
Diabetic
Foot



Lower-extremity disorders such as ulceration, gangrene, and 
amputation are significant complications of diabetes mellitus 
and are leading causes for hospitalization in these patients.

Persons with diabetes have a 15% lifetime risk of developing a 
foot ulcer and have a 15- to 40-fold higher risk of lower-
extremity amputation compared with their nondiabetic 
counterparts

Survival is poor in diabetic patients after an amputation, with 
higher levels of amputation generally having lower survival 
rates, 5-year survival rate after major amputation in this 
population is less than 50%.







History

Since the discovery of the association between gangrene of the foot and

diabetes 160 years ago, many achievements have been made in treating

diabetic foot ulcers. 

Ulcer is as a complication of diabetes.

Patients with chronic diabetic ulcers have to deal with pain, infection 
hospital stays, and amputations.

For patients and their families, this results in a poor quality of life



Through the 19th century the problem of diabetic foot ulcers was 
described for the first time.

It was Marchal de Calvi in 1852 and Thomas Hodgkin in 1854 who
realized that there was an association between diabetes and 
gangrene of the foot.

At that point in time, it was common to treat ulcers by prolonged
bed rest, although it was noticed that the wounds would return 
once the patient started to mobilize again.

Frederick Treves (1853–1923) was an extremely talented 
surgeon, famous for performing the first appendectomy in 1888. 



He suggested a different approach for the treatment of
ulcers, using sharp debridement of callus after application of 
linseed poultices to soften the callus.

After debridement, an antiseptic cream would be applied to the 
thin fresh pink epidermis. Once the patient started mobilizing 
again he instructed the patient to wear a thick pad of felt 
plaster over the healed ulcer to reduce pressure and prevent
recurrence of the wound.

At the end of the 19th century therefore, Treves had established 
three important principles in the treatment of ulceration
of the foot: sharp debridement, off-loading pressure,
and education about foot care and footwear. 



One of discoveries of the 20th century was the isolation of secretion of 
the pancreas at the University of Toronto by Frederick Banting.

Before insulin therapy, gangrene followed diabetic coma as a cause of
death in patients with diabetes.

Insulin, although decreased dying from diabetic coma,  the proportion of 
patients dying from foot disease increased significantly.

Insulin caused patients to live longer, but they experienced 
complications that had not been seen before.

Elliot Joslin, MD (1869–1962), established the first hospital foot clinic at 
the New England Deaconess Hospital (Boston, MA) in 1928.

He was also the founder of the multidisciplinary team approach in
diabetic foot ulcers,  he assigned one graduate nurse and two pupil 
nurses to educate patients. 





The discovery of penicillin by Scottish scientist   

Alexander Fleming in 1928 led to a more conservative approach to 
surgery. For example, at Deaconess Hospital, the mortality for major 
amputations fell from 11.6% in to 6.6% in 1944–1949.

Another important achievement of the 20th century was 
revascularization and limb salvage. 

Frank Wheelock (1919–2006) was the first surgeon responsible for the 
end-to side femoral popliteal bypass graft.

Angioplasty was initially described by an radiologist Charles Dotter in 
1964. he successfully dilated a superficial femoral
artery in an 82-year-old patient.



The 21st century:  developed a clinical practice 
guideline for diabetic foot infections. 

It was published for the first time in 2004.

The guideline recommends treatment of 
diabetic foot ulcers with surgical debridement, 
pressure off the wound, and  moist dressings 
that  control excess exudation. 



The vascular state of a patient with a diabetic ulcer
should always be investigated. 

PAD is present in up to 50% of diabetic foot ulcer.

Early detection and treatment of PAD is important in limb 
salvage. 

However less than 50% of the patients with diabetes and 
an ankle brachial pressure index < 0.5 underwent 
adequate vascular evaluation. 

Patients who undergo major amputation, half of whom 
are dead within 3  years.









Chronic pressure (neuropathic) ulcers
Painless/callus/ pulse+/pressure site/pink

Ischemic ulcers
Painful/Bulla/Pulseless/Tip of fingers/red

Primary Infectious ulcers
below or between toes/purulent/deep ulcers

Traumatic ulcers            Every location and shape

Atypical ulcers   Unexpected location, presentation or behavior









Wound Classification 

Texas System and the SAD System.

Both of these classifications include 

Depth

Infection

Ischemia

which are considered important predictors for outcome 
and treatment. 

the Meggit-Wagner System is still the most widely known 
and used system throughout the world.



Texas    Staging

•A  Preulcer  Or Postulcer Complete 
Epithelialised

•B   Infection

•C    Ischemia

•D   Both Infection&Ischemia

















Risk factors
Peripheral neuropathy in the main  etiology of diabetic foot ulcers.
Peripheral vascular disease
biomechanical dysfunction and deformities
trauma
high plantar pressures
limited joint mobility
duration of diabetes
and elevated glycohemoglobin levels
Infection
Gangrene
Critical triad of neuropathy, trauma, and foot deformity was present 

in 63% of ulcerated patients evaluated.
85% of amputations have an ulceration in their causal sequence



Studies have shown that within 6 years, 20% of the 
combined diabetes group developed a new foot ulcer, 
11.2% had an amputation, and 18.3% died. 

Several measures of both small- and large-fiber 
neuropathy were predictive of both ulceration and 
amputation, including 

pressure, 

temperature, 

vibratory perception thresholds

motor nerve conduction velocity (MNCV

previous ulcer





Microvascular Physiology in Diabetes
There has been much interest recently in nitric oxide (NO) and its role in 

the etiology of metabolic perturbations associated with diabetes 
mellitus.

Using intradermal NO sensors and laser Doppler flowmetry, have 
presented that contrasted the physiologic effects of heating on NO 
production and skin perfusion

Whereas NO levels increased equally with heat in all groups, maximum 
perfusion and NO sensitivity (perfusion/NO) was impaired in diabets 
group. 

suggest that NO production is not impaired in dabetes, but that 
sensitivity to NO is reduced and is the hallmark of the metabolic 
syndrome. 
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Deep osteomyelitis 





Atypical ulcers 







Traumatic ulcer 







Amputation were 10-fold higher among diabetic 
patients 

Furthermore, there was high regional variation

After a 26-month period, following a population 
screening, risk stratification, and treatment 
intervention, 

there was a 70% reduction in amputation
An study in Italy shows, there was nearly a 30-fold 
incidence in diabetes amputations 

were higher rates in older persons 










































































