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INTRODUCTION

Diabetic foot is a severe problem for people with diabetes.
It harms many patients worldwide. This condition
also burdens healthcare systems globally. Diabetic
foot includes many health issues of the lower legs in
diabetic people. These range from small skin sores to
bad infections. They also include ulcers and, finally,
amputation.! Foot problems in diabetics are now very
common. About 15-25% of diabetics get foot ulcers in their
lives.” This issue involves many disease processes. These
include nerve damage, poor blood flow, and immune
system problems. Body changes also play a role. All these
factors make diabetic patients prone to foot illness.?

Healthcare workers must understand diabetic
foot issues. Early detection and good care can reduce
serious problems. This includes reducing the risk of leg
amputation. Diabetic foot issues also have high financial
costs. Healthcare for diabetic foot costs billions of dollars
each year in rich countries.*

PATHOPHYSIOLOGY OF
DIABETIC FOOT

Diabetic foot problems begin with several linked disease
processes. These processes create tissue damage. They also
cause poor healing. Main factors are diabetic nerve damage,
poor blood flow, and altered immune function.® The disease
process involves many steps. High blood sugar starts these
steps. They combine to cause diabetic foot syndrome. High
sugar, nerve issues, blood vessel disease, and immune
problems lead to ulcers and infection.

Diabetic Peripheral Neuropathy

Diabetic nerve damage affects about half of all diabetics.
It is the biggest risk for foot ulcers.® Sensory nerve damage
causes loss of protective feeling. Patients then do notnotice
small injuries or pressure spots. These can turn into ulcers.”
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Motor nerve damage causes weak muscles. Muscles
in the foot shrink. This causes foot deformities. These
include claw toes and prominent metatarsal heads. Foot
movement changes. This creates areas of high pressure on
the bottom of the foot.?

Autonomic nerve damage affects sweat gland function.
This leads to dry skin. Dry skin cracks easily. These cracks
allow bacteria to enter. This starts infections.’

Peripheral Arterial Disease (Table 1)

Peripheral arterial disease (PAD) affects 20-30% of
diabetics. It makes diabetic foot ulcers heal poorly.'° Blood
vessel hardening in diabetic patients is often worse. It
affects smaller, farther vessels than in nondiabetics. This
poor microvascular flow means less oxygen and nutrients
reach tissues. This environment causes tissue death. It also
leads to bad wound healing."

Immune Dysfunction

Diabetes affects the immune system in many ways. This
makes patients prone to infections. It also slows wound

TABLE 1: Comparison between blood vessel traits in

diabetic and nondiabetic PAD.
Nondiabetic PAD

Proximal, large
vessels

Diabetic PAD

Distal, small vessels

Parameter

Vessel involvement

Plaque Focal, calcified

characteristics

Diffuse, heavily
calcified

Collateral
circulation

Good development | Poor development

Response to Better outcomes

intervention

More challenging

Healing capacity Preserved More challenging

(PAD: peripheral arterial disease)
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healing. High blood sugar affects neutrophil function. This
affects how they move, engulf bacteria, and kill germs.'?
Also, advanced glycation end products (AGEs) build up in
diabetic patients. This causes constant swelling. It also leads
to more tissue damage."

Classification Systems

Doctors use classification systems to assess and manage
diabetic foot conditions. The University of Texas System is
common (Table 2). It looks at ulcer depth and if infection
or poor blood flow are present.'* This system grades ulcers
from 0 to 3. Grade 0 means a pre-ulcer lesion. Grade 3 means
the ulcer reaches bone or joint. It also stages them: A (clean),
B (infected), C (ischemic), or D (infected and ischemic).

The Wagner Classification System is simpler. It is still
popular in clinics. It grades foot lesions from 0 to 5.

Grade 0 is intact skin. Grade 5 is gangrene of the whole
foot. This tool offers a clear assessment."

The SINBAD classification is newer. It gains acceptance
for its full evaluation of risk factors.'®

RISK FACTORS AND PREVENTION

Finding high-risk patients is vital to stop diabetic foot
problems. Main risks include past foot ulcers or amputation.
Nerve damage and poor blood flow are also risks. Foot
deformities, bad sugar control, and poor foot care add to

Prevention focuses on patient teaching (Table 3).
Regular foot checks are important. Proper shoe choice also
helps. Good blood sugar control is key. The International
Working Group on the Diabetic Foot suggests yearly
screening for all diabetic patients. High-risk people need
more frequent checks.'® Organized foot care programs have
greatly reduced amputation rates. This happens when they
are used consistently."

TREATMENT APPROACHES

Managing diabetic foot problems needs a team effort.
This includes specialists such as endocrinologists,
podiatrists, and vascular surgeons. Infection doctors and
wound care experts also help. Key treatment rules include
easing pressure. Infection control is vital. Checking blood
vessels and acting on findings is also needed. Optimizing
blood sugar control is a main goal.”®

Wound Care and Offloading

Good wound care means removing dead tissue (Table 4).
Keeping the wound moist helps. Protecting it from more
harm s also needed. Reducing pressure is crucial. This can
be done with total contact casts. Removable cast walkers or
special shoes also work.?! Studies show that good pressure
relief helps heal 70-90% of nerve-related ulcers. This is

the risk."” true if blood flow is not a major issue.*
AB e 0 exas Diabe Dot Ra .
Grade | Stage A (Clean) Stage B (Infected) Stage C (Ischemic) Stage D (Infected + Ischemic)
0 Preulcerative lesion Preulcerative lesion + Preulcerative lesion + Preulcerative lesion + infection
infection ischemia +ischemia
1 Superficial wound Superficial wound + Superficial wound + Superficial wound + infection +
infection ischemia ischemia
2 Wound penetratingto | Wound to tendon/capsule + | Wound to tendon/capsule + | Wound to tendon/capsule +
tendon/capsule infection ischemia infection + ischemia
3 Wound penetratingto | Wound to bone/joint + Wound to bone/joint + Wound to bone/joint + infection
bone/joint infection ischemia + ischemia

AB gdence-pased preve

Prevention strategy Level of evidence Reduction in ulceration risk | Implementation requirements
Patient education Grade A 40-60% Structured programs, materials
Regular screening Grade A 50-80% Trained healthcare providers
Therapeutic footwear Grade B 30-50% Specialist assessment, custom fitting
Glycemic control Grade A 25-40% Multidisciplinary diabetes care
Podiatric care Grade A 60-85% Regular professional foot care
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Healing phase

Duration

Key processes

Chapter 1: Introduction to Diabetic Foot _

Interventions

Expected outcomes

Hemostasis Minutes to hours Platelet clumping, clot making Stop bleeding, wound check | Bleeding stops
Inflammation 3-5days White blood cell entry, debris Infection control, Less bacteria
removal debridement
Proliferative 3-21 days New blood vessels, collagen Moist wound healing, growth | Granulation tissue forms
making factors
Maturation 21 daysto 2 years | Protein remodeling, scar making | Pressure redistribution, Wound closure, scar
protection matures
AB 0 D oF oge gilabe 00 O and reco gded a PIO
Infection severity | Common pathogens First-line antibiotics Duration
Mild Staphylococcus aureus, Cephalexin, clindamycin 1-2 weeks
Streptococcus species
Moderate MRSA, gram-negative bacteria | Trimethoprim-sulfamethoxazole, Fluoroquinolones 2-3 weeks
Severe Multiple germs, Anaerobes Vancomycin + Piperacillin-tazobactam 3-4 weeks
Bone infection Bone-penetrating organisms IV therapy followed by oral 6-12 weeks
(MRSA: methicillin-resistant Staphylococcus aureus)
Therapy Mechanism of action Evidence level | Indications Limitations
Negative pressure Enhanced granulation, reduced | Grade A Deep, clean wounds Cost, patient compliance
Wound therapy edema
Bioengineered skin | Cellular scaffolds, growth factors | Grade B Chronic nonhealing High cost, limited availability
Substitutes ulcers
Platelet-rich plasma | Growth factor concentration Grade C Stalled healing Variable preparation methods
Stem cell therapy Tissue regeneration Experimental Research protocols Limited clinical data
Hyperbaric oxygen | Enhanced tissue oxygenation Grade B Ischemic wounds Access limitations,
contraindications

Infection Management

Diabetic foot infections vary widely. They can be mild skin
infections or deep tissue infections. They can also be bone
infections. Quick detection and right antibiotics are key.
This stops problems from getting worse. The Infectious
Diseases Society of America published full guides. These
guides cover diagnosis and treatment of diabetic foot
infections (Table 5).%

Vascular Intervention

Patients with severe peripheral artery disease may need
vascular surgery. This helps wounds heal. Both surgical
bypass and endovascular procedures help blood flow to
the diabetic foot.** The best choice depends on the patient’s

health. It also depends on the vessel disease anatomy.
Expert availability also plays a role.

Emerging Therapies

New therapies for diabetic foot care are emerging. These
include negative pressure wound therapy. Bioengineered
skin substitutes are also new. Growth factors and stem
cell therapy show promise. Their role in regular care is
still developing. Their cost-effectiveness is also a factor
(Table 6).%

Hyperbaric oxygen therapy helps some diabetic foot
ulcer patients. This is true for those with poor tissue
oxygen.? But access to hyperbaric centers is limited. Patient
selection rules also limit its broad use.
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TABLE 7: Cost-effectiveness analysis of diabetic foot prevention versus treatment strategies.

Annual cost per Amputation Cost per quality-
Strategy Initial investment patient prevention rate adjusted life year
Standard care Baseline $3,000 Baseline Baseline
Enhanced screening Low $3,500 25% reduction $15,000
Team care Moderate $4,200 45% reduction $25,000
Complete prevention High $5,000 65% reduction $35,000
ECONOMIC IMPACT AND Catching risk factors early is key. Using preventive
steps is crucial. This lowers diabetic foot problems.
HEALTHCARE BURDEN P p

Diabetic foot problems cost a lot of money. Hospital
stays, surgeries, and long-term care are expensive.
These costs make up much of diabetes health care costs.
Studies show prevention programs save money. While
needing upfront money, they cut serious problems and
amputations (Table 7).%”

CONCLUSION

Diabetic foot represents a complex and challenging
complication of diabetes. It needs full understanding and
team care. The condition comes from many interacting
disease processes. These include nerve damage, blood
vessel issues, and immune problems. They create an
environment prone to tissue damage. They also cause poor
healing.
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