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Abstract: 
Diabetic foot infections (DFIs) are a significant cause of morbidity in patients with diabetes, often leading to prolonged 
hospital stays, recurrent infections, and a high risk of lower limb amputations. Managing DFIs is complex, requiring a 
multifaceted approach that involves early diagnosis, appropriate antibiotic therapy, timely surgical intervention, and novel 
adjunctive therapies. This article reviews the current understanding and management strategies for DFIs, emphasizing the 
critical role of a multidisciplinary approach to improve patient outcomes and reduce the incidence of severe complications, 
such as osteomyelitis and gangrene. 
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Introduction 
Diabetes mellitus is a global health concern, with a 

rising prevalence leading to a growing number of 

associated complications, including diabetic foot 

infections (DFIs). DFIs are among the most serious 

and frequent complications of diabetes, contributing 

significantly to the burden of the disease. They often  

result from minor foot trauma that goes unnoticed due 
to peripheral neuropathy, leading to ulceration and 

subsequent infection. The progression from a 

superficial infection to deep tissue involvement, 

including bones and joints, can be rapid, necessitating 

prompt and effective management to prevent severe 

outcomes such as amputations. 

DFIs are particularly challenging to manage due to the 

interplay of multiple factors, including impaired 

immune response, poor circulation, and the presence 

of multi-drug resistant organisms. This article 

provides an in-depth review of the pathophysiology, 

diagnostic approaches, and management strategies for 

DFIs, with a focus on integrating surgical, medical, 

and innovative therapies in a multidisciplinary care 

framework. 

 

Study Design 

This article is a comprehensive review of current 

management strategies for diabetic foot infections 
(DFIs). It synthesizes information from existing 

literature, including clinical guidelines, peer-reviewed 

studies, and expert consensus documents, to provide a 

multidisciplinary approach to DFI management. The 

review focuses on integrating surgical, medical, and 

adjunctive therapies to offer a holistic understanding 

of effective DFI treatment. 

 

Data Sources 

The data sources for this review included articles 

published in indexed journals, clinical guidelines from 
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organizations such as the Infectious Diseases Society 

of America (IDSA) and the International Working 

Group on the Diabetic Foot (IWGDF), and other 

relevant publications. Databases such as PubMed, 

Scopus, and Google Scholar were searched for articles 
published between 2000 and 2023. Search terms 

included "diabetic foot infections," "DFI 

management," "antibiotic therapy in DFIs," "surgical 

treatment of DFIs," and "multidisciplinary approach 

to DFIs." 

 

Inclusion Criteria 

Articles were included in this review if they met the 

following criteria: 

- Published in peer-reviewed journals. 

- Focused on the management of DFIs, including 

diagnostic strategies, antibiotic therapy, surgical 
interventions, and adjunctive therapies. 

- Provided relevant clinical data, guidelines, or expert 

recommendations on DFI treatment. 

 

Exclusion Criteria 

Studies were excluded if they: 

- Did not directly address DFIs or their management. 

- Were case reports or lacked generalizable data. 

- Were not available in English. 

 

Data Extraction and Synthesis 
Relevant articles were reviewed, and key information 

was extracted to address the pathophysiology, 

diagnostic methods, and treatment strategies for DFIs. 

The synthesis involved summarizing findings, 

identifying common themes, and integrating clinical 

recommendations into a comprehensive management 

strategy. The review also highlighted gaps in the 

current knowledge and suggested areas for future 

research. 

 

Discussion 

1. Pathophysiology and Risk Factors: DFIs are 
primarily driven by a combination of neuropathy, 

immunosuppression, and peripheral arterial disease 

(PAD). Understanding these underlying mechanisms 

is essential for effective management. 

 

Neuropathy and Immunosuppression: Diabetic 

peripheral neuropathy diminishes sensation in the feet, 

leading to unnoticed injuries that can become portals 

for infection. Concurrently, chronic hyperglycemia 

impairs various aspects of the immune system, 

including neutrophil function and cytokine response, 
reducing the body's ability to fight off infections. 

 

 Peripheral Arterial Disease (PAD): PAD is 

common in diabetic patients and further complicates 

DFIs by reducing blood flow to the lower extremities, 

limiting the delivery of oxygen, nutrients, and 

immune cells necessary for healing. This ischemic 

environment is conducive to the persistence of 

infections and impairs the effectiveness of systemic 

antibiotic therapy. 

 

Bacterial Colonization and Biofilm Formation:  

DFIs are typically polymicrobial, involving aerobic 
Gram-positive cocci (e.g., Staphylococcus aureus, 

including methicillin-resistant strains), Gram-negative 

bacilli, and anaerobes. Biofilm formation on chronic 

wounds and necrotic tissue creates a barrier to both 

immune responses and antibiotic penetration, leading 

to persistent infections. 

 

2. Diagnostic Strategies: Early and accurate 

diagnosis of DFIs is critical for effective management. 

Delayed diagnosis can lead to rapid progression of the 

infection and increased risk of complications. 

 
Clinical Evaluation: The initial clinical evaluation 

should focus on identifying signs of infection, such as 

erythema, warmth, swelling, and purulent discharge. 

However, these signs may be subtle or absent in 

neuropathic patients, making the clinical diagnosis 

challenging. The presence of systemic signs, such as 

fever or elevated white blood cell count, indicates a 

more severe infection. 

 

Microbial Identification: Accurate microbial 

diagnosis is essential for guiding antibiotic therapy. 
Tissue biopsy is the gold standard for identifying 

causative organisms, particularly in chronic or deep 

infections. However, superficial swabs can be 

misleading due to contamination by colonizing flora. 

Advanced techniques like polymerase chain reaction 

(PCR) and matrix-assisted laser desorption/ionization-

time of flight (MALDI-TOF) mass spectrometry offer 

rapid and precise identification of pathogens and their 

resistance patterns, which is crucial for selecting 

effective antimicrobial therapy. 

 

Imaging Techniques: Imaging plays a vital role in 
assessing the extent of infection and detecting 

complications such as osteomyelitis. Plain 

radiographs can reveal bone destruction and gas 

formation, suggesting deep infection or gangrene. 

Magnetic resonance imaging (MRI) is the most 

sensitive modality for detecting early osteomyelitis 

and assessing the extent of soft tissue involvement. 

Computed tomography (CT) scans are useful in 

complex cases to evaluate bone structure and the 

presence of sequestra in chronic osteomyelitis. 

 

3. Antibiotic Therapy: 

The cornerstone of DFI management is appropriate 

antibiotic therapy, tailored to the severity of the 

infection and the identified pathogens. 

 

 Empiric Therapy: Initial empiric antibiotic therapy 

should be broad-spectrum, covering common 

pathogens, including methicillin-resistant 

Staphylococcus aureus (MRSA), Gram-negative 
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bacilli, and anaerobes, particularly in severe or life-

threatening infections. Empiric regimens may include 

combinations of beta-lactam/beta-lactamase 

inhibitors, fluoroquinolones, and vancomycin or 

linezolid for MRSA coverage. 
 

Tailored Therapy: Once culture results are available, 

antibiotic therapy should be narrowed to target the 

identified organisms, considering their sensitivity 

patterns. The choice of antibiotics must also take into 

account the patient's renal function, potential drug 

interactions, and the ability of the antibiotic to 

penetrate the site of infection. In cases of 

osteomyelitis, prolonged courses of antibiotics, often 

for 6 weeks or more, may be required to achieve 

eradication of the infection. 

 

Duration of Therapy:  

The duration of antibiotic therapy varies depending on 

the severity of the infection and the presence of 

osteomyelitis. Mild infections may resolve with 1-2 

weeks of therapy, while moderate to severe infections, 

especially those involving bone, often require longer 

treatment durations, guided by clinical response and 

imaging findings. 

 

4. Surgical Interventions: Surgical intervention is 

often necessary in the management of DFIs, 
particularly when there is extensive tissue necrosis, 

abscess formation, or bone involvement. 

 

Debridement: Early and thorough debridement is 

crucial for removing necrotic tissue, reducing 

bacterial load, and creating a wound environment 

conducive to healing. Debridement should be repeated 

as necessary to keep the wound clean and free from 

devitalized tissue. 

 

Revascularization: For patients with PAD, surgical 

or endovascular revascularization is essential to 
restore adequate blood  

flow to the affected limb, thereby enhancing wound 

healing and improving the delivery of systemic 

antibiotics. Decisions regarding revascularization 

should be made by a vascular surgeon as part of the 

multidisciplinary team. 

 

Amputation:  

Despite optimal medical and surgical management, 

some patients may require amputation to control 

infection, especially when there is extensive tissue 
destruction, life-threatening sepsis, or non-viable 

limbs. The decision to amputate should be made in 

consultation with the patient and the multidisciplinary 

team, considering the patient's overall health, 

functional status, and quality of life. Post-amputation 

care, including rehabilitation and prosthetic fitting, is 

essential for maximizing patient outcomes and quality 

of life. 

 

5. Adjunctive Therapies: 

Adjunctive therapies play a supportive role in the 

management of DFIs, particularly in promoting 

wound healing and preventing recurrence. 

 

Negative Pressure Wound Therapy (NPWT):  

NPWT has been shown to accelerate wound healing 

by reducing edema, promoting granulation tissue 

formation, and enhancing local blood flow. It is 

particularly useful in managing large, complex 

wounds and can be used in conjunction with other 

therapies to improve outcomes. 

 

Hyperbaric Oxygen Therapy (HBOT):  

HBOT involves the administration of oxygen at high 

pressures, which increases oxygen delivery to 

ischemic tissues, enhances leukocyte function, and 
promotes angiogenesis. HBOT may be beneficial in 

patients with chronic, refractory DFIs, particularly 

those with osteomyelitis or ischemic wounds. 

However, its use should be carefully considered due 

to the cost and the need for specialized facilities. 

 

Topical Antimicrobial Agents:  

The use of topical antimicrobials, such as silver 

sulfadiazine, iodine-based preparations, and medical-

grade honey, can help reduce local bacterial burden 

and promote wound healing. These agents can be 
particularly useful in managing superficial infections 

or as an adjunct to systemic antibiotic therapy. 

 

6. Multidisciplinary Approach: 

The management of DFIs requires the collaboration of 

a multidisciplinary team to address the complex needs 

of patients and optimize outcomes. 

 

Team Composition: 

A multidisciplinary team for managing DFIs typically 

includes diabetologists, infectious disease specialists, 

vascular surgeons, orthopedic surgeons, podiatrists, 
wound care nurses, and physiotherapists. Each team 

member brings unique expertise to the care of the 

patient, ensuring comprehensive management. 

 

Coordinated Care:  

Regular multidisciplinary team meetings are essential 

for discussing individual cases, formulating treatment 

plans, and monitoring progress. This coordinated 

approach has been shown to reduce the incidence of 

amputations, improve wound healing rates, and 

enhance patient satisfaction. 
 

Patient Education and Self-Care: Education on 

proper foot care, early recognition of symptoms, and 

adherence to treatment regimens is crucial for 

preventing DFIs and reducing the risk of recurrence. 

Patient involvement in self-care practices, such as 

regular foot inspections, appropriate footwear use, and 

glycemic control, is vital for long-term management. 
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7. Novel and Emerging Therapies: 

Ongoing research into novel therapies offers hope for 

improving the management of DFIs, particularly in 

patients with chronic or refractory infections. 

 

Biologics and Growth Factors:  

The use of biologics, such as platelet-rich plasma 

(PRP) and recombinant growth factors, aims to 

enhance wound healing by stimulating tissue repair 

and regeneration. These therapies are being 

investigated for their potential to accelerate healing in 

chronic DFIs, particularly in patients with poor 

vascular supply or extensive tissue loss. 

 

Stem Cell Therapy:  

Stem cell therapy represents a promising frontier in 

the treatment of DFIs, offering the potential cure. 
 

Conclusion 

Diabetic foot infections are a significant complication 

of diabetes, leading to high morbidity and healthcare 

costs. Effective management requires a 

comprehensive approach that integrates early 

diagnosis, appropriate antibiotic therapy, timely 

surgical intervention, and adjunctive therapies within 

a multidisciplinary care framework. Advances in 

microbial identification, imaging, and novel therapies 

offer new opportunities for improving patient 
outcomes. Ongoing research and collaboration among 

healthcare professionals are essential for optimizing 

the management of DFIs and reducing the burden of 

this complication. 
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