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Diabetic foot

• Diabetic foot is a disease 

complex that can develop in 

the skin, muscles, or bones of 

the foot as a result of the nerve 

damage, poor circulation 

and/or infection that is 

associated with diabetes

pathophysiology --> begin with neuropathy (sensory / motor / autonomic )+ peripheal arterial disease (complicate the problem )
--> muscle waste / loss of sensation  
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IWGDF Definitions

• IWGDF (2019) - Diabetic foot: Infection, ulceration, or 

destruction of tissues of the foot of a person with currently or 

previously diagnosed diabetes mellitus, usually accompanied by 

neuropathy and/or PAD in the lower extremity.

• IWGDF (2023) - Diabetes‐related foot disease: Disease of 

the foot of a person with current or previously diagnosed 

diabetes mellitus that includes one or more of the following:

Peripheral 
Neuropathy

Peripheral 
Artery Disease

Infection

Ulcer(s)

Neuro-
osteoarthropathy

Gangrene

Amputation

international working group of diabetic foot 
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Diabetic Foot

DF-Neuropathy DF- Vasculopathy

Functional 
neuropathy

Structural 
neuropathy

Functional 
Vasculopathy

structural 
Vasculopathy

Neuropathic 
Ulceration

Neuropathic 
deformity

Ischemic ulcer

Gangrene

Trauma
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IWGDF
International Working Group on the Diabetic Foot 

• IWGDF practical guidelines describe the basic 

principles of prevention and management of 

diabetic foot disease.

• Most recent guidelines issued in 2023
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Magnitude of the DFU

• One amputation every 19 seconds, major 

amputation every 53 seconds
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Magnitude of the DFU

every 30 seconds , a lower limb is lost 
somewhere in the world as a 
consequence of diabetes
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DFU-etiology

• Neuropathy

• Ischemia

• Infection 

• abnormal foot structure and 
biomechanics

• Weak healing power



School of 
MEDICINE

Pathophysiology

Chronically poor glycemic control

Peripheral Neuropathy Peripheral Arterial Disease

Sensory Motor Autonomic

Decreased pain sensation

Decreased pressure

sensation

Decreased 

temperature

sensation

Exposure to 

injury without 

noticing

Pressure injury 

goes unnoticed

Susceptibility 

to falls

Repetitive 

thermal injury

Decreased 

proprioceptive

sensation

Small muscle wasting

Foot deformity

Causes pressure 

points and 

biomechanical 

abnormalities

Decreased 

sweating causing dry 

skin and susceptibility 

to injury

Ischemia causes poor wound 

healing and contributes to tissue 

necrosis
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Diabetic foot/peripheral 
neuropathy

• The presence of symptoms or signs of 

peripheral nerve dysfunction in people 

with diabetes, after exclusion of other 

causes

• Signs and symptoms

• Tissue loss ( ulceration)
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Neuropathic Ulcers

• Diabetic foot ulcers most 

commonly occur at sites of 

pressure and repetitive 

stress:

• Plantar metatarsal heads

• Heel

• Dorsal portion of the toes

• Clinical features

• Usually painless (due to 

neuropathy)

• Thick callus surrounding ulcer

due to loss of sensation / wasting / dryness --> with repetitive trauma lead to this ulcer 

granulation tissue surrounded by callus in edges and margins of ulcer  
characterized by its location (natural pressure point ) 
painless (not in all patient )
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Who to examine for foot disease?

• All patients with diabetes should undergo basic 

examination of the foot regularly.

• At each visit, the following should be performed:

1. History & Physical Exam, including:

• Foot Inspection

• Clinical neurologic exam

• Clinical vascular assessment 

2. Risk Assessment

3. Foot Care Education & Preventive Measures
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1. Foot Exam - Overview

History Physical Exam

History pertaining to diabetes Inspection (check between toes!)

Duration of DM & glycemic control Dermatologic:

Complications of diabetes 
(cardiovascular, end-stage renal 
disease, etc.)

Skin color, dryness, cracking, 
sweating, toenails, hair, calluses, 
blistering, foot hygiene

Symptoms of micro- & macrovascular 
disease

Signs of infection (erythema, 
swelling, discharge), check between toes!

Neuropathy: burning, paresthesias, etc
Ulcers or pre-ulcerative lesions 
(e.g., fissures, hemorrhage)

PAD: lower limb claudication Musculoskeletal:

History of diabetes-related foot disease
Foot deformities (claw or hammer toes, 
Charcot joint) and muscle wasting

Previous ulcer/ Previous amputation

neurologic and vascular assessment 
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Neurologic Assessment

• Loss of protective sensation (LOPS): assess with one 

of the following techniques:

• Light pressure perception: Semmes-Weinstein 10-gram 

monofilament

• Vibration perception: 128 Hz tuning fork

• When monofilament or tuning fork are not available, test 

tactile sensation with Ipswich touch test (lightly touch 

the tips of the toes of the patient with the tip of your index 

finger for 1–2 seconds)
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Semmens-Weinstein 10g 
Monofilament
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Other tests

128 Hz Tuning fork Ipswich touch test

+++REFLEXES 
ankle reflex and knee jerk reflex 
-neurologic exam of the lower limbs may also include assessment of reflexes 
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Peripheral vascular disease

• Obstructive atherosclerotic 

vascular disease with clinical 

symptoms, signs or 

abnormalities on non-

invasive vascular 

assessment, resulting in 

disturbed or impaired 

circulation in one or more 

extremities
2015 International Working Group on the Diabetic Foot 
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Vascular Assessment

• Assessment of pedal pulses

• Dorsalis pedis: Lateral to external 

hallucis longus tendo

• Posterior tibial artery: posterior to 

medial malleolus

• If absent, assess popilteal and 

femoral pulses

• Assess temperature, skin hair

• Assess for dependent rubor (late 

finding)

• If exam findings suggest PAD, 

proceed with ankle-brachial index 

(ABI) or toe-brachial index (TBI)

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

reddish-purple discoloration of the lower extremities that occurs when the affected limb is in a dependent (hanging down) position, such as when the legs are dangling off a chair or bed. 
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Vascular assessment

• Noninvasive

• ABI

• Duplex studies

• Tc02

• Systolic toe pressure

• CT-angiograms

 ankle-brachial index
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Foot At risk: Assessment

• Following examination of the foot, stratify each patient using the IWGDF risk 

stratification category system shown below to guide subsequent preventative screening 

frequencies and management.

assess the foot every year 
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How can we prevent foot ulcerations?

• Identify the person with an at-risk foot

• Regularly inspect and examine the feet of a person at-

risk for foot ulceration.

• Provide structured education for patients, their family 

and healthcare professionals

• Encourage routine wearing of appropriate footwear

• Treat risk factors for ulceration 

• Integrated foot care, which is a combination of these 

elements.

by test the sensations and vascularity 
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What is Structured Education?

• General instructions

• Good glycemic control

• Avoid smoking

• Patients with IWGDF grade ≥ 1

• Avoid going barefoot, even at home, and 

especially on hot decks and hot sand

• Test water temperature before stepping into a 

bath

• Trim toenails to shape of the toe, and remove 

sharp edges with a nail file; do not cut cuticles

• Wash in lukewarm water, dry thoroughly 

(including between the toes), and check feet daily

• Socks should fit and be changed daily

The proper way to cut toenails
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Appropriate Footwear

• In persons with diabetes and IWGDF risk 

category 1 or higher:

• Encourage to wear appropriate footwear at all 

times, both indoors and outdoors.

• Criteria for appropriate footwear

• Inside length of the shoe should be 1-2 cm 

longer than the foot and should not be either 

too tight or too loose. 

• Internal width should equal the width of the 

foot at the metatarsal phalangeal joints (or 

the widest part of the foot), and the height 

should allow enough room for all the toes.
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Treat Risk Factors

• Provide appropriate treatment of excess callus on the foot, for 

ingrown toenails, and for fungal infections on the foot. Treat 

any (modifiable) pre-ulcerative sign on the foot including 

protecting blisters, or draining them if necessary.

• Consider coaching a person with diabetes who is at moderate or high 

risk of foot ulceration (IWGDF risk 2-3) to self-monitor foot skin 

temperatures once per day to identify any early signs of foot 

inflammation and help prevent a foot ulcer.

• In case of an elevated temperature, ambulatory activity should be reduced

• The risk for foot ulceration is not a barrier to participating in a 

physical training program as long as appropriate footwear is worn, 

with a gradual increase in activity to an additional 1000 steps/day.

مسامير اللحم 
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Assessment of Ulcers
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SINBAD score

site / ischemia / neuropathy / bacterial infection / area / depth 

0

1
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IDSA/IWGDF System

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight



School of 
MEDICINE

Principles of Ulcer Treatment

1. Treatment of infection.

2. Restoration of tissue perfusion.

3. Pressure offloading and ulcer protection.

4. Local ulcer care.

5. Person Centered Care.

6. Education for patient and relatives.

to promote healing 

remove the pressure 
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1. Treatment of Infection

• Superficial ulcer with limited soft tissue 

(mild) infection: (1-2w)

• Cleanse, debride all necrotic tissue and surrounding callus.

• Start empiric oral antibiotic therapy targeted at Staphylococcus 

aureus and streptococci (unless there are reasons to consider 

other, or additional, likely pathogens).

• We can use clindamycin , cephalexin , amox-clav , doxycycline. 

skin or superficial subcutaneous tissue 
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1. Treatment of Infection

• Deep or extensive (potentially limb-threatening) infection 

(moderate (+/-IV abx) or severe (+IV abx)): (2-3w) 

• Urgently evaluate for need for surgical intervention to remove neurotic tissue, 

including infected. Bone, release compartment pressure or drain abscesses.

• Assess for PAD; if present consider urgent treatment, including 

revascularization.

• Initiate empiric, parenteral, broad-spectrum antibiotic therapy, 

aimed at common gram-positive and gram-negative bacteria, including 

obligate anaerobes. 

• Adjust (constrain and target, if possible) the antibiotic regimen based on both 

the clinical response to empirical therapy and culture and sensitivity results.

IV or IM 
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Managing foot infections

Oral 
antibiotics

Oral antibiotics

Outpatients
clinics

Oral/parenteral 
antibiotics

Outpatients 
clinics

Hospitalization
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2. Restoration of Tissue Perfusion

• Revascularization If:

• An ankle pressure <50mm Hg or an ABI <0.5 then consider urgent vascular 

Imaging

• A toe pressure is <30mmHg or TcpO2 is <25 mmHg.

• When an ulcer falls to show signs of healing within 6 weeks, despite optimal 

management

• The aim of revascularization:

• to restore direct flow to at least one of the foot arteries, preferably the artery 

that supplies the anatomical region of the wound.

• Select a revascularization technique based on both individual factors 

(the patients factor and the local operator expertise).
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3. Pressure offloading and ulcer 
protection

• Non removable knee-high 

offloading device

• A total contact cast (TCC)

• Removable knee-high 

offloading device.

• Ankle-high offloading device.

• If biomechanical relief are not 

available using felted foam

but only in combination with appropriate  footwear

to remove the pressure on ulcer and enhance healing 

to remove the weight of the person to prevent the pressure 
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4. Local Ulcer Care

• Regular inspection of the ulcer by a trained health care provider 

is essential.

• Debride the ulcer and remove surrounding callus (preferably 

with sharp surgical instruments) and repeat as needed.

• Select dressings to control excess exudation and maintain moist 

environment.

• Do not soak the feet, as this may induce skin maceration.

• Consider negative pressure to help heal post-operative wounds.

before debridement of necrotic tissues we do drainage  
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4. Local Ulcer Care

• Consider one of the following adjunctive treatments in

non-infected ulcers that fail to heal after 4-6 weeks

despite optimal clinical care:

• A sucrose octasulfate impregnated dressing in neuro-ischemic ulcers 

(without severe ischemia).

• A multi-layered patch of autologous leucocytes, platelets and fibrin in 

ulcers with or without moderate ischemia.

• Placental membrane allografts in ulEers with or without moderate 

ischemia.

• Systemic oxygen therapy as an adjunctive treatment in ischemic 

ulcers that do not heal despite revascularization.
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Diabetic foot / healing issues 

• Multifactorial in origin 

• Local tissue ischemia in addition to neuropathy impairs 

chemotaxis.

•Tissue necrosis and infection prolongs the inflammatory phase 

of healing.

• Uncontrolled periwound edema and wound instability disrupts 

myofibroblast.

• Glycation of proteins 

• Associated PVD
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Diabetic foot / healing issues 

• Clean ulcers regularly with clean water or saline, 

debride them when possible in order to remove 

necrotic tissue from the wound surface and dress 

them with a sterile, inert dressing.

• We should promote healing process by controlling 

excessive exudate and maintain a warm, moist 

environment. 
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5. Person Centered Care

• Optimise glycaemic control, if necessary, with 

insulin.

• Treat oedema or malnutrition, if present.

• Treat cardiovascular risk factors.

• Treat depression or other psycho-social 

difficulties.
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Surgery indications  
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Charcot/ Neuro-osteoarthropathy 
(CNO)

• Neuropathic arthropathy (triad) is a sterile inflammatory 

process in persons with neuropathy (most commonly 

diabetic neuropathy) that results in the development of 

bone destruction, subluxation/dislocation, and deformity.

• 1-2:1000 

• The tarsus and tarsometatarsal joints are most commonly 

affected. 

• Clinical presentation depends on the stage.

Progressive and destructive: The bones weaken and may fracture or dislocate, often without the person noticing due to lack of pain.

Common signs:
Swelling Redness Increased warmth of the foot (often mistaken for infection)
In later stages: deformity (e.g., "rocker-bottom foot")
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Active Charcot Neuro-osteopathy 
(CNO)

• Acute stage:

• Swelling, warmth, erythema

• Pain is typically mild-to-moderate, as the 

underlying peripheral neuropathy reduces 

sensation.

• Subacute stage:

• Chronic stage: painless bony 

deformities, midfoot collapse (rocker-

bottom foot deformity), osteolysis, 

fractures.
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Brodsky classification/Anatomy 
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Eichenholtz classification /pathology

acute

sub-acute 

chronic 



School of 
MEDICINE

Management 
• Acute phase: 0-3 months (acute, development-fragmentation). 

- Treatment must start as soon as possible.

- The foot must be immobilised in a plaster cast or DH walker

- Weight must be kept off the foot so you may need to use crutches or a wheelchair.

• Healing phase: 4-8 months (sub-acute, coalescence). 

- The bones are starting to heal and fuse back together. 

- Some weight can be put on the foot. 

- The foot must remain in the plaster cast or walking brace.

• Rehabilitation: 8 month+ (chronic)

- Gradual Wight bearing.

- special insoles and shoes that support the foot and allow for any changes that have occurred in the 

shape of the foot. 

• Surgery is usually reserved for joint instability or severe deformity.
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