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I

ncidence of diabetes among the world’s adult population has almost quadrupled in the past
30 years with 422 million adults worldwide now diagnosed with the disease, according to
the 2016 World Health Organization Global Diabetes Report. Within this population, the
incidence of diabetic foot ulcers (DFUs) is reported to be 4%–10%, with a 1-in-4 risk of
ulceration during a lifetime.

The financial and human cost of the disease and associated complications are high: the
American Diabetes Association puts the global direct costs of the disease at $825bn. The
cost of the lower limb extremity accounts for a significant proportion of this spend — in the
US alone the cost of care of DFUs ranges from $9bn to $13bn of which between $1.38bn and
$1.9bn is spent on diabetic infection alone.
Increased incidence and escalating costs are having a devastating impact on health services
and putting further pressure on resources. Central to tackling the growing problem is the
implementation of robust prevention strategies that look to reduce DFU incidence.
This Position Document looks at the local management of DFUs against a backdrop of
increased incidence, stretched resources and patient outcomes.
Paper 1 ‘Innovations in the management of DFUs and the diabetic foot in remission’ sets the
global scene, looking at classification of DFUs, prevention strategies and the growing importance
of multidisciplinary teams (MDTs) in the management and treatment of them. A coordinated
team is pivotal to improving outcomes and has already been shown to decrease frequency of
limb loss. Yet MDTs are still in their infancy; there are currently no established parameters for
these teams. Despite guidelines from the International Working Group on the Diabetes Foot, the
composition of MDTs is dependent upon availability of local resources, skill mix and scope.
Paper 2 ‘Living with a DFU: the patient’s perspective’ looks at what it is like to have a DFU with
a detailed look at wellbeing. It explores the importance of consultation in addressing, managing
and treating not just physical effects but in developing a patient-focused, personalised care
plan that tackles the psychosocial impact of DFUs. In particular it looks at the role of dressings
that must meet patients’ needs (e.g. preventing leakage, reducing malodour) as well as the
clinician’s need to ensure optimal healing.
The final paper ‘Managing and treating DFUs’ was developed from a meeting of leading
experts in DFUs, it drills down into the principles of local management, with a detailed look at
dressing use; the management of exudate levels, deep wounds, infected wounds, prevention
of periwound damage and pain. It also looks at the use of second-line (advanced) topical
treatments and the role of self care.

Expert Panel
Keith Harding, Dean of Clinical Innovation, Cardiff University and Medical Director, Welsh Wound
Innovation Centre, UK
David Armstrong, DPM, MD, PhD, Southern Arizona Limb Salvage Alliance (SALSA), Department of
Surgery, University Arizona College of Medicine, Arizona, USA
Paul Chadwick, FFPM RCPS (Glasg), FCPM, Consultant Podiatrist, Salford Royal Hospital
NHS Foundation Trust
Elizabeth Ruth Choudhry, Senior Podiatrist, Clinical Support Services Al Mafraq Hospital, Abu Dhabi, UAE
Mike Edmonds, Professor of Diabetic Foot Medicine, Kings College Hospital, London, UK
Miriam Loots, Dermatologist, Sint Franciscus Gasthuis, Rotterdam, The Netherlands
Additional authors
David C Hatch Jr, DPM, Southern Arizona Limb Salvage Alliance (SALSA), Department of Surgery,
University Arizona College of Medicine, Arizona, USA
Ashu Rastogi, MD, DM Assistant Professor, Department of Endocrinology and Metabolism, Post-Graduate
Institute of Medical Education and Research, Chandigarh, India

WORL D UNIO N OF WOUN D H EALIN G SOCIET IES | POSITION D OCUMEN T

3

C H RONI C WOUND CARE | LOCAL MANAGEMENT O F DIABETIC FO OT ULCERS

Innovations in the
management of DFUs and
the diabetic foot in remission

T

he aim of this paper is to provide an overview of the extent of the
problem now faced in treating diabetic foot ulcers (DFUs); what makes
these wounds so complex and the evolution of advanced dressings to
improve patient outcomes. In order to promote optimal wound healing
and to reduce the impact of chronic wounds on the health economy,
clinicians need tools and education that facilitate accurate and comprehensive
wound assessment and evidence-based wound management.
EPIDEMIOLOGY: GLOBAL FACTS AND FIGURES
In the past 30 years the incidence of diabetes among the world’s adult population has
nearly quadrupled, rising to over 422 million adults worldwide. During this time global
prevalence has increased from 4.7% to 8.5%[1]. Within the diabetic population, the
incidence of DFUs has been reported to be 4%—10%, with a 1-in-4 risk of ulceration
during an individual’s lifetime[2,3].
Individuals with DFUs are demonstrating increased incidence of hospitalisation due to
infection, which has resulted in a rise in the number of amputations[4,5,6,7]. Of all amputations
associated with a foot wound of any type, DFUs precede up to 83% of major and 96% minor
amputations[7-11]. Furthermore it has been reported that 55% of individuals with diabetes and
a lower extremity amputation will require further amputation in less than 3 years[12,13].
The mortality rate of diabetes and diabetes-related complications is greater than the
5-year mortality rate of breast, colon and prostate cancer combined[14]. In 2012 alone
approximately 3.7 million deaths were related directly to diabetes and associated
complications[15]. The culmination of these findings marks the first time in the history
of humanity that deaths from non-communicable diseases have surpassed those from
contagions[16].

David C Hatch Jr,
DPM and
David G Armstrong,
DPM, MD, PhD, Southern
Arizona Limb Salvage
Alliance (SALSA),
Department of Surgery,
University of Arizona College
of Medicine

COST OF DIABETES AND CARING FOR DFUs
Diabetes is now associated with an astonishing $825bn in direct costs of care, worldwide.
Even more remarkable is that over one-quarter of these costs stems from one nation
alone — the US[15,16]. The cost of care of the lower extremity constitutes a significant
proportion of this budget. In the US, the cost of diabetic foot infection alone is between
$1.38bn and $1.9bn, while the annual cost of care of DFUs ranges between $9bn and
$13bn[5,7,18]. This does not take into account care of vascular disease in the extremity,
which frequently coexists.
The total cost of diabetic inpatient care for foot ulcerations is significant and if they
result in admission can be upwards of $100,000[6,19]. It has been reported that as much
as 25%–50% of all costs related to inpatient care among the diabetic population can be
directly attributed to DFUs[20].
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“…[this] marks the first time
in the history of humanity
that deaths from noncommunicable diseases
have surpassed those from
contagions[16]”

In terms of foot wounds, DFUs are the foremost cause of hospital admission with
increasing incidence of wound infection on initial presentation over the past 5 years. This
has also been associated with an up to 10-fold increase in cost[7].
Treatment costs for DFUs vary dramatically across the globe. The cost of care is highest
in the US in almost all areas of treatment. In the US, approximately two-thirds of costs
related to diabetes care are provided by government insurance; around one-third by
private insurance and a small percentage (3.2%) paid without insurance [16]. Total charges,
when compared to patient income, also vary; there is often an inverse relationship
between total cost and patient income. In many countries the total cost for DFU care is
disproportionately prohibitive when compared to patient income[21]. In fact the cost of
treatment for DFUs can range from three months salary to more than six years worth of
income depending on the geographic region and severity of disease[21].
Direct medical costs associated with complications of diabetes, including DFUs, present
substantial indirect economic loss to patients, their families and society through lost
income, disability and decreased societal contributions[16]. Absenteeism and reduced
productivity at work create indirect costs of approximately $26bn for the employed
population. Further reports on reduced productivity and disability due to disease total
more than $23bn. Other reports have put the total indirect costs due to early mortality
at $20bn. These findings put the total annual cost of diabetes, diabetic foot wounds
($175bn) and indirect costs ($70bn) in the US at over $245bn annually[16].
HOLISTIC APPROACH TO MANAGEMENT
The diabetic foot wound often poses a complex clinical picture that may be initially
difficult to address. A systematic approach to the management of a DFU requires
understanding of its multiple confounding factors and aetiologies. Sound knowledge of
appropriate examination procedures, therapeutic modalities or an established pathway
for referral is vital for effective holistic management of DFUs.
CLASSIFICATION OF DFUs
To ensure holistic assessment and treatment of DFUs, the wound should be classified
according to a validated clinical tool (Frykberg and Banks, 2015)[22].
The SINBAD (site, ischaemia, neuropathy, bacterial infection and depth) framework uses
a scoring system that helps predict outcomes, and is a simplified version of a previous
classification system; however, although it is comprehensive and attempts to be useful across
geographies, SINBAD is not well established in literature[23]. Developed in 2012, the PEDIS
is similarly not well established and there are few categories for classification, however it is
user-friendly and can be used by clinicians not as experienced in managing DFUs[23].
There are two well-established classifications. The first is the Wagner scale, which assesses
ulcer depth together with presence of gangrene and loss of perfusion over six grades (0–5);
however, it does not fully take into account infection and ischaemia[23]. The University of
Texas scale may be the most well received, as it accounts for all aspects of assessment and
cross-references them against one another, to devise a two-part score that includes grade
and stage[23]. Thus it lets the clinician gain a complete picture of the individual wound.
More recently, a new classification system of ‘the threatened lower limb’ — WIfI (Wound,
Ischaemia, foot, Infection; Figure 1, page 6) — has been developed for use in diabetic
and non-diabetic patients[24]. This system has been adopted by the Society for Vascular
Surgery and has been validated in rapid succession by multiple investigators[24-27].
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Figure 1 | Structure of the Wound/
Ischaemia/foot Infection (WIfI)
system[26]

Wound

0. No ulcer and
no gangrene
1. Small ulcer and
no gangrene
2. Deep ulcer or gangrene
limited to toes
3. Extensive ulcer and
extensive gangrene

Ischaemia

Toe pressure/TCP02
0. >60mmHG
1. 40–59
2. 30–39
3. <30

Foot infection

0. Not infected
1. Mild (<2cm cellulitis)
2. Moderate (>2cm
cellulitis/purulence)
3. Severe (systemic
response/sepsis)

Clinicians should be aware of three key aetiologies that will influence assessment, treatment
of the underlying condition and management of the DFU:
n Neuropathy
n Ischaemia
n Neuroischaemia.
Neuropathy and peripheral artery disease (PAD), along with cardiovascular disease, renal
dysfunction and others, are well known comorbidities of diabetes. Specialists involved in
healing diabetic foot ulceration recognise the importance of perfusion, offloading and proper
monitoring. However, when ulceration is present, appropriate classification and treatment
strategies of each wound’s characteristic must be considered for adequate and timely
treatment by appropriately trained physicians[28].
A clinically verified, holistic approach to DFUs, such as WIfI[26], outlines three areas that need
to be addressed and helps to identify which, at any one time, is the most ‘dominant’ risk:
1.
Tissue loss
2.
Ischaemia
3.
Infection[25,27,29].
Stemming tissue loss: All patients ranging from those with solely diabetic neuropathy to
those with neuropathy, PAD and infection share a single common denominator: tissue loss.
The primary pillars in wound care are to decrease non-viable tissue, promote healthy tissue
growth and prevent soft tissue loss[30,31].
The healing of soft tissue deficit follows a natural progression, which should be considered
when evaluating appropriate wound management. The base of a wound must first be filled
with healthy granulation tissue before the most superficial epithelialisation can occur.
The initial or ‘vertical phase’ produces sufficient wound bulking, coverage of vital structures
and depth resolution to allow further advancement of epithelialisation. In the ‘horizontal’
phase of wound healing, natural cellular signalling optimises the physical and physiologic
state of a wound for the horizontal migration of epithelial cells to the wound centre.
Although there are certain areas of phasic overlap, this ‘vertical-then-horizontal’
progression provides basic understanding to the order and expectation of results in
wound therapies and healing.
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“As the risk of complications
from diabetes heightens, the
role of the GP is paramount
in providing early referrals to
specialist care”

Managing ischaemia: Prevalence of PAD in the diabetic population is between 10% and
40%. Recent estimates show PAD is a complicating factor in the management of nearly
65% of all DFUs[32]. Furthermore, patients with peripheral neuropathy and PAD have
higher re-ulceration and amputation rates than those with peripheral neuropathy alone[33].
Appropriate vascular evaluation and strategy formulation to ameliorate or monitor the
effects of ischaemia must be used to aid wound healing in all patients presenting with a
diabetic foot ulceration[34].
Eradicating infection: Infection is the driving force towards amputation in diabetic
foot wounds even in the presence of ischaemia. Often patients presenting with severe
infection require emergency surgical intervention. Where this is not appropriate, IDSA
guidelines on antibiotic treatment of diabetic foot infections should be followed[35]. It is
important to identify pathogens and the susceptibility profile from appropriate culture
methods, including deep tissue samples[36,37]. In severe, yet non-surgical or complicated
soft tissue infections, referral to infectious disease (ID) specialists may be necessary to
ensure active ID involvement is included in the care plan.
The first step in wound treatment is thorough, routine cleansing, this includes removing
all surface debris, slough and infected tissue; areas of necrosis should be debrided to the
point of clean and healthy tissue[38]. There is general paucity of studies justifying serial
sharp debridement, however most international and proprietary healthcare guidelines
for wound care support the practice. One review on wound treatment revealed vigorous
sharp wound debridement was more likely to produce healing at 12 weeks than other
interventions[39]. It has also been noted that patients who received frequent debridement
experienced increased rates of healing[40]. Further investigation into the correlation
of debridement and improved wound healing suggests benefits associated with serial
debridement of DFUs[41]. (For further details on debridement, turn to page 21.)
PREVENTION STRATEGIES
All too often an initial discussion with a patient concerning his/her diabetic foot
wound happens in the emergency department, and centres on imminent acute surgical
intervention. Increasing the level of GP involvement in diabetic foot care can help to
reduce the number of times patients present to emergency departments.
As the risk of complications from diabetes heightens, the role of the GP is paramount in
providing early referrals to specialist care, as well as initiating the direction intervention
should take. Research reveals that GPs often have insufficient instruction in diabetic foot care,
and that regular comprehensive foot exams on patients with diabetes are infrequent[42-44].
Wound healing specialists are at the forefront of providing vital information concerning
the diabetic foot among peer physicians. Critical points of discussion include:
n Reviewing the 3-minute foot exam[45] while promoting its utility in every patient with
diabetes
n Summarising the American Diabetes Association (ADA) guidelines for primary care
physicians, the ADA Comprehensive Foot Examination and Risk Assessment guidelines
n Promoting an approach to the care of DFUs when discussing appropriate referrals for
specialist care[3,45].
Secondary prevention of DFUs is backed by strong data. Research over the past
generation has consistently pointed to pressure relief strategies and use of inflammationidentifying tools such as thermometry to identify and reduce risk of re-ulceration in
patients in diabetic foot remission[44,46,47,48].
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WHAT TO ASK

00 : 01

Does the patient have a history of:
n Previous leg/foot ulcer or lower limb
amputation/surgery?
n Prior angioplasty, stent or
leg bypass surgery?
n Foot wound?
n Smoking or nicotine use?
n Diabetes? (if yes, what are the
patient’s current control measures?).

WHAT TO LOOK FOR

00 : 02

Dermatologic exam:
n Does the patient have discoloured, ingrown or elongated nails?
n Are there signs of fungal infection?
n Does the patient have discoloured and/or hypertrophic skin
lesions, calluses or corns?
n Does the patient have open wounds or fissures?
n Does the patient have interdigital maceration?
Neurological exam:
Is the patient responsive to light touch (protective sensation)
on the feet?

n

Does the patient have:
n Burning or tingling in legs/feet?
n Leg or foot pain with activity or rest?
n Changes in skin colour or skin lesions?
n Loss of sensation of lower extremity.
Has the patient established regular
podiatric care?

Musculoskeletal exam:
Does the patient have full range of motion of the joints?
n Does the patient have obvious deformities? If so, for how long?
n Is the midfoot hot, red or inflamed?
n

Vascular exam:
Is hair growth on the foot dorsum or lower limb decreased?
n Are the dorsalis pedis AND posterior tibial pulses palpable?
n Is there a temperature difference between the calves and feet or
between the left and right foot?
n

Figure2 | 3-minute
diabetic foot exam[45]

WHAT TO TEACH

00 : 03

Recommendations for daily foot care:
n Visually examine both feet, including the sole
and between the toes. If the patient can’t do
this, have a family member do it
n Keep feet dry by regularly changing shoes and
socks; dry feet after baths or exercise
n Report any new lesions, discolourations or
swelling to an HCP.
Education regarding shoes:
Educate the patient on the risks of walking
barefoot, even when indoors
n Recommend appropriate footwear and advise
against shoes that are too small, tight or rub
against a particular area of the foot
n Suggest yearly replacement of shoes — more
frequently if they exhibit high wear.
n

Has the patient established regular podiatric care?
Recommend smoking cessation (if applicable)
n Recommend appropriate glycaemic control.
n

MULTIDISCIPLINARY APPROACH TO CARE
Diabetes is a complex disease and the management of DFUs requires input from a wide range of
clinical specialties. A multidisciplinary team (MDT) approach to DFUs is key to understanding the
linear relationship between uncontrolled diabetes, vascular compromise, foot deformity, diabetic
foot infection and other comorbidities. The burden of care and spectrum of services required for
sustainable success in diabetic foot care requires a team of organised and unified specialists.
A team effort, along with a systemic approach towards controlling ischaemia, wound severity,
and foot infection will help reduce the risk of amputation and identify the ever-changing
dominant risk factors during the lifetime of the patient’s care[49,50].
Early referral to an expert MDT is likely to improve outcomes. A recent audit of diabetes foot care
in England and Wales found that patients who were assessed by experts within two weeks were
more likely to be free of foot ulcers at 12 weeks than patients who had to wait longer to be seen[51].
A coordinated team approach has also been shown to decrease the frequency of limb loss
in diabetic patients worldwide[52-54]. In the Netherlands, and recently the US, the inclusion of
podiatrists in a multidisciplinary approach to diabetic foot disease has reduced amputations
by 34% and 64%, respectively[55,56]. Asian healthcare teams report strong correlation between
teamwork and multidisciplinary protocol in diabetic foot care in reducing rates of amputation[57,58].
In the UK, an organised MDT approach to the diabetic foot has shown sustained reduction in
amputation rates[59,60]. Italian literature also reports a reduction in hospitalisation and major limb
amputation thanks to deployment of an MDT in high-risk patients[61]. While there is a significant
amount of data to show that multidisciplinary protocol and teamwork reduce amputations, as
yet, there is no data to show definitively that a combination of advanced therapies and care via an
MDT leads to shorter healing times.
The benefits of an MDT are far reaching, including a focused approach to each patient’s particular
needs, optimised multifaceted management of patients with diabetes, and enhanced patient
surveillance[62]. When considering the makeup of an MDT there is no established set of parameters.
The IDF recommends that in order to provide comprehensive specialist foot care an MDT should
comprise doctors with a particular interest in diabetes, diabetes podiatrists, trained nurses, vascular
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Table 1 | Time for a specialist? Mapping out a treatment and follow-up plan
Priority

Indications

Timeline

Suggested follow up

Urgent
(active pathology)

Open wound or ulcerative area with or without signs of infection
New neuropathic pain or pain at rest
Signs of active Charcot deformity (red, hot, swollen midfoot or ankle)
Vascular compromise (sudden absence of DT/PT pulses or gangrene

Immediate referral/consult

As determined by
specialist

High
(ADA risk category 3)

Presence of diabetes with a previous history of ulcer or lower extremity
amputation
Chronic venous insufficiency (skin colour change or temperature difference)

Immediate or ‘next
available’ outpatient referral

Every 1–2 months

Moderate
(ADA risk category 2)

Peripheral artery disease +/- LOPS
DP/PT pulse diminished or absent
Presence of swelling or oedema

Referral within 1–3 weeks
(if not already receiving
regular care)

Every 2–3 months

Low
(ADA risk category 1)

LOPS +/- longstanding, non-changing deformity
Patient requires prescriptive or accommodative footwear

Referral within 1 month

Every 4–6 months

Very low
(ADA risk category 0)

No LOPS or peripheral artery disease
Patient seeks education regarding foot care, athletic training, appropriate
footwear, preventing injury, etc

Referral within 1–3 months

Annually as a minimum

*All patients with diabetes should be seen at least once a year by a foot specialist.
Key: ADA = American Diabetes Association; DP = dorsalis pedis; LOPS = loss of protective sensation; PT = posterior tibial

surgeons, orthopaedic surgeons, infection specialists, orthotists, social workers and psychologists.
However, despite the guidelines, it is local resources that will govern the skill mix and scope
of any foot care team. The key within any team is the ability to access immediately relevant
healthcare professionals, e.g. a vascular surgeon.
In the UK there have been moves towards establishing a core team of specialist diabetes
podiatrists, medical specialty consultants, orthotists and surgeons working with nurses and GPs
in a ‘virtual’ network. In many countries there is a shortage of specialist practitioners, which
makes establishing an MDT extremely difficult. However, non-specialist practitioners can play a
key role in the early detection of problems and prompt referrals.
Ideally, one clinician should act as coordinator (or gatekeeper) of multidisciplinary care to
ensure that appropriate referrals are made and that care is integrated. The coordinator may be
a podiatrist, a surgeon or another type of clinician with a special interest in diabetes. In some
countries, coordinated care may be based within a single clinic[63].
SUMMARY
DFUs are complex and costly to patients and health systems alike. As diabetic foot syndrome
incorporates endocrine, histologic, neurologic, ischaemic and orthopaedic factors, it is important
that DFU assessment is holistic and multidisciplinary, with a focus not only on evaluating and
managing the wound, but diagnosing and treating underlying disease.
As yet there is no universal model of care, nor indeed is any one nation leading the way in terms
of significantly reducing healing times.
The chances that these wounds will heal spontaneously are limited because the underlying
systemic disease — diabetes mellitus — impairs the process of normal wound healing.
However, by adopting a holistic approach to wound healing, with appropriate referrals and
multidisciplinary involvement, DFUs can be healed and limbs saved[22].
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Living with a diabetic foot ulcer:
the patient’s perspective
Box 1: What is an illness
narrative?

An illness narrative is
derived from an individual’s
explanation of their struggle
with a chronic or disabling
illness. It is their story of
living with the condition.
An illness narrative
or illness biography is
therefore a method that
enables a person to give
a comprehensive account
of their struggle with
chronic or disabling illness.
Through such narratives
the complexity of the illness
experience can be seen. As
Hyden (1997)[5] stated: ‘One
of our most powerful forms
for expressing suffering
and experiences related to
suffering is the narrative.
Patients’ narratives give
voice to suffering in a way
that lies outside the domain
of the biomedical voice.’
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Foundation Trust and
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MD, DM Assistant
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C

linicians and healthcare organisations often quite rightly focus on wound
healing when dealing with chronic wounds such as diabetic foot ulcers
(DFUs): measuring healing rates, monitoring infection and ischaemia,
and evaluating progress using an array of technologies. Managers of
healthcare organisations on the other hand, look at outcomes such as
amputation data and bed days as measures of success or failure.
This paper will move away from what are obviously important measures (detailed in
papers 1 and 3 of this document) to focus on how having a chronic diabetic foot wound
impacts patients’ lives. It will look at wellbeing and quality of life, and the importance of
an informed patient in the treatment pathway. It will further focus on the role of dressings
and wound management, such as offloading, within the treatment pathway and how
managing some of the distressing symptoms of living with a DFU, such as odour, may
improve a patient’s wellbeing. The paper will explore three key areas:
n Understanding the impact that having a DFU has on the person
n Reviewing the importance of consultation style and education, and how both can
increase understanding and empower patients to improve wellbeing
n Identifying the required features of dressings from a clinical perspective. What are the key
attributes and practical features that maximise a patient’s quality of life and wellbeing?
These issues will be explored using a review of the recent literature around wellbeing. The
patient stories in this paper were captured using the illness narrative technique. Informed
consent was obtained from the people involved and local governance procedures for
research were followed.
WELLBEING: THE PSYCHOSOCIAL IMPACT OF LIVING WITH A DFU
Wellbeing, although associated with quality of life, should be seen as a separate but
linked construct. While health-related quality of life centres on the relationship between
standard of living and health, wellbeing is a more subjective measure that looks at the
relationship between positive emotions and contentment in the absence of ‘persistent
negative emotions’[1].

A patient with a DFU is likely to experience symptoms including pain, restricted mobility,
pruritus, sleep disturbance, as well as leakage and malodour from exudate at the wound
site on a daily basis[2]. For the patient the psychological impact of these symptoms span a
spectrum of emotions including, embarrassment, shame, frustration and lowered selfesteem. These sometimes lead to mood disorders, such as depression and anxiety, and
suicidal thoughts[2].
While much of the work around wellbeing has focused on chronic wounds as a generic
entity, some work has been conducted that focuses specifically on the impact a chronic
foot ulcer has on a patient’s wellbeing[3]. Patients with a DFU experience a range of
psychosocial issues that can lead to a loss of ‘sense of self’[4] and social isolation.
Examples given by Kinmond et al[4] include a grandmother who is unable to take her
grandchildren to the park to feed the ducks and three men who are no longer able to play
football with children/grandchildren.
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LIVING WITH DFUs: THE REAL STORY
Extracts from Ruth’s story
Ruth lives in the UK and has had type 2 diabetes for 12 years. She also has moderate
peripheral arterial disease and chronic venous insufficiency. She developed a moderately
deep dorsal ulceration over the second and third metatarsal areas following a burn
from boiling water. The wound had become chronic and had been present 8 weeks on
presentation to the multidisciplinary foot team.

Picture 1: Ruth – Day 1

Picture 2: Ruth – Visit 3

Box 2: Definition of patient
wellbeing

An international consensus
document identified that
having a chronic wound,
such as a DFU impacts
on a patient’s ‘wellbeing’.
This same consensus
defined ‘wellbeing’ as
a ‘dynamic matrix of
factors including physical,
social, psychological and
spiritual’[6]. While describing
this concept of wellbeing
the authors identified that
people living with a wound
may have different priorities
when compared to those
of the clinician, such as
reducing the pain or odour,
covering up unsightly strikethrough or concerns about
wearing bulky dressings that
prevent them from wearing
shoes, or performing daily
activities[6].

Clinician: Can you tell me about your foot?
Ruth: “It was a bit silly really, I dropped a cup of tea on my foot — I had no shoes on — and
it burnt my foot. I didn’t think anything of it and ran it under cold water and went to bed: it
seemed okay. Over the next few weeks it didn’t heal and it started to become more painful
and smell. My leg started to swell and I got some sores on it. I stopped going out as it was
painful: I tried to rest it and I used some dressings from the chemist but they kept getting
wet through and the fluid was staining my footwear and making it smell. I had to throw
my slippers out as they were ruined and smelled awful. My son visited me and made me
go to the doctors and she gave me antibiotics and sent me here.”
Clinician: What impact has the wound had on your life?
Ruth: “It has turned it upside down: the worst thing is the smell and the leaking liquid – it
looks horrible and it stopped me going out. I was embarrassed. I should have gone to a
friend’s birthday party — she was 80 — but I couldn’t go, not like that. I thought it would
get better. I had lots of food in the freezer and my next-door neighbour used to bring me
bread and milk. I didn’t tell my family because they live a long way off: I didn’t want them
worrying. And like I said, I thought it would get better.”
Ruth was treated with compression bandages for the leg ulceration and a charcoal
dressing impregnated with silver with high absorbency (Actisorb Silver 220) for 2 weeks
to address the issues she was having with fluid management, bacterial burden and odour.
The dressing was switched to a foam dressing (Tielle) after 2 weeks.
Clinician: How are you feeling now?
Ruth: “Much better. When I came here I was worried what people would think, I also
worried I might lose my foot — I read in the newspaper that that could happen. The
podiatrist listened to my worries: I had a few! I explained I was worried about losing my
foot and the awful smell; she reassured me and told me she would remove the dead tissue
and give me dressings that would help with the smell and the leakage.”
Extracts from Amit’s story
Amit is a 52-year-old farmer from a remote village in North India. He is illiterate.
Clinician: Can you tell me about your foot?
Amit: “It’s been almost a year since I was diagnosed with the disease called ‘sugar’
because I used to urinate a lot. I had very little knowledge about the symptoms of
diabetes and how it could affect me on the whole. One cold winter night I placed my
feet in front of the heater for some warmth and ended up burning the first and second
toe on my right foot. I thought it was strange that I couldn’t feel it. I treated it just like
any other injury by applying antiseptic cream and bandages. But to my horror, after few
days, the wound had a stench like a dead mouse, and it was bigger. My family and friends
started to stay away from me because of the foul smell. They used to say: “This is so
irritating, why can’t you stay in one room?” I felt like I was carrying around a secret that I
couldn’t tell anyone. I decided to visit a nearby hospital, where I went ‘under the knife’ for
debridement, but the toe could not be salvaged. The wound got bigger and was ragged.”
Clinician: What impact has the wound had on your life?
Amit: “I could not go to my farms and lost the confidence that I would ever be able
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Box 3: The history of
consultation

The consultation process
has been researched since
the 1950s. In 1957 Balint[11]
described listening as a
skill and held the belief
that ‘asking questions only
gets you answers’. Almost
20 years later, Byrne and
Long[12] described two
polar consultation styles:
‘patient-centred’ and
‘doctor-centred’. They
found that 75% of doctors
adopted the practice style
characterised as being at
the end of ‘doctor-centered’
spectrum. Subsequently,
many models, including
Helman[13], Kurtz and
Silvermann[14], Pendleton
et al[15] and Neighbour[16],
have developed advocating
a more patient-focused
approach to consultation.
In the UK, diabetes
consultations has been
linked to Graffey et al’s[7]
Care Planning approach.
In combination, the
Neighbour[16] and Calgary
Cambridge[8] approach
focuses on goal setting
— a joint and negotiated
approach by patient and
clinician. The Calgary
Cambridge model[8] places
the Disease—Illness model
at the centre of information
gathering, which focuses on
the patient.

to work again. I asked God: ‘why me?’ It was awful: people don’t realise what it feels
like when you lose your freedom; when you can’t do what you want to do. My ordeal
continued as the wound never healed even after repeated visits. I felt I was living with a
taboo and that there was no remedy for it, until one of my neighbours advised me to visit
a diabetic foot clinic 120 miles away from my home. From the moment that I consulted a
doctor who had expertise in this field, things changed for the better.”
Amit’s wound was debrided and tissue was sent to the lab for cultures. Negative pressure
wound therapy (NPWT) was used to help it heal. Following this he was given antibiotics
and a daily, moist wound dressing was applied for 2 weeks. Some 3 months after the
onset of treatment at the specialist diabetic foot clinic, Amit was on this feet again with
the help of the treatment and some special shoes.
Clinician: How are you feeling now?
Amit: “I knew when the VAC was removed to reveal a clean wound that was red like a
strawberry with no foul smell whatsoever, that things would get better. It was financially
draining for me, but I continued as I could see the wound was improving. The specialist
not only provided treatment and shoes that got me back on my feet but also was the first
person to actually take the time to counsel me on various aspects of diabetes and foot
care. I realised that such a simple injury can turn into something devastating very quickly.”
DISCUSSION
Ruth and Amit’s stories show that irrespective of culture or geography the impact of
diabetes and subsequent foot ulceration has a devastating affect on a patient’s wellbeing.
Ruth and Amit described perfectly the social isolation, financial difficulties and the
impact on lifestyle resulting from their wound — and the stigma associated with it. More
importantly, they also describe the improvement in wellbeing that results from managing
wounds effectively. In Ruth’s case addressing the signs and symptoms of living with the
wound, which were causing her to withdraw from her social interactions. In Amit’s case
via radical debridement and the use of NPWT that saw him get back on his feet and back
to his farm.
THE IMPORTANCE OF THE CONSULTATION
The consultation is a pivotal moment in a patient’s health journey and it is vital that
clinicians use an approach that achieves the aim of gaining all the necessary information
to aid diagnosis but also takes into account the patient’s wishes and beliefs. Ruth touched
on this in her narrative describing how the podiatrist had listened to and reassured her
regarding her beliefs and Amit pointedly said: “He [the specialist] was the first person to
take the time to counsel me on various aspects of diabetes and foot care.”
Patient-focused, personalised care planning is key to identifying and establishing issues
that significantly impact the patient, addressing their fears and concerns[7]. At the patientfocused end of the spectrum the Calgary Cambridge model[8] helps clinicians to explore
and understand the health beliefs and priorities of the patient in a time efficient way. It
is a direct approach that allows for the expression of individual concerns. For example,
with Ruth her concerns focused on odour and discharge along with the belief that foot
ulceration leads to amputation. Failure to focus on the patient’s agenda and concentrating
only on practitioner’s concerns can result in conflict, particularly around issues such as
footwear and offloading.
DISCREDITED VERSIONS OF SELF
Social isolation is a common problem related to chronic conditions, such as DFUs[4].
People with a chronic condition need to make a continuous effort to maintain a positive
sense of self[9,10]. Patients who suffer with a chronic condition, such as a chronic wound,
often become highly aware of things they have lost, in particular aspects of self that
were previously taken for granted. As we have seen from Ruth and Amit’s accounts, daily
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activities, whether work or socialising, that they both once took for granted became
difficult, if not impossible, due to the physical and psychosocial impact of their wounds.
They both became embarrassed, withdrawing from daily life and subsequently lost
confidence in their ability to interact with others and complete daily tasks.
Loss of self and the resulting feeling of loss of self worth are a powerful form of suffering
experienced by people with a chronic condition[9]. Chronic conditions also have an
impact on patients’ ability to work, financial security and social networks. All this leads
to discredited definitions of ‘self’, loss of self worth and, ultimately, the feeling and fear of
becoming a burden. As Ruth describes in her story, she didn’t tell her family because she
didn’t want to worry them. She is not alone.
IMPLICATIONS FOR PRACTICE
The impact on a patient’s wellbeing and quality of life when he/she suffer with a DFU
should be explored through the consultation process. Kinmond et al[4] describe how
clinicians should focus on the individual’s total experience rather than just his/her
physical care. Education is vital and clinicians need to understand the ‘whole’ patient
experience to inform education strategies, without this the patient runs the risk of being
labelled as non-compliant or non-concordant.
THE ROLE OF DRESSINGS IN IMPROVING PATIENT WELLBEING
Dressing choice is as key to improving patient wellbeing as it is to managing the wound and
optimising healing. Given the factors that cause patients most concern and impact wellbeing,
clinicians should choose dressings that progress the wound to healing and minimise issues
that the patient finds most distressing, including leakage, malodour and pain.
The key is combining the elements that clinicians believe constitute the ideal dressing
with those that address patient need.
For clinicians, an ideal dressing is one that ensures optimal healing and addresses
the following[17]:
n Maintains high humidity
n Removes excess wound exudates
n Permits thermal insulation
n Impermeable
n Gaseous exchange
n Non-fibre shedding/nontoxic
n Non-adherent, comfortable and conforming.
Key performance issues of dressing from a patient perspective are related to the ability to
manage effectively the wound symptoms and signs. These include[17]:
n Remain in place
n Prevent leakage (e.g. retain fluid)
n Reduce odour
n Reduce pain.
SUMMARY
The impact on quality of life and wellbeing and the management of these distressing
symptoms cannot be underestimated and should form an integral part of any wound
management approach.
From a physical care perspective, steps should be taken to minimise the impact by the use
of appropriate management strategies including dressing choice and appropriate methods
of offloading.
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Managing and treating DFUs

D

FUs are a manifestation of complex, chronic systemic disease and
require multifaceted, multidisciplinary management to optimise
outcomes. This article is based on discussions at a meeting of experts
held in May 2016. It provides guidance on the local management of
DFUs pre- and post-debridement. However, it does not discuss the
management of surgical foot wounds in diabetic patients in which tissue loss or
modification of tissue position or structure has occurred.

ASSESSMENT OF DFUs
Early referral to and assessment by an expert multidisciplinary team is key to improving
outcomes, as discussed by Armstrong and Hatch (pages 4–9). Thorough assessment
underpins the management of a patient with a DFU. Initial assessment should include
evaluation of:
n Diabetes management and blood glucose control
n Previous history of foot ulceration and surgery
n Smoking status
n Symptoms and signs of peripheral artery or venous disease
n Symptoms and signs of peripheral neuropathy
n Musculoskeletal evaluation, e.g. for overall flexibility, range of movement in the ankle,
foot shape
n Systemic signs of infection
n Pain, e.g. neuropathic pain, wound-related pain
n Socioeconomic circumstances, dexterity, visual acuity and insight[1,2].
WOUND ASSESSMENT
The purposes of local DFU assessment (Box 1, page 18) include providing a baseline
from which to measure healing progress and to identify signs that indicate an
appropriate management approach, including referral needs (e.g. for vascular
assessment, review of diabetes management), dressing type and, very importantly,
whether treatment for infection is required.
One classification system that was discussed during the meeting was the WIfI (Wound
Ischaemia, foot, Infection) classification system for the ‘threatened lower limb’ as a
means of assessing the wound as discussed by Armstrong and Hatch (pages 4–9).
WOUND SIZE
Wound size is frequently used to monitor healing progress. A lack of change in size may
indicate that healing has stalled or that infection is imminent. A sudden increase in size
may indicate that the DFU has become infected.
Wound measurement should take place after debridement. Measurement of wound
length and width using a ruler is a common approach to determining wound size.
Multiplication of the measurements is often used to calculate wound area. However, this
approach is likely to overestimate wound area by as much as 40% in comparison with
more accurate methods such as planimetry based on wound photographs or tracings[4].
Several studies have used planimetry to confirm that early reductions in the area of DFUs
predict full epithelialisation later on (Table 1, page 19). A percentage wound area
reduction of 10%–15% per week or ≥50% after 4 weeks of treatment predicts healing[5].
For practical purposes, 4 weeks is often the time interval at which changes in wound area
are evaluated (Figure 1, page 20).
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Box 1: Initial local assessment of DFU

A physical examination should determine:
n If the foot is predominantly neuropathic, ischaemic or neuroischaemic?
n If it is ischaemic, is there critical limb ischaemia?
n If there are any musculoskeletal deformities?
In addition, the following should be observed and recorded:
n Wound location* — e.g. medial/lateral, plantar/
dorsal, toe, interdigital
n Wound size
– Length and width
– Area**
– Depth
– Volume**
n Tissue types present
– Eschar, slough, granulation tissue,
epithelialisation, necrotic tissue, underlying
structures (e.g. tendons, joint capsule, bone,
orthopaedic implants)
– Include descriptors such as colour and
friability
– Percentage of wound area covered by each
tissue type/colour

n Exudate level
– Amount of exudate***
– Colour
– Viscosity
– Purulent
– Current dressing, e.g. for sticking, leakage or
strike-through
n Wound edge
– Raised edge
– Callus
– Undermining/tracks/sinuses — record
location‡
and length
n Surrounding skin
– Maceration/excoriation — record location‡
and extent from wound edge
– Erythema — record location‡ and extent from
wound edge
– Oedema
n Odour
– Presence and nature
n Pain
– Local pain
– Level of pain
n Signs of infection (see text)

*If more than one wound is present, assess individually and check whether they are physically linked by a
track or sinus.
**Automated devices for measuring wound area and volume are available. They are widely used by the
clinicians in the expert panel.
***Assessment of levels of exudate production is difficult and highly subjective. Levels are often
characterised as low/moderate/high or +, ++, +++. Assessment of the appearance of the wound bed
(dry/moist/wet) and the dressing:exudate interaction may assist[3].
‡’Clock face’ diagrams may aid recording.

Repeated measurement of wound depth, degree of undermining and length of tunnelling
also provides useful information for monitoring. As a wound heals, wound depth and
volume will decrease due to granulation tissue ingrowth, and area will decrease as new
epithelium forms[10].
SIGNS OF INFECTION
Infection is a major threat in DFUs, more so than in wounds of other aetiologies not subject
to diabetic changes. It has potentially serious implications because of its ability to destroy
tissue, and its association with amputation. About half of all DFUs are clinically infected at
the time of presentation[11,12,13], and infection precedes about 60% of amputations[14].
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Guidelines recommend that infection in DFUs is diagnosed on the basis of the
presence of two or more of the following:
n Local swelling or induration
n Erythema
n Local tenderness or pain
n Local warmth
n Purulent discharge[15,16].
Neuropathy and peripheral vascular disease may blunt or mask signs and
symptoms of infection in DFUs[17]. Up to 50% of patients do not present with
classic signs of infection, such as redness, heat and swelling[18]. In such cases,
diagnosis of infection may rely on recognition of more subtle local signs of
infection, which may include:
n Increased exudate
n Friable or discoloured granulation tissue
n Undermining of wound edges
n Foul odour[15].
It is important to recognise the subtle signs of infection which may include just one
of the signs in list one, combined with two local signs of infection (list two). Key to
identifying these subtle changes is continuity of care across the multidisciplinary
team (MDT) and specialist care to understand the underlying disease pathologies.
In severe infection, systemic signs such as fever or hypothermia, increased heart
and respiratory rates, and high or low white cell counts may also occur[15].
DFU infection is classified as mild, moderate or severe according to the
extent and severity of the clinical signs, and whether systemic symptoms are
present[17]. Osteomyelitis may occur in any of these categories[19]. The diagnosis
of infection in a DFU is made largely on a clinical basis. However, if infection is
suspected, the DFU should be sampled after debridement for microbiological
analysis[18,20]. The results should be used to guide antibiotic selection[21].
There is much interest in a possible role of biofilms in wound infection.
Although it is not possible to identify biofilm using the naked eye or routine
culture techniques, a study using electron microscopy found biofilms in a high
proportion of DFUs[22,23]. Even so, it is not yet clear if the presence of biofilms in
a wound is always harmful, and it has been suggested that it may even protect
against infection[23].
MONITORING/REASSESSMENT
As some aspects of DFU assessment, e.g. description of colour, are subjective,
and DFUs may exhibit subtle signs of deterioration, regular reassessment by the
same person will help to detect problems early and provide consistency.
After the initial assessment, reassessment should focus on changes in wound
size, wound bed and exudate level and, importantly, detection of signs of
Table 1: Percentage area reduction as a predictor of healing in DFUs[6–9]
Study

Outcome(s)

Sheehan et al, 2003

n 53% area reduction at 4 weeks was associated with a significantly higher probability of healing at 12 weeks (p<0.01)

Lavery et al, 2008

n

[6]

[7]

Coerper et al,
2009[8]

≥15% area reduction at one week or ≥60% at 4 weeks was associated with a higher probability of healing at 16 weeks
n ≥50% area reduction at 4 weeks was associated with a significantly higher probability of healing at 12 weeks, 16 weeks
and 1 year (all p<0.01)

Snyder et al, 2010

[9]

n ≥50% area reduction at 4 weeks was associated with a significantly higher probability of healing by 12 weeks (p<0.01)
n DFUs that healed by week 12 had significantly greater % area reduction at weeks 1, 2 and 3 than DFUs that did not heal (p<0.01)
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infection. Signs of deterioration should be investigated to determine cause, e.g. developing
infection, poor glycaemic control or suboptimal pressure redistribution, and to indicate
referral or further treatment as appropriate.
A critical interval is 4 weeks after the start of treatment when a wound area reduction of
<50% indicates that the DFU is unlikely to heal and that the patient and the wound should
be reassessed fully with changes made to management as appropriate (Figure 1)[24].
PRINCIPLES OF LOCAL MANAGEMENT
Local management of DFUs should take place in the context of optimisation of blood
glucose control, treatment of vascular insufficiency and other comorbidities, offloading/
protection (removal of pressure), and patient/carer education (Figure 1)[24].
Debridement
Regular debridement is an important aspect of DFU management and aims to remove
slough, non-viable tissue and hyperkeratotic wound margins (callus). Sharp debridement
carried out by experienced clinicians with specialist training is widely used in treatment of
DFUs, but should be used with caution in a patient with an ischaemic foot[25,26]. Autolytic
debridement facilitated by dressings may have a role.

Figure 1 | Principles of local management of DFUs
(adapted from Frykberg & Banks, 2016)[24]
Standard local DFU management
Debridement
Cleansing
Management of exudate levels
Treatment of infection
Offloading/protection

n
n
n
n
n

Reassess regularly, e.g. weekly
n Is the wound making positive progress?*
Yes
No

Continue standard treatment
n At 4 weeks, has the wound area reduced by≥50%

Refer/amend management as
appropriate to correct problems
No

No

Reassess patient and wound

Yes

n Have all other aspects of
management been optimised?
Yes

n Consider second-line (advanced)
therapies

n Consider treatment and
reassess regularly

n DFU healed

*Triggers for reassessment include increasing wound size,
new pain or discomfort, signs of infection

n Ongoing surveillance
n Protective footwear
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Box 2: Antiseptic solutions
containing sodium hypochlorite

Antiseptic solutions
containing sodium
hypochlorite, e.g. Dakin’s,
have been used since the
early 20th century to cleanse
wounds because of their
broad bactericidal effect.
However, hypochlorite fell
out of favour because of
concerns that it is cytotoxic
to human cells and may
therefore damage wound
tissues[28]. Similar concerns
have been expressed about
hydrogen peroxide[29].
Despite this, short-term use
of hypochlorite or hydrogen
peroxide is advocated by
some clinicians to reduce
bacterial burden in DFUs on
the basis that the potential
benefits of reducing bacterial
load in the wound, and
hopefully avoiding infection,
greatly outweigh possible
detrimental effects on wound
tissues.

Cleansing
DFUs are generally cleansed with water or saline[27]. If slough is present, a gentle rubbing
action during cleansing may aid detachment. In wounds that are infected some clinicians
choose to use antiseptic solutions, e.g. hypochlorite or hydrogen peroxide[28,29], for
cleansing. Two members of the expert panel use hypochlorite to cleanse infected wounds,
when appropriate. (Hypochlorite must be used only by experienced clinicians and close
monitoring is required.)
Managing exudate levels
Management of exudate levels is a major factor in selecting topical treatment for DFUs.
Management objectives are often to maintain a moist wound bed to aid cell migration
and facilitate autolysis of slough, while preventing periwound maceration.
For dry necrotic areas, the aim is often to keep the necrotic tissue dry to prevent infection
and to allow for autodebridement. Dressings must be able to cope with the amount of
exudate and be able to withstand the weight-bearing forces of the foot during gait.
Protection/offloading
Pressure generated during walking is an important contributor to the development of
DFUs[30]. As a result, a fundamental principle of the management of DFUs is to shield the
foot from these forces through the use of devices that redistribute pressure (offload) and
provide protection. Effective offloading of the diabetic foot is essential.
There are a number of offloading modalities available for the management of DFUs,
ranging from irremovable and removable devices through to insoles and orthoses.
Choice of modality will be dependent on a range of patient-related factors,
for example, concordance with the device, the patient’s mobility and his/her daily,
regular activities.
Devices include:
n Total contact casts (TCC) — the ‘gold standard’ method of offloading for plantar DFUs
n Removable lower limb casts or boots
n Scotchcast boots
n Healing sandals
n Half shoes
n Felted shoe inserts/dressings[31,32].
Although non-removable devices produce higher healing rates than removable devices, in
general, any form of offloading is better than none[5,33].
PRINCIPLES OF DRESSING USE
The selection of dressings in DFUs is dependent on the aims of use (Figure 2, page 23).
Management of high exudate
In DFUs containing slough and producing high levels of exudate, the aims of dressing
include managing exudate and achieving moisture balance and prevent periwound
maceration/excoriation.
Consequently, an absorbent dressing should be selected as appropriate to the
exudate levels, e.g. a low adherent viscose or silicone dressing, foam, alginate or
carboxymethylcellulose dressing.
Management of low exudate
In a wound with low exudate levels that contains slough, the aim is to increase wound
moisture to aid autolysis. This can be achieved through retention of any moisture in the
wound, e.g. by a foam dressing, or by use of a high water content dressing such as a hydrogel.
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Management of dry, necrotic, black tissue
In contrast, for black, dry necrotic toes due to ischaemia, the aim of dressing use is to
keep the toe dry to prevent infection developing and to protect adjoining or adjacent
tissues. Placing a low adherent dressing between the toes or the use of tubular gauze
sleeves may assist with these aims.
General comment
Common to all wound types is the aim of reducing the risk of infection by preventing
external contamination, and to reassure and comfort the patient. In DFUs, dressing choice
is complicated by the use of protective/offloading devices. It is very important that any
dressing selected is thin and conformable, does not cause additional pressure on foot tissues,
and is able to remain in place without wrinkling or creasing[34].
Oedema
Oedema, if present, may increase the risk of skin damage from dressing adhesives or
fixatives. Oedema in the foot and lower leg must be evaluated (e.g. venous insufficiency,
cardiac or pulmonary disease, kidney-related conditions) and treated. Oedema reduction
can be achieved by compression therapy if there is no arterial insufficiency. When reduction
is achieved a compression stocking can be worn dependent on the cause of the oedema.
This will reduce the risk of pressure on the leg/foot when wearing offloading devices.
Deep wounds
Deep wounds should be packed with a dressing material appropriate for exudate level (in
rope, ribbon or strip form) to ensure that the dressing material eliminates dead space and
is in contact with the wound bed. However, it is important to ensure that the wound is not
over-packed and that plugging of the wound (where the dressing forms a hard plug at the
surface of the wound, but exudate pools behind it and is not absorbed) is avoided.
Tunnels should be packed initially to prevent collapse, but once healing is established and
the walls become self-supporting, packing may be unhelpful.
In deep DFUs, particularly if exudate levels are high, NPWT may be useful in aiding
healing by removing exudate, reducing oedema, encouraging granulation tissue formation
and wound contraction[16,35,36,37,38]. Once the wound base has filled in, management can be
changed to a wound dressing to encourage epithelialisation.
Infected wounds
The mainstay of the management of infected DFUs is systemic antibiotics given orally
or parenterally depending on the severity of the infection[39,40]. Infected DFUs require
close monitoring and frequent dressing changes so that additional interventions can be
implemented if there is deterioration.
Topical antimicrobial agents, e.g. in cleansers or in dressings, are used sometimes in mild
infections or to prevent infection in DFUs strongly suspected of being about to develop
infection[15,40]. The use of topical antimicrobials on uninfected DFUs continues to be
debated. However, because of the seriousness of infection in these ulcers, clinicians often
have a lower threshold for treating high bioburden here than in other wound types.
Determining when a DFU is about to ‘tip’ into infection is heavily reliant on clinical
experience, a high index of suspicion and detection of changes in the wound and/or
patient that may be very subtle. Continuity of care is important: clinicians develop a
relationship with both the patient and the wound, as such they can usually spot changes
in the wound even before frank signs of infection develop. These subtle signs are often
difficult to describe and are usually poorly documented. This is when many clinicians may
reach for topical antimicrobial agents to prevent the progression of the infection and the
need for systemic antibiotics.
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Figure 2 | Local management of DFUs
Local management of diabetic foot ulcer

Tissue type

Dry, black
(due to ischaemia)

Toe

Sloughy
Yellow, brown, grey or black

Mostly or completely
epithelialised
Red, pink

Heel

Dry to low
exudate:
- Promote
autolysis
- Rehydrate
wound bed

Treatment aims

Keep dry and refer for
vascular assessment

Cleansing and debridement

Granulating
Clean, red

Moderate to
high exudate:
- Promote
autolysis
- Absorb excess
exudate
- Prevent
periwound
maceration

Dry to low
exudate:
- Promote
moist
wound
environment
- Protect new
tissue

Moderate to
high exudate:
- Absorb
excess
exudate
- Prevent
periwound
maceration

- Protect new tissue growth to
allow wound maturation
- Prevent new tissue from
drying out

Debridement (as appropriate), e.g. for removal of callus and devitalised tissue

Cleanse: usually with water or normal saline for uninfected wounds or an antiseptic cleanser
if the wound is infected

Low
adherent
contact layer
dressing
that does
not retain
moisture or
hydrate

Dressing type

Separate
toes with
a low
adherent
contact layer
dressing
that does
not retain
moisture or
hydrate

Consider a drying antimicrobial
dressing, e.g. iodineimpregnated, if at high risk of
infection

Dry to low
exudate:
- Hydrogel
- Foam

Moderate to
high exudate:
- Alginate
- Carboxymethylcellulose
(CMC)
- Foam
- Low adherent
contact layer
- Consider
skin barrier
(periwound
protection)

Dry
to low
exudate:
- Hydrogel
- Low
adherent

Moderate to
high exudate:
- Alginate
- Carboxymethylcellulose
(CMC)
- Foam
- Low adherent
contact layer
- Consider
skin barrier
(periwound
protection)

Continue to cover
for 1–2 weeks
after complete
epithelialisation
-Thin hydrocolloid e.g.
Nu Derm
-Low adherent contact
layer e.g. Adaptic
touch
-Film
-Tubular bandage
-Emollient

Deep wounds:
- Consider NPWT, especially if exudate level is high
- Use strips, ropes or ribbon of dressings indicated according to exudate level
Infection: consider antimicrobial dressing for mild infection, e.g. a silver, iodine
or PHMB-containing version of the dressing suitable for tissue type/exudate
level. N.B. Infection in DFU usually requires systemic antibiotics

Odour: consider a dressing containing activated charcoal
Fragile periwound skin: use low adherent contact layer dressings, e.g. silicone, and periwound skin protectant
Protect/offload: ensure dressing is compatible with mode of offloading and can be accommodated, e.g. avoid bulk/creasing

Reassess wound, periwound skin and suitability of dressing for the wound and patient at each review
If area reduction <50% after 4 weeks, all other aspects of treatment are optimised and there is no obvious reason for
healing delay (such as infection), consider a second-line treatment (see Figure 1, page 20)

- Ensure ongoing surveillance
- Protective footwear
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Frequently used topical antimicrobial agents include iodine- or silver-impregnated dressings
and antiseptic cleansing agents[41]. The majority of clinicians on the expert panel said they
would use iodine where there is a high level of suspicion of infection. The principle of the
two-week challenge is recommended, i.e. if after 2 weeks no improvement is seen, the
antimicrobial agent in use should be discontinued and an alternative considered[42].
Periwound skin
Prevention of periwound maceration and excoriation is important as they may precede
wound expansion or disrupt treatment. This involves avoidance of skin contact with
exudate, e.g. through the use of appropriate absorbent dressings or NPWT. Where
dressings are used, low adherent or silicone dressings, avoidance of tape fixatives and
periwound skin protectant creams or barrier films may reduce the risk of skin damage[43].
Tubular gauze may be useful for keeping dressings in place.
Odour
Unpleasant odour arising from a wound is usually due to putrefaction of necrotic tissue
or infection. If odour occurs, debridement will aid removal of necrotic tissue. The wound
should be assessed and treated as appropriate for infection. Charcoal dressings can be
used to absorb odour[16].
Dressing fixation and change frequency
Dressings and fixatives used on toes should not encircle the digit because of the risk of
constriction which can trigger ischaemia.
Although, ideally, dressing change frequency should be minimised to reduce the potential
for external contamination, clinicians need to be aware that DFUs can deteriorate very
quickly. A DFU that is of concern should be monitored frequently, as often as every
1–2 days where infection is present and antibiotic therapy has not yet started, has only
just commenced or where wound culture sensitivities are awaited. This is particularly
important if there are systemic signs of infection.
Pain
Despite the frequency of sensory neuropathy in patients with DFUs, about 50% of
patients experience wound-related pain[44]. Newly occurring pain may be related to the
development of infection. Dressing change-related pain can be minimised by paying
careful attention to dressing change technique and using dressings that do not adhere and
are easy to remove[45,46].
Consequently, dressing choice for a DFU should be based on thorough assessment and
consideration of overall treatment aims and exudate level. Other factors that may affect
dressing choice are depth of the wound, use of offloading/protective devices (i.e. the
dressing needs to be thin to avoid adding pressure), allergies/sensitivities, availability and
budgetary considerations.
SECOND-LINE (ADVANCED) TOPICAL TREATMENTS
If a DFU has not reduced in size by 50% over 4 weeks despite optimised management of
blood glucose and ischaemia, concordance with offloading/protection and exclusion of
infection, second-line (advanced) treatments may be indicated. In the main, the Expert
Group uses collagen dressings or NPWT as second-line/advanced treatments.
Collagen dressings are designed to reduce the elevated protease and inflammatory
cytokine activity that may characterise stalled, chronic wounds[47]. Some formulations of
collagen dressings also contain silver, so have additional antimicrobial properties.
NPWT induces angiogenesis, granulation tissue formation and wound contraction,
and reduces oedema[37]. As discussed previously, NPWT is especially useful for highly
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Box 3: Advanced treatments

In the context of topical
wound management, the
terms ‘advanced treatments’
or ‘advanced therapies’
are sometimes used in the
literature to refer to all topical
treatments other than very
simple dressings such as
gauze. Alternatively, they
may refer to treatments such
as topical growth factors or
devices such as NPWT. In
this paper, the term is used
to indicate topical treatments
that are used second-line,
i.e. after an initial treatment
selected according to the
needs of the wound and
the patient, has not been
effective.

exuding, deep DFUs. It is also used to aid healing following diabetic foot surgery, but
should be avoided in ischaemic or infected wounds[38]. The use of NPWT with cyclical
instillation of topical solutions, such as antimicrobial agents, into the wound bed is under
investigation[48].
Other second-line treatments include skin grafts, topical growth factors, bioengineered
skin equivalents, acellular matrices and stem cell therapy[5,49,50].
SELF-CARE
Many patients with DFUs, particularly the younger patients, manage their own wound
care and dressing changes to some extent. Self-care will become increasingly important
as diabetes, and so DFUs, becomes more prevalent, but healthcare resources remain
constrained. Patients’ and carers’ suitability for home care needs to be assessed carefully.
The patient or carer needs to have sufficient visual acuity, physical flexibility and dexterity
to change dressings and check the wound, and to have sufficient insight into the disease
to be able to request help if the wound deteriorates. The use of a patient diary may help to
track treatment and monitor the wound to detect changes.
PALLIATIVE MANAGEMENT
Generally, the goal of treatment of a DFU is to achieve total healing. However, in some
patients this may not be appropriate or realistic, e.g. because the patient is very frail, has
inoperable peripheral vascular disease or is terminally ill. It is important that treatment
aims are discussed with the patient and carers, and a suitable management plan is
formulated. The aims of the plan may include prevention of infection or deterioration,
management of exudate, odour and pain, maximising function and minimising impact on
quality of life, and simplifying wound care[51].
MANAGEMENT OF HEALED WOUNDS
The annual risk of a diabetic patient developing a DFU is around 2%. However, in patients
who have already had a DFU the risk of another appearing in the next three years is
17%–60%[52]. A patient with a healed DFU should therefore be considered in remission
rather than cured.
When a DFU is approaching complete epithelialisation, protective footwear should be
ordered or availability ensured. The patient should be referred to a foot surveillance
service if available and encouraged to perform regular foot examinations[53].
It is common practice for a dressing (e.g. foam, hydrocolloid, low adherent or film) or
tubular bandage and offloading/protection to be continued for 1–2 weeks after a DFU has
healed, sometimes at the request of the patient (Figure 2, page 23). If the patient chooses
to continue placing a dressing on the healed wound after that time, it is important that
he/she understands the need for a thin and conformable dressing and to avoid wrinkling
or creasing. Patients should be reminded about whom to contact if they develop any
problems. They should also be made aware that recurrence is common and educated to
understand that they are entering remission not cure.
CONCLUSION
Local management of DFUs is affected by a wide range of factors, including exudate
level, aims of treatment and the use of offloading/protective devices. In general, first-line
dressings need to be thin and conformable to avoid causing additional pressure and to
have appropriate absorptive capacity to prevent periwound skin damage. Although not
always available, NPWT has an important role to play in the management of deep, highly
exuding DFUs. DFUs are at high risk of infection and need to be monitored carefully.
Second-line (advanced) treatments may be indicated if, after 4 weeks of optimised
management and exclusion of infection, the wound area has not reduced by 50%.
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