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• 29 million people with DM in the US
• 25% of people >65y have DM
• Incidence is projected to increase by 55% over the next 

20 (worldwide)
• 70% of people with DM have peripheral neuropathy
• With PN, ~7% risk of ulcer per year
• Three year mortality increases from 13% to 28% with an 

ulcer
• 50% of ulcers become infected
• Osteomyelitis in ~15% of ulcers (15% of those go on to 

amputation -> mortality increases to 60%) 

Epidemiology



• Neuropathy
• Diminished sensation
• Decreased sweat and oil glands
• Decreased shunting of blood
• Foot deformities (claw toes, hammer toes, 

Achilles’ tendon stiffening)
• Vasculopathy/ischemia
• Nutritional dysfunction
• Immunopathy/infection

Drivers of DM-Associated Foot Ulcers
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• Optimize DM treatment
• Assess for risk factors regularly
• For those at risk, wear offloading DM footwear

Prevention of Ulcers



• Physical examination
• Evidence of infection
• Depth

• CDC, pre-albumin, BUN, creatinine, hemoglobin A1C, 
CRP and ESR

• Ankle brachial index (ABI) and/or transcutaneous oxygen 
tension measurement

• Plain film
• Assess for foreign bodies
• Evaluate for osteomyelitis

• Cultures not helpful unless concerned for infection

Evaluation of  a Foot Ulcer



• Maintain a moist environment
• Prevent infection
• Off-load the affected area
• Debride necrotic tissue and calluses
• Maximize perfusion and nutrition
• Hyperbaric oxygen therapy (Wagner grade 3 or 

higher)
• Sometime surgery for Achilles’ tendon 

lengthening

Ulcer Treatment



• Once an ulcer forms, it will most likely become 
infected if not treated/healed (at least 50%)

• Risks: ulcer to the bone, >30 days, recurrent, 
trauma, peripheral arterial disease

• Usually staphylococcus and streptococcus 
initially

• With increasing time, depth and size, wounds 
are colonized and/or infected with multiple 
organisms, including Gram negatives and 
anaerobes

Infected Ulcers



• Obvious purulent drainage
• And/or 2 of the following:

• Erythema
• Pain
• Tenderness
• Warmth
• Induration

• Mild, moderate, severe

Diagnosis of an Infected Ulcer
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• Metal probe
• NPV, 98%
• Sensitivity 66%
• Specificity 85%

• Imaging
• Plain film, Sp 67%, Sn 60%
• MRI is most specific and sensitive

Osteomyelitis?



Wagner Classification
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• Aggressive incision, drainage and debridement 
of non-viable soft tissue and bone

• Multiple debridements often necessary
• Amputation 

• Mild 2.8%
• Moderate 46.2%
• Severe 77.7%

• Early surgical intervention + IV abx associated 
with fewer BKA and shorter LOS

Surgical Management



• Wound care
• Negative pressure wound therapy
• Hyperbaric oxygen therapy

Other Care


