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Abstract 

Radiofrequency (RF) therapy has become a valuable non-invasive treatment modality in dermatology, 

offering several advantages such as minimal downtime, patient comfort, and versatility in managing a 

wide range of skin disorders. Initially developed for cosmetic applications, RF technology has since been 

adopted for the treatment of conditions including acne, psoriasis, rosacea, and even non-melanoma skin 

cancers. RF therapy works by delivering controlled electrical currents that generate heat within the skin, 

stimulating collagen production, reducing inflammation, and supporting tissue regeneration at the cellular 

level. This review provides a detailed examination of the underlying mechanisms of RF therapy, its clinical 

uses for various skin conditions, and its growing role in modern dermatologic practices. Additionally, we 

address the safety considerations associated with RF treatments, emphasizing their benefits compared to 

more invasive interventions while noting any potential risks. The review also explores ongoing 

advancements in RF technology, with a focus on its future applications in areas like targeted drug delivery, 

skin rejuvenation, and regenerative medicine. Through this analysis, we aim to shed light on the current 

and future potential of RF therapy in the field of dermatology. 
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1. Introduction 

Radiofrequency (RF) energy involves the use of electromagnetic waves that penetrate tissues, generating 

heat to stimulate collagen production and promote skin tightening. This thermal effect triggers a natural 

repair process, leading to enhanced skin elasticity, improved texture, and rejuvenation. Initially introduced 

in aesthetic dermatology for procedures such as facial contouring and skin rejuvenation, RF technology 

has evolved to address a variety of medical skin conditions.1,2,3 

In treating signs of aging, RF therapy effectively minimizes wrinkles, reduces skin laxity, and promotes a 

firmer, youthful appearance without invasive procedures.4,5 It has also shown significant benefits in 

managing acne by targeting overactive sebaceous glands, reducing acne lesions, and aiding in the healing 

of acne scars.6,7 Its anti-inflammatory effects make RF a valuable option for chronic skin conditions such 

as psoriasis, helping to alleviate symptoms like redness and scaling.8,9 

RF technology is also being utilized for certain non-melanoma skin cancers, as its precise energy delivery 

can target abnormal cells while preserving surrounding healthy tissue. This targeted approach minimizes 
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side effects and enhances safety.10,11 Additionally, RF is frequently combined with other dermatological 

treatments, such as microneedling or lasers, to maximize outcomes.12,13. 

Current research is expanding the applications of RF energy, including its role in advanced drug delivery 

systems and regenerative medicine. These advancements highlight RF’s versatility and its growing 

importance in both cosmetic and medical dermatology, offering effective and minimally invasive solutions 

for a wide range of skin concerns.14,15. 

 

 

 

2. Mechanism of Action 

Radiofrequency (RF) devices are classified based on the arrangement of their electrodes, which influences 

the energy delivery and depth of penetration into the skin. Two common types are monopolar RF and 

bipolar RF, each with unique features and clinical applications.1,7,16 
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1. Monopolar RF 

Monopolar RF technology uses a single active electrode to deliver energy to the treatment area, with a 

return electrode placed elsewhere on the body to complete the circuit. This design allows the energy to 

penetrate deeply into the tissues, making it ideal for addressing larger areas. 

Mechanism: Energy flows from the active electrode through the targeted tissue and exits via the 

grounding pad, creating a widespread thermal effect.14,17 

Applications: It is commonly used for treatments requiring deep tissue penetration, such as body 

contouring, cellulite reduction, and skin tightening on larger areas like the abdomen, arms, and thighs.18,19 

Advantages: Monopolar RF can reach the deeper layers of tissue, making it suitable for improving skin 

laxity and targeting fat deposits.20,21 

Considerations: Since the energy spreads across a larger area, careful monitoring is necessary to avoid 

overheating or causing discomfort.22 

2. Bipolar RF 

Bipolar RF systems feature two closely positioned electrodes within the treatment applicator. Energy 

travels between these two electrodes, creating a localized and controlled thermal effect limited to the upper 

and middle layers of the skin.23,24 

Mechanism: The energy is confined to the area between the two electrodes, ensuring precision and control 

over the treatment depth and intensity.25,26 

Applications: Bipolar RF is particularly effective for smaller, more delicate areas such as the face and 

neck. It is used for fine wrinkle reduction, skin tightening, and improving acne scars or stretch marks.27,28 

Advantages: The localized delivery minimizes the risk of affecting surrounding tissues, providing safer 

and more comfortable treatment for the patient.29 

Considerations: Bipolar RF typically has a shallower depth of penetration, making it less suitable for 

deeper tissue treatments.30 

Comparison and Integration 

Monopolar RF is better suited for addressing broader, deeper concerns, while bipolar RF excels in precise, 

localized treatments targeting superficial layers. Advanced RF systems sometimes integrate both 

technologies or include multipolar RF to offer versatile solutions tailored to individual treatment 

needs31,32. This combination allows for comprehensive care, addressing both superficial and deep tissue 

concerns effectively33. 

3. Applications of Radiofrequency in Dermatology 

Radiofrequency (RF) technology is widely used in dermatology due to its ability to address various skin 

conditions non-invasively. It has proven effective in skin rejuvenation, acne treatment, psoriasis 

management, and even the treatment of certain skin cancers. This section explores these applications in 

detail, highlighting the mechanisms, benefits, and clinical evidence supporting RF's role in modern 

dermatology16,34,35. 

 

Application Mechanism Benefits Key 

References 

Skin 

Rejuvenation 

Stimulates dermal collagen 

remodeling through controlled 

heat delivery. 

Improves skin elasticity, reduces 

wrinkles, tightens loose skin. 

36, 37, 38, 

39 
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Acne Treatment Targets sebaceous glands to 

reduce size and sebum 

production; inhibits acne-

causing bacteria. 

Reduces acne severity and lesion 

count, provides an alternative for 

resistant cases. 

44, 45, 49 

Psoriasis 

Management 

Reduces inflammatory cytokine 

activity and skin cell turnover. 

Alleviates plaque buildup, 

scaling, and inflammation; 

enhances skin texture and quality 

of life. 

52, 53, 58, 

59 

Non-Melanoma 

Skin Cancers 

Induces coagulative necrosis in 

malignant cells, sparing healthy 

skin. 

Effectively treats superficial 

cancers; minimizes scarring, 

suitable for patients ineligible for 

surgery. 

61, 62, 66, 

67 

 

3.1. Skin Rejuvenation 

RF has emerged as a popular treatment for improving skin appearance by enhancing collagen production, 

reducing wrinkles, and tightening loose skin. Its appeal lies in being a non-invasive procedure that avoids 

the risks and recovery time associated with surgery36,37. 

3.1.1. Efficacy in Skin Rejuvenation 

The efficacy of RF for skin rejuvenation is well-supported by research. RF therapy stimulates dermal 

collagen remodeling, leading to enhanced skin elasticity and texture38,39. In a notable study by Draelos et 

al. (2011), patients who received RF treatments showed significant improvements in skin elasticity and 

reduced wrinkles40. Similarly, Lupo et al. (2014) observed enhanced facial contours and decreased skin 

sagging in individuals treated with RF, demonstrating its capacity as a reliable alternative to invasive 

surgical procedures41. 

RF treatments are commonly used for facial tightening, targeting areas such as the cheeks, jawline, and 

under-eye regions. The process involves the delivery of controlled heat energy to the deeper dermal layers, 

sparing the surface skin from damage while stimulating a regenerative response. These benefits make RF 

an effective tool for combating signs of aging42,43. 

 

3.2. Acne Treatment 

Acne vulgaris is a widespread dermatological issue, particularly among adolescents and young adults. RF 

technology offers an innovative solution by directly targeting the sebaceous glands, which play a pivotal 

role in acne development44,45. 

3.2.1. Impact on Sebaceous Glands 

RF therapy modulates sebaceous gland activity by delivering thermal energy to reduce gland size and 

sebum production. This mechanism helps prevent pore clogging, a primary factor in acne formation46,47. 

Additionally, RF-induced heat can create an environment that reduces the proliferation of acne-causing 

bacteria, further enhancing its therapeutic effects48. 

3.2.2. Clinical Observations in Acne Treatment 

Several clinical studies validate the effectiveness of RF in managing acne. For instance, a study by Jacob 

et al. (2014) demonstrated a substantial reduction in both acne severity and lesion count among patients 

undergoing RF therapy49. This positions RF as a promising alternative for individuals who do not respond 

well to conventional treatments like topical or systemic medications50,51. 
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3.3. Psoriasis Management 

Psoriasis is a chronic autoimmune disease characterized by excessive skin cell turnover and inflammation. 

RF therapy has shown potential as an adjunctive treatment, offering benefits such as reduced inflammation 

and improved skin appearance52,53. 

3.3.1. Modulation of Inflammation 

The localized heating generated by RF can diminish inflammatory cytokine activity, which plays a central 

role in psoriasis pathogenesis54. By reducing inflammation, RF may alleviate symptoms such as plaque 

buildup, scaling, and itchiness55,56. Furthermore, its ability to improve skin texture enhances the overall 

quality of life for psoriasis patients57. 

3.3.2. Evidence of RF in Psoriasis 

Research by Vickery et al. (2016) demonstrated the effectiveness of RF therapy in reducing the size and 

severity of psoriatic plaques in individuals with mild to moderate psoriasis58,59. While the findings are 

promising, additional large-scale studies are necessary to determine its long-term efficacy and broader 

applicability in psoriasis management60. 

 

3.4. Non-Melanoma Skin Cancers (NMSC) 

Non-melanoma skin cancers (NMSCs), including basal cell carcinoma (BCC) and squamous cell 

carcinoma (SCC), are among the most common malignancies. RF therapy has been explored as a non-

invasive option for managing these cancers, particularly in patients for whom surgery is not feasible61,62. 

3.4.1. Ablation Mechanism 

RF energy works by inducing coagulative necrosis in malignant cells, effectively destroying cancerous 

tissues without affecting the surrounding healthy skin63. This technique is particularly useful for treating 

superficial cancers and can serve as a standalone treatment or be combined with other modalities, such as 

radiation or topical therapies64,65. 

3.4.2. Clinical Experience with NMSC 

A study by Rodriguez et al. (2018) reported favorable outcomes in patients with superficial BCC treated 

with RF energy66. The results included significant tumor reduction and minimal scarring, highlighting 

RF's potential as an alternative for patients unable to undergo traditional surgical excision67,68. While not 

a first-line treatment, RF offers a valuable option in specific clinical scenarios, particularly when cosmetic 

outcomes and patient comfort are prioritized69. 

 

4. Safety Profile and Side Effects 

RF therapy is generally well-tolerated, with minimal risk of side effects when performed by trained 

professionals. Common, mild side effects include redness, swelling, and discomfort during or after 

treatment. Serious complications, such as burns, are rare and typically occur due to improper use of the 

device. The safety of RF treatments is further supported by its approval by regulatory agencies, such as 

the FDA, for various dermatological indications. 

 

5. Future Directions 

The field of RF therapy in dermatology is rapidly evolving. Future research will likely focus on: 

Combination therapies: Integrating RF with lasers or other modalities to improve treatment outcomes 

for conditions like acne and skin aging. 

Personalized treatments: Customizing RF settings based on individual patient factors, such as skin type,  
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age, and severity of the condition, to optimize results. 

Advanced technology: Developing more precise RF devices that can target deeper dermal layers for 

enhanced therapeutic effects. 

 

6. Conclusion 

Radiofrequency therapy offers a versatile and effective treatment for a wide range of dermatological 

conditions, from cosmetic concerns such as aging skin to chronic conditions like acne and psoriasis. Its 

non-invasive nature, coupled with its ability to stimulate collagen production and reduce inflammation, 

positions RF as an essential tool in modern dermatology. As research continues, the application of RF is 

likely to expand, providing further benefits for patients with various skin disorders. 
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