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EXAMINATION OF THE ULCER

 A physical examination should determine:

 Is the wound predominantly neuropathic, ischaemic
or neuroischaemic?

 If ischemic, is there critical limb ischaemia?

 Are there any musculoskeletal deformities?

 What is the size/depth/location of the wound?

 What is the colour/status of the wound bed?

 — Black (necrosis)

 — Yellow, red, pink

 Is there any exposed bone?



EXAMINATION OF THE ULCER

 Is there any necrosis or gangrene?

 Is the wound infected? If so, are there systemic signs 
and symptoms of infection (such as fevers, chills, rigors, 
metabolic instability and confusion)?

 Is there any malodour? 

 Is there local pain?

 Is there any exudate? What is the level of production 
(high, moderate, low, none), 

 colour and consistency of exudate, and is it purulent? 

 What is the status of the wound edge (callus,
maceration, erythema, oedema, undermining)?























TESTING FOR LOSS OF SENSATION

 Two simple and effective tests for peripheral 

 neuropathy are commonly used: 

 10g (Semmes-Weinstein) monofilament

 Standard 128Hz tuning fork





The patient should close their eyes so as not to see whether or where the 
examiner applies the monofilament 
The patient should sit supine with both feet level
First apply the monofilament on the patient’s hands or on the inside of the 
arm so they know what to expect
Apply the monofilament perpendicular to the skin surface with sufficient force to 
bend or buckle the monofilament



The sensory examination should be carried out in a quiet and 
relaxed setting

 Ask the patient:

 — Whether they feel the pressure applied (yes/no)

 — Where they feel the pressure (left foot/right foot)

 Apply the monofilament along the perimeter of (not on) the ulcer site

 Do not allow the monofilament to slide across the skin or make repetitive contact at the test 
site

 The total duration of the approach (skin contact and removal of the monofilament) 

 should be around 2 seconds

 Apply the monofilament to each site three times, including at least one additional ‘mock’ 
application in which no filament is applied 

 Encourage the patient during testing by giving positive feedback

 — 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

 Note: The monofilament should not be used on more than 10 patients without a 

 recovery period of 24 hours



 Do not test for neuropathy in areas of callus as
this can mask feeling from any of the neuropathy
testing devices and may give a

 false-positive result



دیاپازون





 Be aware that patients with small nerve fibre
damage and intact sensory nerves may have a
painful neuropathy.

 They may describe sharp, stabbing, burning,
shooting or electric shock type pain, which may be
worse at night and can disrupt sleep

 The absence of cold-warm discrimination may
help to identify patients with small nerve fibre
damage





The four stages of Charcot foot development are

 Stage 1 (Acute – Development stage):
 Ongoing destruction of the bones in the foot occurs with a persistent

temperature differential of more than 2 degrees Celsius (4 degrees Fahrenheit)
compared to the contralateral foot.

 In this stage, the insensate foot with continuous weight bearing has reacted
to the repetitive trauma by increasing the blood flow to the area with
uncontrolled inflammation. This activity softens the bones and there are
fractures and subluxations of the affected bones and joints in the foot.

 The weaker foot flexors and the intrinsic musculature of the foot allow the
stronger musculature to bow string the foot into the classic rocker bottom
deformity.

 No weight should be borne on this foot if Charcot Foot diagnosis remains a
possibility. Allowing the patient to remain weight bearing and walking results in
ongoing trauma and foot fractures.

 Serial plain radiographs may be required during the acute phase to assess
deformity and bone and joint destruction, although osseous changes are not
always observed in this stage.





Stage 2 (Subacute – Coalescence stage):

 This stage is characterised by a decrease in 
temperature, but the affected foot remains warm 
with erythema and swelling. 

 No weight bearing should take place in this phase 
as absorption of bone is still taking place. Plain 
radiographs now show the full extent of the bone 
and joint fragmentation and destruction



Stage 3: (Chronic – Reconstruction stage):

 There is ongoing resolution of the inflammation

 in the foot and the temperature normalizes. There is
osteoclastic/osteoblastic activity with

 bone remodelling occurring in an attempt to
restore osseous and joint stability as the bones

 solidify in their new position.

 This is the stage where a reintroduction to protective
footwear and custom foot orthoses to off-load the
foot can be performed





Distal sensorimotor peripheral neuropathy

 This condition is common in diabetes, affecting up to
50% of older people with type 2 diabetes.

 Small-fiber nerve dysfunction results in loss of pain
and temperature perception; patients literally lose the
“gift of pain” that normally protects us from tissue
damage.

 Large-fiber dysfunction results in unsteadiness,
increasing the risk of trips and falls; recurrent
unnoticed minor injuries might increase the risk of
Charcot neuroarthropathy.

 Motor neuropathy contributes to small-muscle
wasting and a potential imbalance of flexor and
extensor function in the foot



Autonomic neuropathy

 Peripheral sympathetic dysfunction results in
decreased sweating (i.e., dry foot skin,
increasing the risk of callus formation) and, in
the absence of PAD, warm feet due to the release of
vasoconstriction.

 Plantar callus in the neuropathic foot is associated
with a marked increase in ulcer risk







TESTING FOR VASCULAR STATUS 

 Palpation of peripheral pulses should be a routine
component of the physical examination and include
assessment of the femoral, popliteal and pedal
(dorsalispedis and posterior tibial) pulses.

 Assessment of pulses is a learned skill and has a high
degree of inter-observer variability, with high false-
positive and false-negative rates.

 The dorsalispedis pulse is reported to be absent in
8.1% of healthy individuals, and the posterior tibial
pulse is absent in 2.0%. Nevertheless, the absence of
both pedal pulses, when assessed by an experienced
clinician, strongly suggests the presence of pedal
vascular disease



 Where available, Doppler ultrasound, ankle-brachial 
pressure index (ABPI) and Doppler waveform may be used 
as adjuncts to the clinical findings when carried out by a 
competent practitioner. 

 Toe pressures, and in some instances, transcutaneous 
oxygen measurement (where equipment is available), may 
be useful for measuring local tissue perfusion.

 An ischemic foot may appear pink and relatively warm
even with impaired perfusion due to arteriovenous
shunting.

 Delayed discolouration (rubor) or venous refilling 
greater than five seconds on dependency may indicate poor 
arterial perfusion





Better predictors of wound healing

Diabetics
 toe pressure <40mmHg 

 skin perfusion pressure healing very 
unlikely

40 to 60mmHg 


healing likely



Other signs suggestive of ischemia include

 Claudicusually exercise-induced (although this is 
often absent in people with diabetes)

 A temperature difference between the feetation: 
pain in the leg muscles



 If you suspect severe ischemia in a patient with 
a DFU you should refer as quickly as possible to a 
MDFT with access to a vascular surgeon. If the 
patient has critical limb ischemia this should be 
done urgently.

 A patient with acute limb ischemia
characterised by the six ‘Ps’ (pulselessness, 
pain, pallor [mottled colouration], perishing
cold, paraesthesia and paralysis) poses a 
clinical emergency and may be at great risk if not 
managed in a timely and effective way







COMMON TERMS EXPLAINED
Critical limb ischaemia

This is a chronic manifestation of PAD where the
arteries of the lower extremities are severely blocked.

This results in ischemic pain in the feet or toes even at
rest.

Complications of poor circulation include skin ulcers or
gangrene. If left untreated it will result in amputation of
the affected limb.

Acute limb ischemia: this occurs when there is a sudden
lack of blood flow to a limb and is due to either an
embolism or thrombosis. Without surgical
revascularisation, complete acute ischemia leads to
extensive tissue necrosis within six hours

























Debridement

 Debridement is the excision of dead, damaged, or
infected tis -sues to optimize the healing potential
of the remaining viable tissues.

 It is performed in a variety of ways and settings in
preparation for closure within the steps of the
reconstructive ladder ranging from primary closure to
flaps and grafts.



Wound Etiology

 Determining the etiology of a patient’s wound is of
utmost importance to guide decisions regarding the
most appropriate course of wound optimization,
including the type of debridement performed.

 It is imperative, however, to understand that
debridement type, like wound character, may evolve
over time especially in the comorbid population,
including individuals with diabetes. Consequently, a
thoughtful understanding and careful consideration
of the patient, wound, and possible methods of
debridement are vital to a successful outcome



DEFINING INFECTION

 Because all open wounds will be colonized with 
microorganisms, we define DFIs by the presence of 
classic signs and symptoms of inflammation. 
Because these findings may be altered in patients 

 with peripheral neuropathy or PAD (present in 
most cases), some clinicians accept “secondary” 
signs, such as friable granulation tissue or 
wound undermining, as evidence of infection.







IDENTIFYING INFECTION

 Recognising infection in patients with DFUs can be 
challenging, but it is one of the most important 
steps in the assessment.

 It is at this crucial early stage that practitioners have 
the potential to curb what is often progression from 
simple (mild) infection to a more severe problem, 
with necrosis, gangrene and often amputation 
Around 56% of DFUs become infected and overall 
about 20% of patients with an infected foot wound 
will undergo a lower extremity amputation





پیش فاکتورهای عفونت

 A positive probe-to-bone test

 DFU present for more than 30 days

 A history of recurrent DFUs

 A traumatic foot wound

 The presence of PAD in the affected limb

 A previous lower extremity amputation

 Loss of protective sensation

 The presence of renal insufficiency

 A history of walking barefoot



 The frequent occurrence of arterial insufficiency, an 
immunocompromised state and loss of pain 
sensation means that up to half of patients may not 
present with the classic signs of infection and 
inflammation, such as redness, heat and swelling

 Practitioners should there -fore seek the presence of 
more subtle 'secondary' signs suggestive of infection, 
including 

 friable granulation tissue, wound undermining, 

 malodour or wound exudat



Signs of spreading infection

 Spreading, intense erythema

 Increasing induration

 Lymphangitis

 Regional lymphadenitis

 Hypotension, 

 tachypnoea

 tachycardia

 Rigors



Where necrosis occurs on the distal part of the
limb due to ischemia and in the absence of
infection (dry gangrene), mummification of the
toes and auto-amputation may occur.

In most of these situations, surgery is not
recommended.

However, if the necrosis is more superficial then
the toe can be removed with a scalpel



 Assessing bone involvement Osteomyelitis may frequently be 
present in patients with moderate to severe diabetic foot 
infection.

 If any underlying osteomyelitis is not identified and treated 
appropriately, the wound is unlikely to heal

 Osteomyelitis can be difficult to diagnose in the early stages. 
 Wounds that are chronic, large, deep or overlie a bony 

prominence are at high risk for underlying bone infection
 while the presence of a 'sausage toe' or visible bone is suggestive 

of osteomyelitis. 
 A simple clinical test for bone infection is detecting bone by its 

hard, gritty feel when gently inserting a sterile blunt metal probe 
into the ulcer

This can help to diagnose bone infection (when the likelihood is high) 
or exclude (when the likeli -hood is low



The National Institute for Health and Care Excellence (NICE) 
in the UK and IDSA  

 recommend that if initial x-rays do not confirm the 
presence of osteomyelitis and suspicion remains high, 
the next advanced imaging test to consider is magnetic 
resonance imaging (MRI)

 If MRI is contraindicated or unavailable, white blood 
cell scanning combined with a radionuclide bone 
scan may be performed instead

The most definitive way to diagnose osteomyelitis is by the 
combined findings of culture and histology from a bone 
specimen. Bone may be obtained during deep 
debridement or by biopsy



The essential components of management 
are

 Tr e a t i n g   u n d e r l y i n g   d i s e a s e   p r o c e s 
s e s

 Ensuring adequate blood supply

 Local wound care, including infection control

 Pressure offloading



TREATING THE UNDERLYING  
DISEASE PROCESSES

 Treating any severe ischaemia is critical to wound healing, regardless of 
other interventions It is recommended that all patients with critical limb 
ischaemia, including rest pain, ulceration and tissue loss, should be referred 
for consideration of arterial reconstruction

 Achieving optimal diabetic control. This  should involve tight glycaemic
control and 

 managing risk factors such as high blood pressure, hyperlipidaemia and 
smoking

Nutritional deficiencies should also be managed

 Addressing the physical cause of the trauma. As well as examining the foot, 
 practitioners should examine the patient's footwear for proper fit, wear and 

tear and 
 the presence of any foreign bodies (such as small stones, glass fragments, 

draw-ing pins, pet hairs) that may traumatise the foot When possible and 
appropriate



OPTIMISING LOCAL WOUND CARE

 Tissue debridement

 Inflammation and infection control 

 Moisture balance (optimal dressing 

 selection)

 Epithelial edge advancement



Tissue debridement 

 There are many methods of debridement used in the 
management of DFUs including surgical/sharp, larval, 
autolytic and, more recently, hydrosurgery and ultrasonic

 Debridement may be a one-off procedure or it may need to be 
ongoing for maintenance of the wound bed

 . The requirement for further debridement should be 
determined at each dressing change. If the wound is not 
progressing, practitioners should review the current 
treatment plan and look for an underlying cause of delayed 
healing (such as ischaemia, infection or inflammation) and 
consider patient concordance with 

 recommended treatment regimens (such as not wearing 
offloading devices or not taking antidiabetic medication)



Sharp debridement

 Removes necrotic/sloughy tissue and 

 callus

 Reduces pressure

 Allows full inspection of the underlying 

 tissues

 Helps drainage of secretions or pus

Helps optimise the effectiveness of topical 
preparations

 Stimulates healing







 Vascular status must always be determined prior 
to sharp debridement.

 Patients needing revascularisation should not 
undergo extensive sharp debridement because 
of the risk of trauma to vascularly compromised 
tissues. 

 However, the ‘toothpick’ approach may be suitable 
for wounds requiring removal of loose callus

Seek advice from a specialist if in doubt about a 

 patient’s suitability



Superficial DFUs with skin infection (mild 
infection)

 For mild infections in patients who have not recently
received antibiotic treatment Start empiric oral
antibiotic therapy tar -geted at Staphylococcus
aureus and ß-haemolytic Streptococcus Change to
an alternate antibiotic if the culture results indicate a
more appropriate

antibiotic Obtain another optimum specimen for
culture if the wound does not respond to treatment.



Topical antimicrobials may be beneficial in 
certain situations

 Where there are concerns regarding reduced 
antibiotic tissue penetration for example, 
where the patient has a poor vascular supply 

 In non-healing wounds where the classic 
signs and symptoms of infection are absent, 
but where there is a clinical suspicion of increased 
bacterial bio burden.



Role of topical antimicrobials



If after two weeks

 There is improvement in the wound, but continuing signs of 
infection, it may be clinically justifiable to continue the chosen 

 treatment with further regular reviews
 The wound has improved and the signs and symptoms of 

wound infection are no longer present, the antimicrobial 
should be discontinued and a non-antimicrobial dressing 
applied to cover the open wound

 There is no improvement, consider dis –continuing
theantimicrobial treatment and re-culturing the wound and 
reas -sessing the need for surgical therapy or revascularisation

 If there are clinical signs of infection at 
 dressing change, systemic antibiotic therapy should be started



Deep tissue infection (moderate to severe  
infection
 For treating deep tissue infection (cellulitis, lymphangitis, septic 

arthritis, fasciitis): 
 Start patients quickly on broad-spectrum antibiotics, commensurate 

with the clini -cal history and according to local proto-cols where 
possible

 Take deep tissue specimens or aspirates of purulent secretions for 
cultures at the start of treatment to identify specific organisms in 
the wound, but do not wait for results before initiating therapy

 Change to an alternate antibiotic if:
 indicated by microbiology results
 the signs of inflammation are not improving
 Administer antibiotics parenterally for all severe and some 

moderate infectionsand switch to the oral route when the patient is 
systemically well and culture results are available



 Obtain an urgent consultation with experts (eg foot 
surgeon) for patients who have a rapidly 
deteriorating wound that is not responding to 
antibiotic therapy. 

 Infections accompanied by a deep abscess, 
extensive 

bone or joint involvement, crepitus, substantial necrosis 
or gangrene, or necrotising fasciitis, need prompt 
surgical intervention along with appropriate 
antibiotic therapy, to reduce the risk of major amputation



 Continue antibiotic therapy until the infection 
resolves, but not through to complete healing In 
most cases 1–3 weeks of therapy is sufficient for 
soft tissue infections

 Consider giving empiric therapy directed against 
MRSA in patients with a prior history of MRSA
infection

 when the local prevalence of MRSA colonisation or 
infection is high if the infection is clinically severe



Biofilms and chronic persistent infection

Biofilms are complex polymicrobial communities that
develop on the surface of chronic wounds, which may
lack the overt clinical signs of infection

They are not visible to the naked eye and cannot be
detected by routine cultures.

The microbes produce an extra-polymeric substance
that contributes to the structure of the biofilm. This matrix
acts as a thick, slimy protective barrier, making it
very difficult for antimicrobial agents to penetrate
it



Tr e a t m e n t   s h o u l d   a i m   t o

Disrupt the biofilm burden through regular, repeated
debridement and vigorous wound cleansing

Prevent reformation and attachment of the biofilm
by using antimicrobial dressings.

 Appropriate wound bed preparation remains
the gold standard for biofilm removal



Moisture balance: optimal dressing  
selection

 Factors to consider include:
 Location of the wound 
 Extent (size/depth) of the wound
 Amount and type of exudate
 The predominant tissue type on the wound 
 surface
 Condition of the periwound skin
 Compatibility with other therapies (eg
 contact casts)
 Wound bioburden and risk of infection
 Avoidance of pain and trauma at dressing 
 changes
 Quality of life and patient wellbeing



Does the dressing:

 Stay intact and remain in place throughout 

 wear time?

 Prevent leakage between dressing 

 changes?

 Cause maceration/allergy or sensitivity?

 Reduce pain?

 Reduce odour?

 Retain fluid?

 Tr a p   e x u d a t e   c o m p o n e n t s ?



Is the dressing:

 Comfortable, conformable, flexible and of a 
bulk/weight that can be accommodated in an 
offloading device/footwear?

 Suitable for leaving in place for the required 
duration?

 Easy to remove (does not traumatise the 
surrounding skin or wound bed)?

 Easy to apply?

 Cost effective?

 Likely to cause iatrogenic lesions?
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