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ABSTRACT 

 

 
ARTICLE DETAILS 

 
Keloid scars are a challenging dermatological condition characterized by excessive scar tissue formation 

beyond the boundaries of the original wound. This review explores the epidemiology and clinical 

significance of keloid scars, emphasizing the substantial impact they have on patients' quality of life and 

psychosocial well-being. The theoretical framework delves into the definition of keloid scars, identifies 

risk factors contributing to their development, discusses potential complications, and outlines current 

management strategies. The discussion section evaluates the role of radiotherapy in managing keloid 

scars, providing insights into its mechanisms of action, efficacy, and safety. The conclusion emphasizes 

the importance of a personalized approach to keloid scar management, with radiotherapy as a valuable 

therapeutic option. 
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INTRODUCTION 

Keloid scars are a dermatological condition that affects a 

significant portion of the global population, making them a 

common concern in dermatology. Their epidemiology reveals 

that they are not restricted to any specific ethnicity, age group, 

or gender. However, certain populations, particularly 

individuals with darker skin tones of African, Asian, or 

Hispanic descent, have a higher predisposition to develop 

keloid scars. This epidemiological data underscores the 

clinical significance of keloid scars and emphasizes the need 

for effective management strategies. 

The burden of keloid scars extends beyond their prevalence. 

It affects individuals across diverse demographics and 

geographies, making it a global healthcare concern. The 

impact of keloid scars transcends their physical presence, 

significantly influencing patients' overall well-being. 

The significance of keloid scars extends far beyond their 

prevalence. These scars can have a profound impact on 

patients' lives, both physically and emotionally. The physical 

consequences include discomfort, pain, itching, and 

functional limitations when keloid scars develop in areas of 

high mobility. Moreover, keloid scars carry substantial 

psychosocial implications. Patients often experience reduced 

self-esteem, body image concerns, and diminished quality of 

life. 

The psychological burden of keloid scars cannot be 

understated. Individuals may face anxiety, depression, and 

social withdrawal due to their appearance and the discomfort 

they cause. Relationships and daily activities can be affected, 

leading to a significant reduction in a patient's overall quality 

of life. Understanding the transcendence of keloid scars is 

crucial, as it highlights the need for comprehensive and 

effective management strategies that address both the 

physical and emotional aspects of this dermatological 

condition. 

To effectively manage keloid scars, it is essential to establish 

a theoretical framework that encompasses their definition, 

risk factors contributing to their development, potential 

complications, and available management options. This 

framework serves as the foundation for evaluating the role of 

radiotherapy in the management of keloid scars, which will 

be discussed later in this review. 

The subsequent sections will provide an in-depth exploration 

of the theoretical framework and the role of radiotherapy as a 

potential therapeutic approach in managing keloid scars. This 

comprehensive review aims to shed light on the clinical 

significance of keloid scars, offering insights into their 

pathogenesis and presenting evidence-based strategies for 

their management. 

Definition 

Keloid scars are a dermatological condition characterized by 

the excessive and uncontrolled growth of scar tissue beyond 

the boundaries of the original wound or injury. Unlike 

hypertrophic scars, which remain confined to the site of 
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injury, keloid scars invade surrounding healthy skin areas. 

They typically present as raised, thickened, firm, and rubbery 

nodules with a smooth, shiny surface. Keloid scars can vary 

in size, from small lesions to extensive formations covering a 

significant portion of the affected area. Clinically, keloid 

scars can cause pruritus (itching), pain, and tenderness, 

significantly impacting a patient's quality of life. 

Risk Factors 

Several risk factors contribute to the development of keloid 

scars. Understanding these factors is essential for predicting 

susceptibility and guiding management. The primary risk 

factors include: 

Genetics: A family history of keloid scars is a strong predictor 

of an individual's predisposition to develop them. Genetic 

factors play a significant role in keloid formation. 

Ethnicity: Certain ethnic groups, particularly individuals with 

darker skin tones, such as those of African, Asian, and 

Hispanic descent, have a higher incidence of keloid scarring. 

Age: Keloid scars are more likely to develop in young 

individuals, with the highest incidence observed between the 

ages of 10 and 30. 

Hormones: Hormonal fluctuations, such as those occurring 

during pregnancy, can influence keloid formation. 

Location of the Injury: Keloid scars tend to develop more 

frequently on areas of the body with high tension, such as the 

chest, shoulders, earlobes, and back. 

These risk factors underscore the importance of personalized 

risk assessment and the consideration of individual 

characteristics when determining the most appropriate 

management strategy for keloid scars. 

Complications 

The theoretical framework of keloid scars also encompasses 

an understanding of potential complications. While keloid 

scars themselves can be challenging, they can lead to various 

complications, including: 

Pruritus (Itching): Keloid scars are often intensely itchy, 

causing significant discomfort and distress to patients. 

Pain: Some keloid scars can be painful, particularly when 

they are subjected to mechanical stress or trauma. 

Psychosocial Impact: Keloid scars can have a profound 

psychosocial impact, leading to reduced self-esteem, body 

image concerns, and even depression and anxiety. 

Functional Limitations: Large keloid scars, especially when 

located on joints or areas with high mobility, can restrict 

movement and functionality. 

Understanding these potential complications is crucial for 

healthcare providers when evaluating and managing patients 

with keloid scars. It emphasizes the need for comprehensive 

care that addresses not only the physical aspects of the scars 

but also their psychological and functional consequences. 

In the subsequent sections, we will explore the various 

approaches to managing keloid scars, with a particular focus 

on the role of radiotherapy as a potential therapeutic option. 

Role of Radiotherapy 

Radiotherapy has gained recognition as an effective approach 

in preventing the recurrence of keloid scars after surgical 

excision or as a primary treatment modality in cases where 

surgical intervention may not be suitable. Understanding the 

role of radiotherapy in keloid scar management is crucial for 

healthcare providers and patients alike. 

Mechanisms of Action 

Radiotherapy's effectiveness in managing keloid scars is 

attributed to several mechanisms of action: 

Inhibition of Fibroblast Proliferation: Radiotherapy reduces 

the activity of fibroblasts, which are responsible for collagen 

production in keloid scars. By inhibiting their proliferation, 

radiotherapy helps control the excessive deposition of 

collagen, a hallmark of keloid scarring. 

Collagen Degradation: Radiotherapy promotes the 

degradation of excess collagen within the keloid scar tissue. 

This process contributes to the flattening and softening of the 

scar. 

Anti-Inflammatory Effects: Radiotherapy possesses anti-

inflammatory properties, which can help reduce the 

inflammation within the keloid. 

Efficacy and Safety 

Numerous studies and clinical trials have demonstrated the 

efficacy of radiotherapy in preventing keloid scar recurrence. 

Success rates typically range from 70% to 90%, depending on 

factors such as treatment protocols, radiation dosage, and 

patient characteristics. The treatment is typically 

administered in multiple sessions over a few weeks, allowing 

for optimal scar remodeling. 

Safety concerns associated with radiotherapy primarily 

revolve around the potential risk of radiation-induced 

malignancies, particularly with high-dose or repeated 

treatments. However, it's essential to note that the risk is 

considered low, and the benefits of keloid scar prevention 

often outweigh this concern. Close monitoring and adherence 

to established protocols are essential to ensure patient safety. 

Multidisciplinary Approach 

The management of keloid scars often necessitates a 

multidisciplinary approach. Dermatologists, radiation 

oncologists, plastic surgeons, and other healthcare 

professionals may collaborate to provide comprehensive care. 

This approach ensures that all aspects of the condition, from 

risk assessment and treatment selection to patient education 

and follow-up, are addressed effectively. 

In conclusion, the discussion highlights the significance of 

radiotherapy as a valuable therapeutic option in the 

management of keloid scars. It emphasizes the need for a 

personalized approach, considering individual patient 

characteristics and preferences. A multidisciplinary approach 

involving various healthcare specialists is essential to provide 

comprehensive care and optimize patient outcomes. By 

addressing the physical and psychological burden of keloid 

scars, healthcare providers can significantly improve patients' 

quality of life and well-being. Continued research and 

advancements in treatment modalities are essential to further 
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enhance the management of this challenging dermatological 

condition. 
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