
ciated with more proximal aortoiliofemoral 
disease.10 In patients with diabetes, PAD is 
often asymptomatic.10 Consequently, patients 
may present later in the disease continuum 
with more severe disease. The presence of 
ischemia is associated with the most serious 
negative outcomes.11 

Ill-fitting footwear is another pivotal factor 
in ulcer development.7 Tight shoes can cause 
callus formation in areas of high pressure and 
exaggerate deformities.9 Shoes that are too large 
result in friction and shearing of plantar tissues.9 
Shoes that are not adjusted to accommodate 
rigid foot deformities precipitate tissue break-
down over the deformity.9 The combination 
of these extrinsic stressors with loss of protec-
tive sensation inevitably leads to diabetic foot 
ulceration. In fact, inappropriate footwear is 
one of the most common causes of foot trauma 
in people with diabetes (Figure 3).9 

The last pivotal event in the development of 
diabetic foot ulcer is penetrating trauma to the 
foot. Puncture injuries and subsequent ulcers 
in people with diabetes are 46 times more like-
ly to lead to amputation.7 As many as 41% of 
puncture injuries in people with diabetes occur 
while the patient is not wearing shoes.7 
Additional Risk Factors 
Although men face a higher risk for foot ulcer-
ation than women, a recent study found that 
women and men have similar risks for ulcer 
development once neuropathy and other risk fac-
tors are present.12 (Women with less severe PAD 
and risk factors face a lesser risk of ulceration 
compared with men.) Additional factors associ-
ated with foot ulcer risk are listed in Table 1. 
Comprehensive Foot Exam 
All patients with diabetes should remove their 
shoes and socks each time they see a health-
care provider. In addition, annual compre-
hensive foot examinations are recommend-
ed; high-risk patients require more frequent 
exams.13 Only 66% of adults with diabetes 
received foot exams in 2005.14 

The yearly comprehensive foot exam does 
not require much time, and it uses common 
assessment tools. Components of the exam 
include history, visual inspection, neurologic 
and vascular assessment, and risk stratifica-
tion. The preventive plan of care is determined 
based on risk and may include referral to spe-
cialty providers. 
History
Suspect PAD if the patient’s past medical his-
tory includes cardiovascular, cerbrovascular or 
renal disease. Investigate the etiology of previous 

ulcerations and factors that led to resolution. 
Ask about activity; research suggests that people 
who develop diabetic foot ulcers have “peak and 
valley” variations in exercise patterns.15 In other 
words, periods of physical activity are interrupt-
ed by long periods of inactivity.

Also ask about any history of resistant bac-
terial infection; this is important when choos-
ing antimicrobial therapy (if infection devel-
ops). In your review of systems, ask whether 
the patient is experiencing signs or symptoms 
listed in Table 2. 
Inspection
Inspect between the patient’s toes and from 
forefoot to heel. Examine the skin for injury, 
calluses, evidence of hemorrhage under cal-
lus, fissures, excessive dryness, maceration or 
other unusual conditions. Most diabetic ulcers 
occur on areas subject to increased pressure, 
such as the plantar surface of the foot (Figures 
1 and 2).9 Skin that is thin, shiny, fragile and 
hairless may indicate decreased vascular sup-
ply. Document the presence of any edema. 

Inspect the patient’s nails for dystrophy, 
paronychia, onychocryptosis, length and ony-
chomycosis. Inspect socks or hose for blood or 
other discharge. Examine footwear for torn lin-
ings, foreign objects, abnormal wear patterns and 
proper fit. Examine for the presence of deformity, 
contractures, muscle wasting and atrophy.16 

Figure 1: Ulcer secondary to deformity. Contracted first 
interphalangeal joint with distal right hallux ulcer in a 
patient with diabetic peripheral neuropathy who had 
previous distal amputations of the second and third toes. 
Notice the hyperkeratotic border surrounding the ulcer.
all figures courtesy the author

Figure 2: Chronic Charcot arthopathy with a plantar diabetic 
foot ulcer.

Figure 3: Improper footwear. The shoe on the right is the 
custom-fitted orthotic shoe made for a patient. The shoe on 
the left is the shoe the patient was wearing.
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Table 1

Risk Factors for 
Ulceration2,3,7–9

Smoking 

Visual impairment  or retinopathy

Nephropathy 
(especially patients on dialysis)

Poor glycemic control

Immobility 
(particular risk for posterior heel ulcers)

History of previous ulcer or amputation

Severe nail pathology

Obesity

Lower extremity edema

Increased duration of disease

Social isolation

Daily alcohol intake

Depression

Poor preventive practices

Burst activity patterns

‹ Wound Care ›CE       


