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What is diabetic foot?

Why does it occur?
What can its consequences he?

eople with diabetes mellitus, especially after poor control of their disease,
can suffer from chronic complications. The most well-known are retinal in-
volvement (retinopathy) and kidney damage (nephropathy). In this article, we
will address diabetic foot, a chronic complication that is generally less un-
derstood regarding its causes and consequences.
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Diabetic Foot (DF) is defined by the presence of infection, ul-
ceration (an open skin lesion), or destruction of deep tissues
of the foot, caused by the presence of peripheral neuropathy
(damage to peripheral nerves) and/or peripheral arterial di-
sease (PAD) and can occur in any type of diabetes. It is more
frequent with longer disease duration, and therefore with age,
being unusual to appear before the age of 40.

Neuropathy leads to a loss of protective sensitivity, putting pa-
tients with this complication at risk of developing ulceration. If
PAD is also present, it can result in reduced arterial blood flow
to the foot (insufficient blood supply to oxygenate and nouri-
sh tissues), leading to non-healing wounds that may progress
unfavorably. DF not only includes the situation associated with
ulceration, infection, or tissue destruction but also encompas-
ses patients at risk of having lesions due to the presence of
neuropathy and/or PAD. We refer to this latter group as at-risk
diabetic foot.

WHAT FACTORS CONTRIBUTE TO HAVING DIABETIC FOOT?

Since neuropathy and PAD are the fundamental conditions,
factors that favor either one of them will be responsible for
the appearance of at-risk DF. We know that chronic hyper-
glycemia, what we refer to as poor glycemic control, as esti-
mated by glycated hemoglobin (HbA1c), is a key factor in the
development of both. For individuals with diabetes who use
interstitial glucose sensors, glycemic control is estimated by

Diabetes
mellitus

the percentage of time in range, i.e., the time spent between
70 and 180 mg/dL.

In the case of neuropathy, in addition to hyperglycemia, other
contributing factors include the presence of hypertension, dys-
lipidemia (abnormal blood fat levels), and abdominal obesity,
the latter being more typical of type 2 diabetes mellitus. In
the development of PAD, in addition to the above-mentioned
factors, tobacco plays an important role. Remember that PAD
occurs due to the occlusion of the arteries in the lower limbs,
caused by the accumulation of fatty plaques (atherosclerosis) in
the walls of blood vessels. With all of the above, we can deduce
thatif we act on the factors responsible for the development of
diabetic neuropathy and PAD, we can prevent the occurrence
of at-risk DF. We should not forget, as its name indicates, that
these are chronic complications resulting from years of poor di-
sease control, and once they appear, they are irreversible. From
this, the importance of prevention is derived, but we will leave
that to discuss in more detail in a different article.

WHY CAN PEOPLE WITH AT-RISK DIABETIC FOOT
DEVELOP ULCERS?

Between 25% and 50% of people with diabetes, depending on
the studied population, have at-risk DF, and between 15% and
25% of people could develop an ulcer in their lifetime. For more
than 4 decades, we have known that neuropathy (figure 1) in y
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» its various forms causes the following alterations in the feet,
making them prone to ulceration:

B Sensory neuropathy reduces pain perception and other sen-
sory stimuli.

B Motor neuropathy causes muscle atrophy and weakness,
leading to foot deformities.

B Autonomic neuropathy affects the nerves of the autonomic
nervous system (sympathetic and parasympathetic), cau-
sing the skin of the foot to become drier and more brittle,
in addition to reducing nutrient exchange due to arteriove-
nous shunts.

We can often predict areas of the foot that are vulnerable to
ulceration. Thus, it is not uncommon for hyperkeratosis, ca-
lluses, or hard spots to appear before ulceration. These areas
are often on the dorsum and tips of the toes, frequently over
clawed toes, on the soles of the feet, and over the heads of the
metatarsal bones.

If PAD coexists in the patient, it will hinder healing (the conti-
nuous process by which our tissues regenerate and repair when
they ulcerate), and the ulcer could worsen. Currently, nearly
70% of patients with DF ulcers have PAD, and thus face pro-
blems with arterial flow. When we add that approximately 50%
of ulcers become infected, the situation can become even more
complicated.

WHAT WOULD TRIGGER THE LESION?

Among the local factors we can find, one stands out above
the others due to its frequency: footwear (figure 2). We all
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FIGURE 2. Schematic representation of the factors that constitute the at-risk diabetic
foot, the factors that can trigger ulceration, and the final consequences of diabetic foot.

50

have experienced new shoes that are too tight or sometimes
in poor condition, causing us pain or discomfort. If we lose this
sensitivity, it should not be surprising that we are “unprotec-
ted.” This is what happens to people with at-risk diabetic foot.
Other times, the trigger is increased activity during regular
walking (walking), going barefoot in pools or on beaches, war-
ming the feet on a radiator/stove, or simply cutting a nail that
grows poorly, pulling on a skin tag, trying to remove a callus
on our own, using a callus remover, and a long etcetera. The-
se manipulations that the patient performs on their own have
been termed bathroom surgery, a practice that may seem in-
significant at first but can have disastrous consequences. If we
understand how ulcerations occur, we will have established
the foundation for prevention.

To these pre-existing conditions, we must add high-risk factors
for ulceration, such as the presence of previous amputations
and/or ulcers. Both situations, prior amputation and ulceration,
are associated with increased risk.

We cannot overlook general factors that lead to ulceration.
The presence of advanced microvascular complications, such as
proliferative retinopathy and/or vision reduction, severe chro-
nic kidney disease requiring dialysis or a kidney transplant, the
presence of poor current glycemic control, active smoking, and
low socioeconomic status are factors associated with increased
risk of ulceration.

WHAT ARE THE CONSEQUENCES?

The presence of an ulcer complicated by infection or lack of
arterial flow (what we call ischemia) can prevent healing and
worsen the condition. Additionally, if there is significant tissue
loss that is “irrecoverable,” including bone, it may necessitate
amputation of a toe or part of the foot, or of the leg, termed
minor and major amputation respectively, and even lead to dea-
th (figure 2). One in five people who seek care for DF ulcers at a
Diabetic Foot Unit end up with lower limb amputation or death,
making appropriate management at this stage of the complica-
tion very important.

Less known is how the ulcer affects our body. The presence of
an ulcer, with or without infection, reduces the patient’s quality
of life and subjects them to prolonged treatment, generally re-
quiring, at least, 3 days a week for no less than 4 to 6 weeks. In
many cases, the patient requires hospitalization, either for ulcer
management or for cardiovascular decompensation due to the
footinjury, thereby increasing medical costs and costs from lost
productivity. More importantly, there are intangible costs that
reflect greater suffering for people with diabetes, as well as for
their caregivers and family members.

We must also consider the higher long-term mortality risk for
individuals with this complication, which increases 4-fold vs
someone with diabetes but without DF. Finally, as a reflection
of the suffering experienced by a patient with diabetic foot, it
should be noted that the presence of an ulcer or undergoing
minor amputation causes more fear for the patient than lo- s
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BETWEEN 257 AND 507 OF PEOPLE WITH DIABETES, DEPENDING
ON THE STUDIED POPULATION, HAVE AT-RISK DF, AND BETWEEN 157
AND 257 OF INDIVIDUALS COULD DEVELOP AN ULCER OVER THEIR LIFETIME

» sing their vision or undergoing dialysis.
Thus, understanding the multifactorial
nature of why diabetic foot occurs, its ul-
ceration, and the extent of its consequen-
ces are key points for its management and
prevention.

In conclusion, diabetic foot occurs due to
the presence of 2 chronic complications:
diabetic neuropathy and peripheral arte-
rial disease. Both factors cause changes in
the foot, primarily loss of sensitivity and
reduced blood flow, placing the feet of
people with diabetes at greater risk for
ulceration. The pathways to ulceration are
known and can be prevented. Controlling
triggering factors, such as having appro-
priate footwear among others, would
be an important aspect in preventing
ulceration. The consequences of diabetic
foot, such as ulceration, lead to suffering
for patients and their social and family su-
rroundings, prolonged treatments, hospi-
talization, increased economic costs, loss
of part or the entire lower limb, and even
death, representing a significant burden
for both patients and society.

Properly addressing DF, both in terms of
prevention and treatment of established
ulcers, has proven effective in reducing its
burden, but we will leave this point for our
next article. D
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