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Diabetic patients have a 15 % lifetime risk of developing a

foot ulcer and have a 15 % risk of developing a lower

extremity amputation. Amputation is preceded by non-

healing foot wounds in 85 % of cases [1]. The ulcerated

diabetic foot may be considered the complication of the

peripheral neuropathy (PN) and/or peripheral arterial dis-

ease (PAD).

Several studies showed that diabetic patients with PN

are at risk of foot ulceration and indeed true neuropathic

ulceration is found in almost 50 % of the patients with a

new foot ulcer according to eurodiale [2]. Those with PAD

are at risk of foot amputation and ischemic lesions are

found in the other 50 % of patients with foot ulceration.

However true ischemic ulcers are observed only in 15 % of

cases. The remaining 35 % have both PAD and PN present

at the same time: neuroischemic ulcers [2].

Many factors may be responsible of the appearance of

an ulcer in those patients: intrinsic factors related to the

progressive appearance of limited joint mobility, soft tissue

stiffness, early and persistent windlass mechanism [3]

presence of structural foot deformities as hammer toes,

hallux valgus or pes cavus. Metatarsal heads are prominent.

This results in increased pressure underneath the metatarsal

heads, which will make the plantar forefoot more suscep-

tible to breakdown, also because patients are unaware of

this abnormal pressure because of the neuropathy.

However, there are also other contributing factors leading

to diabetic foot ulcer formation, such as arterial occlusive

disease, foot trauma, history of previous amputations, and

callus due to the increased plantar pressures caused by

abnormal mechanical loading of the foot [4]. A sequence of

events has been described in the chain of events that bring to

a new foot ulceration: neuropathy is the predisposing con-

dition, trauma is the precipitating factor [5].

While neuropathic ulcer may spontaneously heal

whenever the offloading is guaranteed, the ischemic one

has no chance to heal unless a revascularization, either

traditional but even better with peripheral angioplasty [6].

A recent study showed that male gender and PN are

predictors of diabetic ulcers and amputation, and according

to the literature there is an increasing risk of amputation in

those patients with both PN and PAD [7].

Prevention starts selecting the patients at risk. Very

simple tests may be applied. PN may be highlighted by

semiquantitative tests such as monofilaments. Different

protocol may be utilized with 3–10 points to test, and

according to the number of insensitive points the patient is

defined as neuropathic or not [8].

Another method commonly utilized is the definition of

the vibratory perception threshold. In this case, values

more than 25 indicate the presence of PN with an increased

risk of foot ulceration [9]. Patients with PAD are catego-

rized by using the ankle brachial index (ABI); values \0.9

indicate the presence of PAD with an increased level of

gravity when values \0.5 are recorded (critical limb

ischemia) [10].

Once defined the presence of PN, PAD, the presence of

foot deformities, limited joint mobility, recorded previous

history of ulceration, and/or amputation, it is possible to

classify the patients in the appropriate risk categories from

class 0 without risk to class 3 at very high risk of foot

ulceration [11].

The main elements of a prevention program are three:

education, podiatric cures, regular use of protecting shoes

and insoles.

L. Uccioli (&)

Department of Internal Medicine, University of Rome Tor

Vergata, Viale Oxford 81, 00133 Rome, Italy

e-mail: luccioli@yahoo.com

123

Endocrine (2013) 44:3–4

DOI 10.1007/s12020-013-9929-7



The patients should learn how to substitute a lost sen-

sations (related to PN) with another one: i.e., test with the

hands the presence of eventually extra bodies (stones,

coins) inside the shoes or test with the elbow the water

temperature before to wash the feet. In addition, they

should adopt some preventive precautions such as never

walk barefoot mainly on the sand. Patient education is an

integral part of prevention work and has the purpose of

changing the criteria of self-management of the patient and

to improve adherence to health claims related to foot care,

such as the use of footwear.

Although many authors believe that preventive educa-

tion is of significant importance in preventing foot lesions

caused by external precipitating factors and those caused

by improper self-treatment or neglect a recent meta-anal-

ysis showed that there is no evidence that the only patient

education has effectiveness in achieving a clinically rele-

vant reduction of ulcers and amputations [11].

Several studies demonstrated that at risk patients may

take advantage in being included in a surveillance program

driven by a team. It may guaranteed, beside the monitoring

of blood glucose and the specific educational reinforce-

ment, the necessary podiatric treatments, able to actively

reduce by itself the ulceration risk: callus removal allows to

achieve a 30 % reduction of the hyper load under the

metatarsal heads [12]. In certain cases, patients with rigid

deformity and limited joint mobility that cannot be man-

aged by the usual care (callus removal and offloading)

should be evaluated for a certain type of prophylactic foot

surgery to correct the structural deformities [13].

The third factor able to reduce the risk of foot ulceration

is the regular use of preventive shoes and insoles that may

50 % cut hyperpressures under the foot.

Shoes are thought, designed, and constructed to allow

comfortable progression action while maintaining as much

as possible the biomechanics of a physiological gait. Sev-

eral studies support the belief that inappropriate footwear

causes ulceration. [14]. While the role of specific shoes has

been proven in secondary prevention with a significant

reduction of relapses in the group treated by therapeutic

shoes and customized orthesis [15], its role in primary

prevention is still not definitively proven.

Recently, a paper by Rizzo et al. [16] has shown a

protective effect of shoes and insoles in a group of patients

with a risk score C2, which included both patients in pri-

mary and secondary.

In conclusion, a strict follow-up driven by a team that

may guarantee specific education, intensive podiatric care,

and the use of orthesis and shoes can reduce the incidence

of foot ulcers in diabetic patients who are at high ulcerative

risk.
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