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Abstract: 

Diabetic wound healing presents significant 

challenges due to the physiological and metabolic 

changes associated with diabetes mellitus. Impaired 

angiogenesis, neuropathy, and a compromised 

immune response contribute to delayed healing 

processes in diabetic patients. The pathophysiology 

involves altered inflammatory responses, reduced 

growth factor signaling, and impaired collagen 

synthesis, leading to chronic wounds. Advanced 

therapeutic strategies, including bioengineered 

dressings, growth factor therapies, and stem cell 

applications, are being explored to enhance healing. 

optimizing glycemic control and applying 

multidisciplinary approaches in wound management 

are crucial for improving outcomes in diabetic 

patients.  
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Introduction: 

 

Diabetic wound healing is a complex and 

multifaceted process significantly hindered 

by the Pathophysiological effects of diabetes 

mellitus. Individuals with diabetes often 

experience chronic wounds, particularly on 

the lower extremities, due to a combination 

of factors including neuropathy, poor 

circulation, and impaired immune response.  

 

These factors can lead to prolonged 

inflammatory phases, decreased 

angiogenesis, and insufficient tissue 

regeneration, ultimately resulting in delayed 

healing and increased risk of infection. 

The frequency of diabetes is rising globally, 

making diabetic wounds a major public 

health concern. Effective management of 

these wounds is critical to preventing 

complications such as ulceration and 

amputation. Traditional treatment 

approaches often fall short, necessitating a 

deeper understanding of the underlying 

mechanisms of impaired healing. 

Recent advances in research have shed light 

on the cellular and molecular processes 

involved in diabetic wound healing, 

highlighting potential therapeutic strategies 

such as growth factor therapies, 

bioengineered dressings, and regenerative 

medicine techniques.  

By integrating these novel approaches with 

traditional care, healthcare providers can 

improve healing outcomes and enhance the 

quality of life for patients with diabetes. 
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Types of diabetic wound healing : 

Diabetic wound healing can be categorized 

into several types based on the underlying 

causes, characteristics, and healing stages. 

Here are the main types: 

1. Neuropathic Ulcers: 

Typically occur on pressure 

points of the foot. 

Result from nerve damage 

leading to loss of sensation, 

making injuries go unnoticed. 

2. Ischemic Ulcers: 

Caused by poor blood flow 

due to peripheral artery 

disease. 

Often appear on the toes or 

feet and are characterized by 

a lack of blood supply. 

3. Mixed Ulcers: 

Exhibit features of both 

neuropathic and ischemic 

ulcers. 

Common in patients with 

multiple complications from 

diabetes. 

4. Infected Wounds: 

Diabetic patients are at higher 

risk for infections due to 

compromised immune 

responses. 

These wounds may present 

with increased redness, 

swelling, and discharge. 

5. Chronic Non-Healing Wounds: 

Wounds that do not progress 

through the normal stages of 

healing. 

Can be a result of sustained 

pressure, poor circulation, or 

persistent infection. 

6. Surgical and Traumatic Wounds: 

Wounds resulting from 

surgical procedures or 

accidents in diabetic patients. 

Healing may be delayed due 

to diabetes-related factors. 

 

Causes:  

The causes of impaired wound healing in 

diabetic patients are multifactorial and can 

be broadly categorized into physiological, 

metabolic, and environmental factors. Here 

are the primary causes: 

Neuropathy: Diabetic neuropathy can lead to 

loss of sensation, making patients unaware 

of injuries or pressure points, particularly on 

the feet. 

Poor Circulation: Peripheral artery disease is 

common in diabetes, reducing blood flow to 

the extremities and impairing nutrient and 

oxygen delivery necessary for healing. 

Impaired Immune Response: Diabetes 

affects the immune system, leading to 

reduced effectiveness in fighting infections, 

which can complicate wound healing. 

Altered Inflammatory Response: Chronic 

inflammation can occur in diabetic wounds, 

disrupting normal healing processes and 

prolonging the inflammatory phase. 

Symptoms: 
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Figure: 1 

Symptoms of diabetic wounds and impaired 

healing can vary depending on the type and 

severity of the wound, but common 

indicators include: 

1. Redness and Swelling: Surrounding 

skin may appear red and swollen, 

indicating inflammation. 

2. Pain or Discomfort: Some patients 

may experience pain, though 

neuropathy can reduce sensation in 

some cases. 

3. Warmth: The area around the wound 

may feel warmer than surrounding 

skin, suggesting infection or 

inflammation. 

4. Discharge or Drainage: Wounds may 

ooze pus or fluid, which can be a 

sign of infection. 

5. Skin Changes: Skin may appear dry, 

cracked, or discolored. In some 

cases, there may be a presence of 

calluses or thickened skin. 

Mechanism of diabetic wound healing: 

The mechanism of diabetic wound healing 

involves several complex biological 

processes that can be disrupted in 

individuals with diabetes.  

Inflammatory Response: In a normal healing 

process, an injury triggers an inflammatory 

response, characterized by the release of 

cytokines and growth factors. In diabetes, 

this response can be prolonged and 

dysregulated, leading to chronic 

inflammation that impairs healing. 

1. Angiogenesis: Formation of new 

blood vessels is essential for 

supplying oxygen and nutrients to 

the wound site. Diabetes can impair 

angiogenesis due to reduced 

availability of vascular endothelial 

growth factor (VEGF) and other 

factors, leading to inadequate blood 

flow. 

2. Collagen Synthesis: Collagen is 

crucial for wound strength and 

structure. Diabetes affects fibroblast 

function, reducing collagen 

deposition and altering its quality, 

which weakens the wound repair 

process. 

3. Re-epithelialization: This process 

involves the migration and 

proliferation of keratinocytes to 

cover the wound. In diabetic 

patients, keratinocyte function is 

impaired, leading to delayed re-

epithelialization. 

4. Extracellular Matrix (ECM) 

Remodeling: The ECM provides 

structural support and plays a role in 
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cell signaling. Diabetes disrupts the 

balance of ECM components, 

affecting cell migration and wound 

healing. 

Pathophysiology: The pathophysiology of 

diabetic wound healing involves several 

interconnected processes affected by 

hyperglycemia and its complications. Here 

are the key factors: 

1. Impaired Blood Flow: Diabetes can 

lead to vascular changes, including 

atherosclerosis and reduced 

angiogenesis, which decrease blood 

flow to wounds. This limits the 

supply of oxygen and nutrients 

necessary for healing. 

2. Neuropathy: Diabetic neuropathy 

can result in loss of sensation, 

making individuals less aware of 

injuries or wounds. This can lead to 

undetected injuries becoming more 

severe over time. 

3. Inflammatory Response: In diabetes, 

the inflammatory response can be 

dysregulated. Elevated levels of pro-

inflammatory cytokines can prolong 

inflammation, delaying the healing 

process. 

4. Reduced Cell Function: Cells critical 

for wound healing, such as 

fibroblasts and keratinocytes, may 

exhibit impaired proliferation and 

migration due to high glucose levels 

and other metabolic factors. 

5. Immune Dysfunction: Diabetes 

affects the immune response, leading 

to an increased risk of infection. This 

is due to reduced neutrophil function 

and altered macrophage activity. 

Diagnosis  

Clinical Assessment: 

History and Physical 

Examination: A thorough 

history of diabetes 

management and a physical 

examination of the wound's 

appearance, location, and 

characteristics (size, depth, 

edges, and surrounding 

tissue) are crucial. 

1. Wound Assessment: 

Staging: Wounds may be 

staged based on depth and 

tissue involvement (e.g., 

superficial, partial-thickness, 

full-thickness). 

Tissue Sampling: If infection 

is suspected, wound cultures 

may be taken to identify 

pathogens. 

2. Laboratory Tests: 

Blood Glucose Levels: 

Monitoring fasting and 

postprandial glucose levels 

helps assess glycemic 

control. 

Hemoglobin A1c (HbA1c): 

Provides an average blood 

glucose level over the past 2-

3 months. 

Complete Blood Count 

(CBC): To evaluate for signs 

of infection or anemia. 

3. Imaging Studies: 

pack://file%3a,,root,SECURE,tmp,.tmpint,c12b030f-7d43-4dac-9e25-86dee64339d7.docx/customXml/item1.xml
pack://file%3a,,root,SECURE,tmp,.tmpint,c12b030f-7d43-4dac-9e25-86dee64339d7.docx/word/numbering.xml


AIJRPLS                                  VOLUME 9, ISSUE 4  (2024, Oct/Nov/Dec)                           (ISSN-2456-3889)ONLINE 

Anveshana’s International Journal of Research in Pharmacy and Life Sciences 

 

Anveshana’s International Journal of Research in Pharmacy and Life Sciences 

EMAILID:anveshanaindia@gmail.com,WEBSITE:www.anveshanaindia.com 

339 

Doppler Ultrasound: To 

assess blood flow in the 

affected area. 

X-rays or MRI: To check for 

underlying bone involvement 

(osteomyelitis) or other 

complications. 

4. Vascular Assessment:  Ankle-

Brachial Index (ABI): To evaluate 

peripheral artery disease. 

Treatment of Diabetic Wound Healing 

1. Wound Care: 

Debridement: Removal of 

necrotic or infected tissue to 

promote healing. 

Dressings: Use of appropriate 

dressings (e.g., hydrocolloid, 

alginate, foam) to maintain a 

moist environment and 

protect the wound. 

2. Infection Control: 

Antibiotics: Systemic 

antibiotics for infected 

wounds based on culture 

results. 

Topical Antimicrobials: Use 

of topical agents to prevent 

infection. 

3. Glycemic Control: 

Monitoring and Management: 

Tight glycemic control 

through medication, insulin 

therapy, and dietary 

modifications to optimize 

healing. 

4. Advanced Therapies: 

Growth Factors: Application 

of topical growth factors to 

stimulate healing. 

Drugs used in diabetic wound healing: 

The management of diabetic wounds often 

involves a combination of medications 

aimed at promoting healing, controlling 

infection, and managing diabetes. Here are 

some categories of drugs commonly used in 

diabetic wound healing: 

1. Antibiotics 

Systemic Antibiotics: Used for 

infected wounds to treat bacterial 

infections (e.g., amoxicillin-

clavulanate, ciprofloxacin). 

Topical Antibiotics: Applied directly 

to the wound to prevent or treat 

infection (e.g., mupirocin, silver 

sulfadiazine). 

2. Antiseptics 

Topical Antiseptics: Agents like 

iodine-based solutions (e.g., 

Betadine) or honey can help reduce 

microbial load in wounds. 

3. Growth Factors: Recombinant Human 

Platelet-Derived Growth Factor (PDGF): 

Promotes cell proliferation and tissue repair. 

4.Skin Substitutes and Biologics:  

Bioengineered Skin Substitutes: Products 

like Apligraf and Dermagraft can provide a 

matrix for wound healing. Collagen-based 

Dressings: Promote healing by providing a 

scaffold for cell migration.  Bioengineered 

Skin Substitutes: Use of skin grafts or 

substitutes for more severe wounds. 

Negative Pressure Wound Therapy 

(NPWT): Promotes healing by applying 

negative pressure to the wound. 
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5.Nutritional Support: Dietary Interventions: 

Ensuring adequate protein and essential 

nutrients to support healing. 

Risk factor: 

 
Figure: 2 

1. Poor Glycemic Control: Elevated 

blood glucose levels can impair 

healing processes and increase 

infection risk. 

2. Neuropathy: Loss of sensation in the 

feet can lead to unnoticed injuries 

and pressure ulcers. 

3. Peripheral Artery Disease (PAD): 

Reduced blood flow to the 

extremities impairs oxygen and 

nutrient delivery necessary for 

healing. 

4. Foot Deformities: Conditions such as 

Charcot foot or bunions can create 

pressure points, increasing the risk of 

ulcers. 

5. Previous Ulcers or Amputations: A 

history of wounds or amputations 

can indicate increased susceptibility 

to future wounds. 

Conclusion: 

 In conclusion, diabetic wound healing is a 

complex process influenced by various 

factors, including impaired blood 

circulation, neuropathy, and immune 

dysfunction. Effective management requires 

a multifaceted approach, including proper 

wound care, blood sugar control, and 

possibly the use of advanced therapies like 

growth factors or skin substitutes. Education 

on foot care and regular monitoring are 

essential to prevent complications. 

Ultimately, a collaborative effort among 

healthcare providers, patients, and 

caregivers is crucial for promoting healing 

and improving quality of life for individuals 

with diabetes. 
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