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Summary

In 1999 the International Consensus on the Diabetic Foot was published by a
group of independent experts. The consensus process is described in this
article together with the Practical Guidelines which were part of the consensus
document. Copyright € 2000 John Wiley & Sons, Ltd.
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International consensus

Many disciplines are involved in the care of diabetic patients and various
strategies are needed for prevention and treatment. Several studies have
shown that a multidisciplinary approach, with a well-structured organization
and appropriate facilities, can reduce the risk of development and progression
of diabetic foot disorders. Concerted action by all people working with
diabetic patients is required for such an approach to be effective, and specific
guidelines are needed to realize a uniform high standard of diabetic foot care.
Currently there are still many different strategies applied in diabetic foot care,
not only between different countries but also within the same country, and a
uniformly high standard has not been achieved. In the last decade, guidelines
on the prevention, diagnosis and management of diabetic foot problems have
been formulated in several countries. However, the contents of these
guidelines have often been mutually inconsistent. Incompatibilities have
arisen for various reasons. In some cases, the group compiling the guidelines
has not been fully representative of all the disciplines involved in diabetic foot
care; some have been intended for one group of users but not for others, and
ambiguities have resulted from a lack of clear definitions of what constitutes
‘an ulcer’, ‘an amputation’ and other terminology. Furthermore, there were no
guidelines addressed specifically at policy makers who allocate resources for
health care. Discussion following a diabetic foot meeting in Malvern, UK, in
1996, convinced many of those present of the need for an international set of
definitions and guidelines on prevention and management, and this led to the
formation of an International Working Group on the Diabetic Foot.

The International Working Group on the
Diabetic Foot

The 15 members of the Working Group met in January 1997 to discuss the
feasibility of creating a consensus text on the diabetic foot, for world-wide
circulation to diabetic clinics and primary care practitioners with an interest
in diabetes mellitus, and to agree upon the consensus procedure to be
followed, the aims of the guidelines and items that should be addressed. The



Consensus and Practical Guidelines

goal of the Working Group was to develop evidence-based
guidelines, augmented by expert opinion, in order to
reduce the impact of diabetic foot disease by means of
cost-effective quality health care. The text was to
delineate how and when actions should be taken and
by whom. Finally, the organization of care and imple-
mentation of the guidelines were to be addressed. It
was decided that the Consensus Document should be
written for three target groups: policy makers in health
care; general health care professionals; and foot care
specialists. Therefore, three separate documents were to
be created.

The text for policy makers was to contain elements
essential for policy makers involved in planning and
allocating health-care resources. This document would
focus on the socio-economic impact of the diabetic foot
and the potential for reducing this impact by well-
targeted intervention strategies. The second document to
be created was the actual Consensus Document. This text
would address all the essential elements encountered in
the field of the diabetic foot. It was to be mainly evidence-
based information, augmented where necessary with
expert opinion. The target group was every specialist
involved in diabetic foot care, and it was to be
comprehensive and accurate, with chapters on definitions
and criteria; epidemiology; socio-economics; pathophy-
siology; neuropathy; peripheral vascular disease; biome-
chanics and footwear; ulcers; infection; the Charcot foot;
amputation; prevention; organization; and regional over-
views. This international Consensus Document was to
serve as the source reference for the third document,
called the Practical Guidelines. In the Practical Guidelines
the basic principles of prevention and treatment were
described. Depending upon local circumstances, these
principles would have to be adapted and translated for
local use, taking into account regional differences in
socio-economics, accessibility to health care and cultural
factors. The Practical Guidelines were aimed at health
care workers involved in the care of diabetic patients.

Given the very broad scope of the problem, it was
thought crucial to have an early consensus on what
should be included and what should be excluded from the
three documents. Every participant was asked to allocate
a priority marking to each of 128 possible topics, and the
results were circulated before the first meeting of the
Working Group. During the meeting, consensus was
reached on these topics and on the chapters. For each
chapter, one or more specialists were assigned as primary
writers and an editorial board was set up to oversee the
project. In this process, several lessons were learned. The
aims of the Consensus Document text and the Practical
Guidelines were sometimes confusing. More importantly,
evidence-based information was lacking in several areas
and this was particularly apparent when seeking evidence
for clear and unequivocal practical guidelines. For
instance, there are few thorough studies of the diagnostic
strategies used in daily practice, on optimal wound
treatment, on antibiotic treatment, on how and when
patients should be educated, or on optimum frequency of

Copyright € 2000 John Wiley & Sons, Ltd.
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foot screening examinations. Expert opinion was there-
fore accepted in these areas of uncertainty. In this
process, the work of the International Editorial Board
facilitated the process, as they met on several occasions to
discuss the texts with the original writers. Furthermore,
every time a text had been edited it was redirected to the
original writer and the members of the International
Working Group for further comments. In this process, all
participants had many opportunities to express their ideas
or criticisms.

The full working party

After the initial phase a preliminary text was produced,
which was sent for comment to a group of 45 experts from
23 countries, representing all continents and all special-
ities involved in the diabetic foot. This ‘Full Working
Party’ included primary care physicians; diabetologists;
podiatrists; diabetes nurses; general, vascular and ortho-
paedic surgeons; intenists; and neurologists. The Full
Working Party met in January 1998 in Heemskerk, The
Netherlands, to discuss, adjust and improve the pre-
liminary consensus text. After this meeting, the pre-
liminary Consensus Document text was rewritten by the
original authors, sometimes in collaboration with mem-
bers of the Full Working Party. Subsequently, every
member of the Full Working Party was given the
opportunity to comment on the revised texts. The
Editorial Board reviewed all these further comments,
adjusting the text where necessary, and the final
documents were then produced. All the members of the
Full Working Party then agreed on the final text. The
Consensus Document, entitled International Consensus on
the Diabetic Foot [1], and the Practical Guidelines were
launched during the Third International Symposium on
the Diabetic Foot in Noordwijkerhout, The Netherlands,
5-8 May 1999.

Implementation

The important next step is to implement the Practical
Guidelines. Useful strategies, as described in the Con-
sensus Document, include the use of influential local
people or groups, outreach visits, care plans or structured
prompts in medical records, and regular audit. If the
Practical Guidelines are to be effective, they must be
adapted to suit local circumstances. National representa-
tives are therefore being appointed to organize local
meetings to implement the Consensus Document on a
world-wide basis. The Practical Guidelines have been
developed in close association with the World Health
Organization and were endorsed by the International
Diabetes Federation. Endorsement will also be sought
from national and regional diabetes associations. The
implementation process is a continuous one, and national
representatives will be invited to report their experiences
at a meeting in 2003, at which time new evidence-based
information will be evaluated by the Working Group and,
if valid, incorporated into a second edition. In this way

Diabetes Metab Res Rev 2000; 16 (Suppl 1): $84-592.
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both the Consensus Document and the Practical Guide-
lines will be continuously updated in the light of both
experience and evidence.

Funding

Financial support is essential to enable this independent
and non-profit-making programme to function to its best
potential. Until now, Johnson & Johnson, Dermagraft
Joint Venture (Advanced Tissue Sciences/Smith &
Nephew) and the Dutch EASD Fund have donated
generously, but more donations are needed for the
implementation programme.

Practical guidelines

Foot complications are one of the most serious and costly
complications of diabetes mellitus. Amputation of (part
of) a lower extremity is usually preceded by a foot ulcer. A
strategy which includes prevention, patient and staff
education, multidisciplinary treatment of foot ulcers and
close monitoring can reduce amputation rates by
49-85%. Therefore, several countries and organizations,
such as the World Health Organization and the Interna-
tional Diabetes Federation, have set goals to reduce the
rate of amputations by up to 50%.

In these guidelines the basic principles of prevention
and treatment will be described, based upon the
document entitled International Consensus on the Diabetic
Foot described above (see also [1]).

Pathophysiology

Although the spectrum of foot lesions varies in different
regions of the world, the pathways to ulceration are
probably identical in most patients. Diabetic foot lesions
frequently result from two or more risk factors occurring
together. In the majority of patients, diabetic peripheral
neuropathy plays a central role; up to 50% of Type 2
diabetic patients have neuropathy and atrisk feet.
Neuropathy leads to an insensitive and subsequently
deformed foot with, possibly, an abnormal walking
pattern. In neuropathic patients, minor trauma, caused
for example by ill-fitting shoes, walking barefoot or an
acute injury, can precipitate a chronic ulcer. Loss of
sensation, foot deformities, and limited joint mobility can
result in abnormal biomechanical loading of the foot. As a
normal response callus is formed, but finally the skin
breaks down, frequently preceded by subcutaneous
hemorrhage. Whatever the primary cause, the patient
continues walking on the insensitive foot, impairing
subsequent healing (see Figure 1). Peripheral vascular
disease, usually in conjunction with minor trauma, may
result in a painful, purely ischemic foot ulcer. However, in
patients with both neuropathy and ischemia (neuro-
ischemic ulcer), symptoms may be absent despite severe
peripheral ischemia. Micro-angiopathy should not be
accepted as a primary cause of an ulcer.

Copyright 2000 John Wiley & Sons, Ltd.
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1. Callus formation

S

2. Subcutaneous hemorrhage

ﬁQ&\

3. Breakdown of skin

4. Deep foot infection with osteomyelitis

Figure 1. Illustration of ulcer due to repetitive stress

Five cornerstones of the management
of the diabetic foot

1. Regular inspection and examination of the foot at risk
2. Identification of the foot at risk

3. Education of patient, family and healthcare providers
4. Appropriate footwear

5. Treatment of non-ulcerative pathology

1. Regular inspection and examination of the
foot at risk

All diabetic patients should be examined at least once a
year for potential foot problems, and patients with
demonstrated risk factor(s) should be examined more
often (every 1-6 months). The absence of symptoms
does not mean that the feet are healthy, since the patient

Diabetes Metab Res Rev 2000; 16 (Suppl 1): $84-592.
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can have neuropathy, peripheral vascular disease Vascular status Claudication, rest pain, pedal pulses

or even an ulcer without any complaints. The feet Discoloration (rubor) on dependency
should be examined with the patient lying down and Skin Color, temperature, edema
standing up, and the shoes and socks should also be Nail pathology (e.g. ingrown nails),
inspected. wrongly cut nails
Ulcer

History and examination (Figure 2) Callus, dryness, cracks, interdigital
History Previous ulcer/amputation, previous maceration

foot education, social isolation, Bone/joint Deformities (e.g. claw toes, hammer

poor access to healthcare, bare-foot toes) or bony prominences

walking Loss of mobility (e.g. hallux rigidus)
Neuropathy Symptoms, such as tingling or pain Footwear/ Assessment of both inside and

Loss of sensation stockings outside

TN

e
s

Figure 2. Risk areas for foot ulcers in diabetic patients

Copyright () 2000 John Wiley & Sons, Ltd. Diabetes Metab Res Rev 2000; 16 (Suppl 1): S84-592.
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Sensory loss due to diabetic polyneuropathy can be
assessed using the following techniques:

Pressure Semmes-Weinstein monofilaments

perception The risk of future ulceration can
be determined with a 10 g
monofilament (see addendum)

Vibration 128 Hz tuning fork (hallux, see

perception addendum)

Discrimination Pin prick (dorsum of foot,

without penetrating the skin)
Cotton wool (dorsum of foot)
Achilles tendon reflexes

Tactile sensation
Reflexes

2. Identification of the foot at risk
Following examination of the foot, each patient can be
assigned to a risk category, which should guide sub-
sequent management.

There is a progression in risk categories:

e No sensory neuropathy.

e Sensory neuropathy.

e Sensory neuropathy and/or foot deformities or bony
prominences and/or signs of peripheral ischemia and/
or previous ulcer or amputation.

3. Education of patient, family and health care
providers

Education, presented in a structured and organized
manner, plays an important role in prevention. The aim
is to increase motivation and skills. The patient should be
taught how to recognize potential foot problems and what
action should be taken. The educator must demonstrate
the skills, e.g. how to cut nails appropriately. Education
should be provided in several sessions over time and
preferably a mixture of methods should be used. It is
essential to evaluate whether the patient has understood
the message, is motivated to act and has sufficient self-
care skills. An example of instructions for the high risk
patient and family is given below. Furthermore, physi-
cians and other health care professionals should receive
periodic education to improve the care delivered to high
risk individuals.

Items which should be covered when instructing the high

risk patient

e Daily feet inspection, including areas between the
toes.

o If the patient cannot inspect the feet, someone else
should do it.

e Regular washing of feet with careful drying, especially
between the toes.

e Temperature of the water should always be less than
37°C.

e Avoidance of barefoot walking in- or outdoors and
wearing of shoes without socks.

e Chemical agents or plasters to remove corns and
calluses should not be used.

Copyright ¢ 2000 John Wiley & Sons, Ltd.
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Figure 3. How to cut nails

e Daily inspection and palpation of the inside of the

shoes.

If vision is impaired, the patient should not try to treat

the feet (e.g. nails) by themselves.

Lubricating oils or creams should be used for dry skin,

but not between the toes.

Daily change of stockings.

e Wearing of stocking with seams inside out or preferably
without any seams at all.

e Cutting nails straight across (see Figure 3).

e Corns and calluses should not be cut by patients, but by
a health care provider.

e The patient must ensure that the feet are examined
regularly by a health care provider.

e The patient should notify the health care provider at
once if a blister, cut, scratch or sore has developed.

4. Appropriate footwear

Inappropriate footwear is a major cause of ulceration.
Appropriate footwear (adapted to the altered biomecha-
nics and deformities) is essential for prevention. Patients
without loss of protective sensation can select off-the-
shelf footwear by themselves. In patients with neuropathy
and/or ischemia, extra care must be taken with the fitting,
particularly when foot deformities are also present. The
shoe should not be too tight or too loose (see Figure 4).
The inside of the shoe should be 1-2 c¢m longer than the
foot itself. The internal width should be equal to the width
of the foot at the site of the metatarsal phalangeal joints
and the height should allow enough room for the toes.
The fitting must be evaluated with the patient in standing
position, preferably at the end of the day. If the fitting is
too tight due to deformities or if there are signs of
abnormal loading of the foot (e.g. hyperemia, callus,
ulceration) patients should be referred for special foot-
wear (advice and/or construction), including insoles and
orthoses.

5. Treatment of non-ulcerative pathology

In a high risk patient callus, nail and skin pathology
should be treated regularly, preferably by a trained foot
care specialist. If possible, foot deformities should be
treated non-surgically (e.g. with an orthosis).

Foot ulcers
A standardized and consistent strategy of evaluating

wounds is essential and will guide further therapy. The
following items must be addressed.

Diabetes Metab Res Rev 2000; 16 (Suppl 1): S84-592.
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Figure 4. The internal width of the shoe should be equal to the width of the foot

Cause

Ill-fitting shoes are the most frequent cause of an ulcer,
even in patients with ‘pure’ ischemic ulcers. Therefore, the
shoes should be examined meticulously in all patients.

Type

Most ulcers can be classified as neuropathic, ischemic or
neuro-ischemic. This will guide further therapy. Assess-
ment of the vascular tree is essential in the management
of a foot ulcer.

If pedal pulses are absent and/or the ankle brachial
index is <0.9, or if an ulcer does not improve despite
optimal treatment, more extensive vascular evaluation
should be performed. If a major amputation is under
consideration, the option of revascularization should be
considered first. Measurement of the ankle pressure is the
most widely used method to diagnose and quantify

peripheral vascular disease. However, ankle pressures
may be falsely elevated due to calcification of the arteries.
Alternative methods are compared in Figure 5.

Site and depth

Neuropathic ulcers frequently occur on the plantar
surface of the foot, or in areas overlying a bony deformity.
Ischemic and neuro-ischemic ulcers are more common on
the tips of the toes or the lateral border of the foot.

The depth of an ulcer can be difficult to determine due
to the presence of overlying callus or necrosis. Therefore,
neuropathic ulcers with callus and necrosis should be
debrided as soon as possible. This debridement should not
be performed in ischemic or neuro-ischemic ulcers
without signs of infection. In neuropathic ulcers the
debridement can usually be performed without (general)
anesthesia.

Probability of healing (96)
0

80
60
40

20

0 20 40 60

® Ankle pressure a Toe pressure o TcPo2

80 100 120 140

mmHg

Figure 5. A schematic estimate of the probability of healing of foot ulcers and minor amputations in relation to ankle blood
pressure, toe blood pressure and transcutaneous oxygen pressure (TcPo2) based on selected reports

Copyright @ 2000 John Wiley & Sons, Ltd.
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Signs of infection

Infection in a diabetic foot presents a direct threat to the
involved limb and should be treated promptly and
aggressively. Signs and/or symptoms of infection, such
as fever, pain or increased white blood count/ESR are
often absent. But, if present, substantial tissue damage or
even development of an abscess is likely.

The risk of osteomyelitis should be determined. If it is
possible to place a probe down to the bone before initial
debridement, there is an increased risk of the presence
osteomyelitis.

A superficial infection is usually caused by Gram-
positive bacteria. In cases of (possible) deep infections,
Gram stains and cultures from the deepest tissue involved
are advised (no superficial swabs); these infections are
usually polymicrobial, involving anaerobes and Gram-
positive/negative bacteria.

Ulcer treatment

If treatment is based on the following principles healing
rates of 80-90% can be attained. The best wound care
cannot compensate for continued injury, ischemia or
infection. Patients with an ulcer deeper than the subcutis
should be treated aggressively and, depending on local
resources and infrastructure, hospitalization must be
considered.

Relief of pressure
e Non-weight-bearing is essential
- Limitation of standing and walking
— Crutches, etc.
e Mechanical unloading
- Total contact casting/other casting techniques
- Temporary footwear
— Individually molded insoles.

Restoration of skin perfusion

e Arterial revascularization procedures (results do not
differ from non-diabetic patients, but distal bypass
surgery is needed more frequently).

e The benefits of pharmacological treatment to improve
perfusion have not yet been established.

e Treat smoking, hypertension and dyslipidemia.

Treatment of infection
e Superficial ulcer with extensive cellulitis
~ Debridement with removal of all necrotic tissue and
oral antibiotics aimed at Staphylococcus aureus and
streptococci.
— No topical antibiotics
e Deep (limb-threatening) infection
— Surgical drainage as soon as possible (emergency
referral) with removal of necrotic or poorly vascular-
ized tissue, including infected bone.
— Revascularization if necessary.
— Broad-spectrum antibiotics intravenously, aimed at
Gram-positive and negative micro-organisms includ-
ing anaerobes.

Copyright ¢ 2000 John Wiley & Sons, Ltd.
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Metabolic control and treatment of comorbidity

e Optimal diabetes control, if necessary with insulin
(blood glucose <10 mmol/L or <180 mg/dl).

e Treat edema and malnutrition.

Local wound care

e Frequent wound debridement (with scalpel, e.g. once a
week)

e Frequent wound inspection

e Absorbent, non-adhesive, non-occlusive dressings

e Growth factors have been shown to be effective in
plantar neuropathic ulcers, but their exact place in
treatment has yet to be determined

o The following treatments are still experimental: bio-
engineered tissue; hyperbaric oxygen treatment

e Footbaths are contra-indicated as they induce macera-
tion of the skin.

Instruction of patient and relatives

Instruction should be given on appropriate self-care and
how to recognize and report signs and symptoms of
(worsening) infection, such as fever, changes in local
wound conditions or hyperglycemia.

Determining the cause and preventing recurrence

e Determine cause, as ulceration is a recurrent disease

e Prevent ulcers on contralateral foot and give heel
protection during bed rest

e Patient must be included in a comprehensive foot care
program with life-long observation

Organization

Effective organization requires systems and guidelines for
education, screening, risk reduction, treatment and
auditing. Local variations in resources and staffing will
often determine the ways in which care is provided.
Ideally, a foot care program should provide:

e Education of patients, carers and health care staff in
hospitals, primary health care and the community.

e A system to detect all patients at risk, with annual foot
examination of all known patients.

e Measures to reduce risk, e.g. podiatry and appropriate
footwear.

e Prompt and effective treatment.

o Auditing of all aspects of the service, to ensure that
actual practice meets standards determined by local
implementation of these guidelines.

e An overall structure which is designed to meet the needs
of patients requiring chronic care, rather than simply
responding to acute problems when they occur.

In all countries at least three levels of foot-care
management are needed:

Level 1 General practitioner, diabetic nurse and
podiatrist.

Level 2 Diabetologist, surgeon (general and/or
vascular and/or orthopedic), diabetic nurse
and podiatrist.

Level 3 Specialized foot center.
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Consensus and Practical Guidelines

Setting up a multidisciplinary foot care team has been
found to be accompanied by a drop in the number of
amputations. If it is not possible to create the full team
from the outset, the team should be built up step by step,
introducing the various different disciplines at different
stages. This team must work in both primary and
secondary care settings.

Ideally a foot care team would consist of a diabetol-
ogist, surgeon, podiatrist, orthotist, educator, and plaster
technician, in close collaboration with an orthopedic,
podiatric and/or vascular surgeon and dermatologist.

Addendum

Sensory foot examination

Neuropathy can be detected using the 10g (5.07
Semmes—Weinstein) monofilament, tuning fork (128 Hz),
and/or cotton wisp.

Semmes—Weinstein monofilament

e Sensory examination should be done in a quiet and
relaxed setting. First, apply the monofilament on the
patient’s hands (or elbow, or forehead) so the patient
knows what to expect.

e The patient must not be able to see if and where the
examiner applies the filament. The three sites to be
tested on both feet are indicated in Figure 6.

e Apply the monofilament perpendicular to the skin
surface (Figure 7a).

e Apply sufficient force to cause the filament to bend or
buckle (Figure 7b).

e The total duration of the approach, skin contact, and
removal of the filament should be approximately 2 s.

e Apply the filament along the perimeter of, and not on,
an ulcer site, callus, scar or necrotic tissue. Do not
allow the filament to slide across the skin or make
repetitive contact at the test site.

e Press the filament to the skin and ask the patient if they
feel the pressure applied (yes/no) and next where they
feel the pressure applied (left/right foot).

e Repeat this application twice at the same site, but
alternate this with at least one ‘sham’ application, in
which no filament is applied (total three questions per
site).
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Figure 6. Sites to be tested with the monofilaments
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Figure 7. Application of the monofilaments

e Protective sensation is present at each site if the patient
correctly answers two out of three applications.
Protective sensation is absent with two out of three
incorrect answers, and the patient is then considered to
be at risk of ulceration.

e Encourage the patients during testing.

Tuning fork

e The sensory exam should be done in a quiet and
relaxed setting. First apply the tuning fork on the
patient’s wrists (or elbow, or clavicula) so the patient
knows what to expect.

e The patient must not be able to see if and where the
examiner applies the tuning fork. The tuning fork is
applied on a bony part on the dorsal side of the distal
phalanx of the first toe.

e It should be applied perpendicularly with a constant
pressure (Figure 8).
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Figure 8. How to use a tuning fork
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e Repeat this application twice, but alternate this with at
least one ‘sham’ application, in which the tuning fork is
not vibrating.

e The test is positive if the patient correctly answered at
least two out of three applications, and negative (‘at
risk from ulceration’) with two out of three incorrect
answers.

e If the patient is unable to sense the vibrations at the big
toe, the test is repeated more proximally (malleolus,
tibial tuberositas).

e Encourage the patient during testing.

Easy-to-use foot screening assessment sheet for
clinical examination

The foot is at risk if any of the following are present:

Deformity or bony prominences Yes/No
Skin not intact (ulcer) Yes/No
Neuropathy

— Monofilament undetectable Yes/No

— Tuning fork undetectable Yes/No

~ Cotton wool undetectable Yes/No
Abnormal pressure, callus Yes/No
Loss of joint mobility Yes/No
Foot pulses

— Tibial posterior artery absent Yes/No

— Dorsal pedal artery absent Yes/No
Discoloration on dependency Yes/No
Any others

- Previous ulcer Yes/No

— Amputation Yes/No
Inappropriate footwear Yes/No

Actions to be taken:

Action recommended Yes/No
Referral Yes/No
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