment and simply
followed for a period of time to see if they improve,
with no comparison against a control group.

Uncontrolled clinical trials help to establish early in
the research process that there is a clinical effect
worth investigating, as they provide information
about the performance of the tested product.
They also provide information about the safety
and acceptability of the tested product.

Figure 19. The process of a non-comparative study

Results

Study
population

Treatment

An observational study is a study in which the
investigator does not change their usual practice
or the care given to the patients when trialling
a treatment, but simply records what happens.
Examples are cohort studies and case series. They
are undertaken to support data from clinical trials
(experimental model) and establish whether or not
clinical data from RCTs can be transposed to real life.
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Follow-up

Pre-clinical studies are conducted before clinical
trials (testing in humans). They collect feasibility
and safety data.
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Interpretation of evidence
for practice guidance
To assess the strength of guidelines and
recommendations, consider:
• The source of the guideline
• The methodology used to produce the
recommendations. Use of systematic reviews or
meta-analyses is indicative of robust guidelines.
Best practice statements are based on the opinions
of experts, which are informed by their practice and
the existing literature. As such, consensus guidelines
are not systematically based on research evidence.
Using expert opinion as the only basis on which
to make clinical decisions causes problems, as
health professionals may introduce new treatments
before they have been shown to work, or they are
too slow to introduce treatments that are proven
to be clinically effective. However, where there is
insufficient high-quality research to support clinical
practice, best practice statements can be considered
among a range of sources of knowledge.4

Top tips
Poor quality evidence may seem superficially
plausible if it looks good. Here are some tips and
questions that will help distinguish between good
and poor evidence in a publication:
• Do the research question, study design and
findings match up? Does this study make sense?
• Is the research design appropriate, or is it flawed
or incomplete? Is it clear how the study was carried
out, and can others decide if the methods were
valid or repeat them to verify the results?
• Is the evidence based on one person’s opinion or
has it been peer-reviewed?
• Is the evidence published in a reputable journal?
(Note: be aware that publications in authoritative
journals can contain poor-quality studies)
• Is this the most up-to-date evidence?
• Are the results supported or invalidated by other
research? Consistent results from different studies
indicate that the approach is rigorous
• Do not be confused by scientific jargon. Good
studies are written using plain language
• Ask if the study and results are relevant to
your patients
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