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ABSTRACT
Foot complications are common among diabetic patients; foot ulcers are among the more serious consequences.
These ulcers frequently become infected, with potentially disastrous progression to deeper spaces and tissues. If
not treated promptly and appropriately, diabetic foot infections can become incurable or even lead to septic
gangrene, which may require foot amputation. Diagnosing infection in a diabetic foot ulcer is based on clinical
signs and symptoms of inflammation. Properly culturing an infected lesion can disclose the pathogens and
provide their antibiotic susceptibilities. Specimens for culture should be obtained after wound debridement to
avoid contamination and optimise identification of pathogens. Staphylococcus aureus is the most common isolate
in these infections; the increasing incidence of methicillin-resistant S. aureus over the past two decades has
further complicated antibiotic treatment. While chronic infections are often polymicrobial, many acute infections
in patients not previously treated with antibiotics are caused by a single pathogen, usually a gram-positive
coccus. We offer a stepwise approach to treating diabetic foot infections. Most patients must first be medically
stabilised and any metabolic aberrations should be addressed. Antibiotic therapy is not required for uninfected
wounds but should be carefully selected for all infected lesions. Initial therapy is usually empirical but may be
modified according to the culture and sensitivity results and the patient’s clinical response. Surgical intervention is
usually required in cases of retained purulence or advancing infection despite optimal medical therapy. Possible
additional indications for surgical procedures include incision and drainage of an abscess, debridement of necrotic
material, removal of any foreign bodies, arterial revascularisation and, when needed, amputation. Most foot ulcers
occur on the plantar surface of the foot, thus requiring a plantar incision for any drainage procedure.
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INTRODUCTION
In 2002, the Centers for Disease Control and
Prevention reported that diabetes affects 18�2
million Americans or 6�3% of the population
(1). Moreover, the World Health Organization
predicts that the prevalence of diabetes will

continue to grow and estimates that 24�5 mil-
lion (8�9%) of the United States population
will have diabetes by the year 2025 (2). World-
wide, the estimated number of people with
diabetes is expected to rise dramatically over
the coming decades, climbing to at least 228
million people in developing countries alone
and some 300 million in all nations by 2025 (3).
Foot complications among people with dia-

betes are common. Ulcers, usually on the
plantar surface or dorsal toes, are among the
most serious and debilitating of these compli-
cations. An observational study reported that
the cumulative incidence of developing a foot
ulcer for patients with diabetes was 5�8% over
3 years (4). Another study showed that 15% of
patients with diabetes will develop a foot
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ulcer during their lifetime (5). About half of all
foot ulcers are clinically infected at the time
the patient presents to a clinician, and ulcers
are the most frequent predisposing factor to
foot infections. These foot infections may
begin superficially, but if untreated, they can
spread to the contiguous subcutaneous tis-
sues. Ultimately, the infectious process may
involve muscle, tendon, bone, and joints.
These deep infections are potentially disas-
trous and can rapidly progress to septic gang-
rene, which may eventually require a lower
extremity amputation (6—9).
At least 60% of non traumatic lower limb

amputations occur among people with dia-
betes (1). In one study, 16% of all patients
with foot ulcers (n= 514) and 36% of those
who also had osteomyelitis (n= 79) had a lower
extremity amputation during the follow-up
period (4). Other studies have shown that
patients who have had one amputation have
a 68% risk of having another in the next 5
years and have a 50% mortality rate in the 5
years following the initial amputation (10,11).
Thus, it is not surprising that lower extremity
amputation is considered to be one of the
most serious consequences of diabetes (12).
This article reviews the diagnosis, bacteri-
ology and treatment of diabetic foot infections
and offers a stepwise approach to effective
management that emphasises appropriate
use of surgical interventions (Figure 1).

CULTURE AND SENSITIVITY
TESTING
Appropriate antibiotic therapy of a diabetic
foot infection usually requires culturing the
wound and performing sensitivity testing on
isolated pathogens (12,13). The accuracy of a
wound culture depends on obtaining an
appropriate specimen (12). This requires care-
ful attention to sterile technique as well as
selection of the optimal portion of the wound
for sampling (13,14). Before collecting a cul-
ture specimen, the wound should be debrided
of all necrotic material and mechanically
cleansed. Three methods commonly used for
obtaining foot culture samples are swabbing,
needle aspiration and wound biopsy. Deep
tissue specimens generally are considered to
provide the most reliable culture samples in
diabetic foot ulcers (14—17). One study com-
pared culture specimens obtained by methods
that minimise the likelihood of contamination

(i.e. needle aspiration or biopsy) with those
that cannot be obtained without contact with
an ulcer or other openly draining lesions
(i.e. superficial swabs) (18). Results showed
that needle aspiration or biopsy techniques
yielded more reliable information (fewer
contaminants and more likely pathogens)
compared with the swab techniques. Other
studies demonstrated similar findings (19—21).
Superficial swab cultures are often used in

the clinical setting, as some believe that they
are cost effective, less invasive and adequately
diagnostic (13). Two studies have reported
that with proper technique, swabbing chronic
wounds gave bacterial results similar to those
obtained through the use of deep tissue cul-
ture techniques (13,22). Other investigations
have shown that the concurrence between
quantitative bacteriology of swab and biopsy
specimens, while not perfect, is adequate in
most cases (23,24). However, other data sug-
gest that a swab of the infected ulcer can miss
many anaerobic and some fastidious bacteria
(19—22). Furthermore, swab specimens are
only minimally processed by many microbiol-
ogy laboratories; the interpretation provided
is often ‘mixed normal flora’. With tissue

Key Points

. diabetes is a substantial world-
wide problem

. foot ulcers are a common conse-
quence of diabetes

. at least 60% of non traumatic
lower limb amputations are due
to diabetes

. appropriate antibiotic therapy
requires culturing and sensitivity
testing

. where possible perform either
curettage or biopsy from the
wound base to obtain culture
specimens

Figure 1. Diabetic foot infection with abscess in medial and

central plantar compartments (photo courtesy of David G

Armstrong, DPM).
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specimens, however, the laboratory usually
will attempt to identify all potential patho-
gens. Whenever possible, the laboratory will
culture material either from curettage of a
debrided ulcer or a tissue biopsy to guide
antibiotic therapy, especially in moderate-to-
severe wounds (18,25).

BACTERIOLOGY
Diabetic foot infections range in severity from
minor superficial lesions to limb- or even life-
threatening deep tissue infections (16). Like all
open wounds, diabetic foot ulcers are colon-
ised with skin microorganisms (26,27); how-
ever, bacterial wound colonisation is not
equivalent to infection. Infection is defined as
microbial pathogens proliferating in a wound,
causing tissue damage and eliciting a host
inflammatory response (13). Many environ-
mental and physiological factors simultan-
eously influence the life cycle of a wound.
Some organisms, such as Staphylococcus aureus,
are particularly virulent (26,27,28); others,
such as coagulase-negative staphylococci and
diphtheroids, are relatively avirulent but can
occasionally be true pathogens (26,29,42). The
progression from colonisation of a wound to
clinical infection cannot be predicted by the
presence of a specific pathogen. Microbiologi-
cal factors such as the quantity, type and
interaction of pathogens present combined
with host factors such as immune responses
and tissue conditions act together to pre-
dispose to infection (27). Thus, infection in a
diabetic foot ulcer is identified clinically,
based on signs and symptoms (12,17). The
presence of purulent secretions, or at least
two classic signs of inflammation, suggest
infection. A patient with a wound that shows
signs of infection should be referred to a spe-
cialist for clinical evaluation and potential
treatment. Once a wound is deemed to be
infected, a properly obtained culture speci-
men can define the causative pathogens.
Initial antibiotic therapy is typically empirical
and based on the clinical severity of the infec-
tion and any epidemiological or clinical clues.
Definitive antibiotic treatment is based on the
patient’s clinical response to the empirical
therapy, as well as the results of culture and
sensitivity testing of the isolated pathogens
(12,17).
Many studies have reported that diabetic

foot infections are usually caused by mixed

flora (i.e. 3—5 species, including aerobic
gram-positive cocci and gram-negative rods,
as well as obligate anaerobes) (18,20,21,30,
31). These studies were largely comprised of
patients who had serious infections that failed
to respond to previous antibiotic therapy. In
contrast, in less severe infections, a single
pathogen (usually a gram-positive coccus)
is more commonly noted (19,26,32,33), most
often S. aureus (12,18,19,26,28,30—32,34). Other
frequently isolated aerobes include various
Enterobacteriaceae, streptococci (especially
groups A and B), enterococci, Proteus species,
S. epidermidis, Pseudomonas aeruginosa (30,32)
and corynebacteria (29). Anaerobic species
(e.g. Peptostreptococcus, Bacteroides and Clost-

ridium species) are found less frequently
(18,30,35,36) but have been isolated from
13�5% (32) to 36% of infections in some stu-
dies (18). Infection caused by anaerobes is
most frequent in wounds that are necrotic or
ischaemic; anaerobic organisms should also be
suspected if the wound has a putrid or fetid
smell.
The increasing incidence of methicillin-

resistant S. aureus (MRSA) infection has
further complicated the already difficult
choice of selecting an antibiotic regimen for
diabetic foot infections. In a 1999 report,
MRSA organisms were isolated from 15% of
diabetic foot ulcers in a British foot clinic (32).
In 2001, the same group reported that the
MRSA isolation rate from diabetic foot ulcers
increased to 30% (P< 0�05), despite their infec-
tion control efforts (31). In the 1999 study, all
patients who had MRSA isolated from their
wounds had previously received prolonged
antibiotic therapy (32). The time to healing of
foot ulcers with MRSA (mean 35�4 [19—64]
weeks) was longer than for patients whose
ulcers were infected by methicillin-susceptible
S. aureus (mean 17�8 [8—24] weeks) (P= 0�03).
Other reports have also found that isolating
MRSA from a diabetic foot ulcer is associ-
ated with poor wound healing (37) and an
increased risk of lower extremity amputation
(37,38).

STEPWISE APPROACH TO
MANAGEMENT
Although numerous diabetic foot wound clas-
sification systems exist, few specifically focus
on infection. Recently, interest in subclassify-
ing wounds based on severity of infection has

Key Points

. diabetic foot ulcers often become
infected

. diagnosis of infection is based on
clinical signs and symptoms

. many diabetic foot infections are
caused by only aerobic gram-
positive cocci

. the increase in methicillin-resis-
tant S. aureus (MRSA) infections
has further complicated treat-
ment choice

. MRSA infection in a diabetic
ulcer often results in a poor heal-
ing response

. an international working group
has recently proposed a new
classification system that includes
infection severity
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increased. The infection classification system
summarised in the table is part of a larger
wound classification system designed by the
International Working Group on the Diabetic
Foot for clinical research (17). It uses the acro-
nym PEDIS, which stands for perfusion,
extent/size, depth/tissue loss, infection and
sensation. Each of these factors is assigned a
number that corresponds with severity. The
classification of the infection aspect is shown
in Table 1.
Many diabetic foot infections are superfi-

cial, that is, they do not extend below the
subcutaneous fascia. However, some foot
infections are complicated by deep soft tissue
involvement. Clues to deep infection may
include an unexplained delay in the healing
process, the presence of a purulent discharge,
a fullness in the plantar space, unexpected
pain or tenderness in a previously insensate
foot, or a deep sinus tract (39). Of even greater
concern are imminently limb- or life-threaten-
ing deep tissue infections. These may be char-
acterised by superficial bullae, petechiae or
ecchymoses, soft tissue crepitus, rapid spread
of infection and tissue gas on X-rays (39,40).
All but the most superficial and mild infec-
tions should be clinically and radiographically

evaluated for the presence of deeper involve-
ment (16,39).
Deep tissue infections rarely respond to anti-

microbial therapy alone and generally require
surgical procedures (41). In patients with
evidence of systemic toxicity (e.g. fever,
leucocytosis and severe metabolic aberrations),
urgent intervention may be needed. If there is
any possibility of retained purulence (e.g. an
abscess, especially under pressure), compart-
ment syndrome or advancing infection despite
appropriate antimicrobial therapy, surgical
exploration should be considered. Possible
surgical interventions include incision and
drainage, wound debridement, bone resection,
tissue revascularisation and amputation.

Incision
Most deep foot infections require incision and
drainage. The most common site of foot
ulceration in diabetic patients is the plantar
surface (42). Some of the earliest work detail-
ing the surgical anatomy of the plantar fascial
spaces of the foot was that of Grodinsky, pub-
lished in 1929 (43). Among several smaller
fascial spaces, he identified three major plan-
tar spaces. These included the medial, central

Key Points

. deep tissue infections generally
require surgery in addition to
antimicrobial therapy

. purulent collections require inci-
sion and drainage

. most common site for foot ulcer-
ation is the plantar surface

Table 1 Classification of diabetic foot infections

GRADE 1 No symptoms or signs of infection

GRADE 2 Infection involving the skin and the subcutaneous tissue only (without involvement of deeper tissues and without

systemic signs as described below). At least two of the following signs are present:

. Local swelling or induration

. Erythema >0�5—2 cm around the ulcer

. Local tenderness or pain

. Local warmth

. Purulent discharge (thick, opaque to white secretion). Other causes of an inflammatory response of the skin

should be excluded (e.g. trauma, gout, acute Charcot neuro-osteoarthropathy, fracture, thrombosis

and venous stasis)

GRADE 3 Erythema >2 cm plus one of the signs described above (swelling, tenderness, warmth, discharge) OR

Infection involving structures deeper than skin and subcutaneous tissues such as abscess, osteomyelitis, septic

arthritis and fasciitis

No systemic inflammatory response signs as described below

GRADE 4 Any foot infection with the following signs of a systemic inflammatory response syndrome (SIRS). This response is

manifested by two or more of the following conditions:

. Temperature >38˚C or <36˚C

. Heart rate >90 beats/minute

. Respiratory rate >20 breaths/minute

. PaCO2 <32mmHg

. White blood cell count >12�000 or <4�000/mm3

. 10% immature (band) forms

Adapted from (17) with permission from IDF Consultative Section on the Diabetic Foot/IWGDF. Copyright ª 2003, IDF Consultative
Section on the Diabetic Foot/IWGDF. All rights reserved.
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(superficial and deep) and lateral spaces.
Although the logical approach to draining
infections in these spaces would be a plantar
incision, a scar on the plantar surface of the
foot might be a source of discomfort; thus,
Grodinsky recommended a medial approach.
However, experience has shown that with
careful tissue dissection and handling, a
plantar incision can drain infection without a
sensitive scar (44).
A plantar incision typically begins posterior

to the medial malleolus and extends laterally
and distally towards the midline, ending
between the heads of the first and second
metatarsals (44). Any portion of this incision
can be used for surgical debridement or drain-
age, depending on the area of infectious
involvement. For example, as shown in
Figure 2, an incision for an infection in the
central plantar space might end distally
between the third and fourth metatarsals.
Most often, only a portion of this incisional
approach is required for adequate exposure.
The incision can then be carried through the

plantar aponeurosis to pass through the medial
and central spaces. From there it can go
through the interval between the abductor
hallucis and flexor digitorum brevis, approach-
ing the deep central space where the plantar
arteries and nerves are located (44). Detaching
the abductor hallucis and flexor digitorum
brevis from the calcaneus by means of anter-
ior retraction allows visualisation of the quad-

ratus plantae muscles. The deep aspect of the
central compartment is entered after separating
the flexor hallucis longus tendon from the
quadratus, and the dissection is then carried
distally to visualise the plantar nerves. Figure 3
illustrates the plantar spaces of the foot.

Debridement
Devitalised tissue in a wound can delay heal-
ing, predispose to infection and interfere with
adequate assessment (39,45—48). Removal of
devitalised tissue and callus is generally
accomplished by debridement. The most
commonly used technique for diabetic foot
ulcers is sharp or surgical debridement using
a scalpel, tissue forceps or similar instrument
(49—51). Surgical debridement of non viable
tissue exposes the healthy tissue; this helps
to begin wound healing, reduces the risk of
infection by removing microbial contaminants,
decreases wound malodor (27) and has been
associated with shortening healing times (52).
Patients should be warned in advance to
expect bleeding, and that with the full extent
of the wound exposed, the lesion will be
larger than before the procedure.
Because surgical debridement should be

sufficiently extensive to remove all infected
and necrotic tissue, the procedure may require
more than one session (14). For some patients,
weekly debridement may be needed as part of
routine local wound care for diabetic ulcers
(25). Sharp debridement is the most controlled
and efficient method. However, alternative
debridement techniques may be preferred in

Key Points

. careful tissue dissection and
handling can prevent a sensitive
plantar scar

. specific surgical procedures have
been developed for handling dia-
betic ulcers

. devitalised tissue in a wound can
delay healing

. removal of this tissue, via debri-
dement, is important for healing

. various techniques exist to
achieve wound debridement

Figure 2. Skin incision for plantar approach to foot infections

(photo courtesy of David G Armstrong, DPM).

Figure 3. Schematic diagram of a cross-section of the foot.

Numbers 1—5 indicate metatarsals; A, central plantar space; B,

deep interosseous space; C, lateral plantar space; D, medial

plantar space (44).
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some circumstances, such as in patients for
whom bleeding is a concern, when necessary
anaesthesia is unavailable or the clinic’s facil-
ities are inadequate to perform aggressive sur-
gical debridement. In these instances, consider
non surgical debridement methods, including
wet-to-dry dressings, various types of topical
enzymes or moisture-retentive dressings
(39,48,55—57).

Investigation
Following debridement, the ulcer should be
gently but thoroughly examined with a sterile
metal probe. The examiner should determine
the wound’s depth and seek the presence of
any foreign bodies, abscesses, sinus tracts or
exposed bone (39,58). In cases where the ulcer
extends to the bone, osteomyelitis or joint
infection are often present (39).

Wound lavage
Wound infection has been reported to occur
after 15% of surgical cases classified as ‘con-
taminated’ and 40% of those classified as
‘dirty’ (59). The number of bacteria present
in the wound margins at the end of surgery
appears to be the most important factor in
determining the likelihood of a wound infec-
tion (58,61). Thus, proper cleansing and pre-
paration of a wound should lower its bacterial
counts (58). Energetic rinsing of the wound
can eliminate necrotic tissue and blood clots
that may interfere with natural defense
mechanisms. Thus, wound irrigation, either
alone or in combination with antibiotic pro-
phylaxis, is widely used to prevent postopera-
tive wound infection.
Animal studies have produced variable

results using saline irrigation alone on infected
wounds. In one study, saline irrigation sig-
nificantly decreased aerobic and anaerobic
bacterial counts and subsequent infection,
compared with untreated controls (P<0�001)
(58). In another study, saline irrigation alone
reduced bacterial wound contamination at a
rate similar to that of irrigation with povidone
iodine solution, cefazolin solution or no irri-
gation (60). In addition, scrubbing the wound
with an antiseptic combined with povidone
iodine or cefazolin irrigation solutions before
irrigation resulted in a statistically significant
decrease in bacterial counts compared with

controls. Recent animal studies also show that
tap water may be as effective as normal saline,
which has normally been used for irrigation
(61,62). In a study of 46 patients with hand
lacerations admitted to an emergency depart-
ment, there was no difference in the number of
infected wounds at the 48-hour follow-up visit
between those irrigated with tap water and
those irrigated with normal saline at the time
of repair (63). Thus, wound irrigation with
saline or water as a complement to prophyl-
actic systemic antibiotics appears to be safe in
reducing wound infection rates before closing
contaminated wounds, such as diabetic foot
ulcers.

Antibiotic treatment
Opinions vary on the most appropriate use
of antibiotics for diabetic foot infections. This
is especially so because of the concern about
increasing antibiotic resistance in infection
treatment and control (64). For clinically unin-
fected wounds, antibiotic therapy usually is
not necessary (17). However, when the clinical
presentation indicates infection, antibiotic
therapy is virtually always needed. This
should be directed at the most commonly
identified pathogens and should be started
promptly (12,26). The initial regimen is typic-
ally empirical but may be targeted more spe-
cifically after culture and sensitivity results
are available. For severe infection, parenteral
broad-spectrum antibiotics that have been
proven clinically effective for diabetic foot
infections are recommended; these include
imipenem/cilastatin, newer fluoroquinolones
(e.g. levofloxacin and ciprofloxacin), third- or
fourth-generation cephalosporins (e.g. ceftazi-
dime and cefuroxime) and beta-lactam/beta-
lactamase inhibitors (e.g. ampicillin/sulbac-
tam, piperacillin/tazobactam) (33). In addition,
agents with activity against MRSA, such
as vancomycin or linezolid, should be con-
sidered for patients at risk of infection with
MRSA, in light of its association with worse
clinical outcomes (32,37,38,67). Patients with
less serious infections (i.e. mild-to-moderate
and not life-threatening) who have not been
treated with antibiotics can generally be treated
on an outpatient basis with narrower spec-
trum oral antibiotics (19). There is insufficient
evidence available to recommend topical anti-
biotics for superficial ulcers (25).

Key Points

. examination of the debrided
ulcer is an important part of
assessment

. if the ulcer probes to bone then
one should consider osteomyeli-
tis or joint infection

. effective cleansing and wound
bed preparation can lower bac-
terial counts

. wound irrigation appears to
reduce postoperative wound
infection

. the most appropriate antibiotic
for DFU infection is a controver-
sial topic

. when clinical presentation indi-
cates infection antibiotic therapy
is virtually always needed

. initial therapies are typically
empirical

. severe infection requires parental
broad spectrum antibiotics
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Wound closure
Surgery involving heavily contaminated
wounds, such as amputation due to gangren-
ous diabetic foot ulcers, carries a risk of
wound breakdown. This may require revision
of the amputation to a higher level (66). Pri-
mary closure means the skin is closed at the
end of surgery, allowing healing by primary
intention. In secondary closure, the wound is
left open at the end of the surgery, and heals
by granulation and contraction. A study by
Fisher and associates (67) reported fewer
wound complications attributable to the sur-
gical technique (P= 0�05) in patients under-
going a delayed primary closure (i.e. closure
a few days after the first amputation and
infection drainage) rather than a guillotine
amputation followed by more proximal revi-
sion with primary closure at the time of the
revisional procedure. Ultimately, the choice
for primary, delayed primary or healing by
secondary intention is contingent upon (a)
the degree of drainage at the time of decision
making, (b) the amount of tissue available to
close the wound and (c) any residual infection
distal to the site of intended wound closure.
Unless an amputation is performed consider-
ably proximal to the area of infection, wounds
rarely are primarily closed at the time of
incision and debridement of infection.
Local signs and symptoms of infection, or

any evidence of systemic toxicity, often dictate
the decision on timing of delayed primary
closure. The most reliable single indicator of
success for delayed primary closure in the
well-perfused extremity is the absence of sub-
stantial wound drainage (68). In many complex
wounds, delayed primary closure is used in
tandem with healing by secondary intention.
Topical negative pressure therapy, full- and
split-thickness grafts, and local and distant
flaps also are useful adjuncts for closing deep
complex wounds following debridement.

Revascularisation
Arterial perfusion is necessary for healing
and antibiotic delivery; therefore, ischaemia
should be suspected in patients with diabetic
foot ulcers that fail to heal after appropriate
stepwise management (14). Other indications
suggesting lower-extremity ischaemia include
symptoms of leg claudication, absence of
palpable foot pulses, hair loss, poor capillary

refill, skin atrophy and nail cornification
(14,69). A patient with a non healing ulcer in
whom ischaemia is suspected should be
referred to a vascular surgeon to determine
whether the patient is a suitable candidate
for a revascularisation procedure. These
include various types of percutaneous trans-
luminal angioplasty or a surgical bypass graft
(14). Limb revascularisation success rates in
patients with diabetes have been shown to be
comparable to those in patients without dia-
betes. These procedures have helped to heal
ulcerations and eliminate pain, often permit-
ting a return of function, improved well-being
and a decreased need for amputation at all
levels (70).

Amputation
Every effort should be made to avoid an
amputation, especially at a high limb level.
However, in some cases, amputation is
needed to save the rest of a patient’s limb or
even his life. Indications for lower-extremity
amputation in patients with diabetes may
include extensive gangrene, peripheral arter-
ial occlusion, a non healing ulcer, severe soft
tissue infection and extensive osteomyelitis
(5). Risk factors for a patient with diabetes to
require an amputation include lower-extre-
mity ischaemia, peripheral neuropathy, ele-
vated glycated haemoglobin levels, a history
of foot ulcers and retinopathy. Although the
decision to amputate is difficult for both
patient and provider, it is sometimes preferred
when a patient has undergone unsuccessful
treatment over a long period (14). Unless the
patient has a life-threatening infection that
requires emergency amputation, taking time
for counselling may help the patient in the
decision-making process.
After a decision has been made to ampu-

tate, the goal should be to perform the most
distal amputation that will heal (71). Larsson
et al. (72) conducted a prospective study in 189
patients with diabetes who had achieved heal-
ing of either a minor (i.e. below the ankle) or
major (i.e. above the ankle) amputation.
Investigators found that major amputations
were associated with greater mortality
(P< 0�001), shorter recovery time (as indicated
by return to previous walking capacity
[P< 0�001] and previous living condition
[P< 0�001]) and a decreased requirement of

Key Points

. wound management post ampu-
tation is important for patient
quality of life

. arterial perfusion is necessary for
healing

. non healing diabetic foot ulcers
may be ischaemic

. limb revascularisation can help
heal ischaemic ulcers

. if amputation is required the goal
should be the most distal loca-
tion that will heal

. foot ulcers and their infection are
a common cause of morbidity in
persons with diabetes
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new major amputations (P< 0�01), but no dif-
ference in the overall rate of re-amputation.

CONCLUSION
Foot ulcers and their consequent infections are
a common and serious cause of morbidity in
patients with diabetes. Properly identifying
and counselling persons at risk of ulceration
or infection can prevent the dire consequences
of diabetic foot ulcers, such as lower-
extremity amputation. Similarly, aggressive
and appropriate assessment and treatment of
ulcers and infections can improve patient out-
comes. These measures include proper surgi-
cal debridement, drainage and wound lavage.
Obtaining appropriate specimens from
infected wounds for culture and sensitivity
testing can help to direct antibiotic therapy.
For patients whose wounds do not heal after
adequate treatment with this stepwise
approach, the best long-term outcome may
be achieved through revascularisation or, in
some cases, judicious amputation.
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