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Abstract

Introduction and purpose:

For all skin types, micro-needle radiofrequency (FMR) can be a safe and effective aesthetic

medicine procedure for the treatment of various dermatological and aesthetic conditions. The

aim of the study is to present the mechanism of action and assess safety, treatment efficacy,

and possible side effects on the basis of a review of the scientific literature.

Description of the state of knowledge:

FMR uses micro-needles to penetrate the skin to a depth of up to 4.5 mm and deliver

radiofrequency current in a fractional manner, producing the controlled fractions of micro-

injuries in the dermis, inducing neocollagenesis, neoelastinogenesis, and angiogenesis. FMR

has a wide range of positive effects such as skin rejuvenation, skin tightening, facial and body

scar remodeling, and hair growth through transdermal collagen induction.

Summary:

Increasingly, patients are looking for minimally invasive methods of skin tightening and fat

remodeling. In response, Aesthetic Medicine has proposed a combination of two techniques,

micro-needling and radiofrequency. As more and more studies are showing the effectiveness

and efficiency of this procedure, also emphasizing its safety, minimal risk of serious side

effects, and ease of use, micro-needle radiofrequency is being proposed as an attractive

answer to people's desires for a less invasive method of skin rejuvenation. However, further

research in this area is needed to optimize the parameters of the treatment to achieve the best

results.

https://orcid.org/0000-0002-3221-9651
https://orcid.org/0009-0000-4998-0458
https://orcid.org/0000-0001-9546-7970
https://orcid.org/0000-0003-2611-1609
https://orcid.org/0000-0002-5418-0110
mailto:piotr.machowiec1997@gmail.com


108

Keywords: fractional micro-needle radiofrequency, side effects, mechanism of action, safety,

effectiveness, treatment, Morpheus8

Introduction

There are many various methods of skin rejuvenation offered by specialists in dermatology

and aesthetic medicine. Aesthetic medicine treatments are gaining more and more interest

due to increased awareness and greater access to knowledge about skin aging prevention. The

skin rejuvenation method that caught our attention was fractional micro-needle

radiofrequency, and its "superpower" of minimizing healing time and patient discomfort. In

aesthetic medicine, there is a demand for less invasive procedures in which there is an

optimal risk-benefit ratio and short post-procedure recovery time, and the effects of the

treatments are maximized. Focusing on non-surgical procedures, fractional micro-needle

radiofrequency (FMR) fulfills the certain needs and recruitments of groups of individuals.

Firstly, it could be proposed as an alternative facial lifting and tightening method among

individuals who are not inclined towards injectable treatments such as fillers and

neuromodulators. Secondly, it could be proposed for individuals that previously injected

fillers or are “overfilled” and there are contraindications for injecting additional volume [1].

Fractional micro-needle radiofrequency combines two techniques - micro-needling (MN) and

radiofrequency - to take advantage of their synergistic effects and achieve better results.

Micro-needling alone has many indications, including the treatment of scars, and can produce

amazing results. Other indications for MN include skin rejuvenation, skin tightening,

including treatment of stretch marks, scar remodeling on the face and body, and hair growth

through transdermal collagen induction [2, 22]. When it comes to radiofrequency (RF) alone,

the RF treatment has been shown to be useful and produce significant improvements in the

treatment of acne, scars, or facial rhytids. Wrinkle reduction, skin tightening, neocollagenesis,

neoelastinogenesis, facial contouring (due to targeting the adipose tissue), scars remodeling,

producing new collagen and softening scars are the effects to be expected by choosing RF

technology [3]. The combination of MN and RF can deliver energy below the epidermal

surface, meanwhile avoiding epidermal damage and subsequent dyspigmentation [2].

Understanding the mechanism of action and assessing the safety, effectiveness, and potential

side effects of fractional microneedle radiofrequency are crucial for making treatment results

optimal and delivering patient satisfaction.
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Materials and methods

The search was conducted using the Pubmed, Medline, and Google Scholar databases to

identify the literature related to fractional microneedle radiofrequency, focusing on papers

that provide insight into the mechanism of action and assessment of safety, effectiveness in

the treatment, and possible side effects. The authors screened the databases mentioned above.

A thorough search was conducted for each individual database, with search terms applied line

by line and consistently replicated across all sources. The following terms were used for the

search: “fractional micro-needle radiofrequency” in combination with terms such as “side

effects”, “mechanism of action”, “safety”, “effectiveness”, “treatment”, and “Morpheus8”.

We established our criteria by considering papers published after 2015, with an emphasis on

ensuring that the percentage of these papers exceeded 75%. Ultimately a summary of reports

available in publications and scientific studies posted in medical information databases and

book positions was created.

Mechanism of RFM

FMRD uses micro-needles to penetrate the skin to a depth of up to 4.5 mm and deliver

radiofrequency current in a fractional manner. The device automatically regulates the amount

of energy delivered and the depth to which this energy is to be delivered. [4] Microneedling

by forming microchannels and microscopic wounds induces inflammation at the level of the

dermis, breaks down dense collagen, stimulates fibroblasts to remodel skin structure, and

induces the wound healing process. This makes the skin firmer and reduces the appearance of

scars or calluses [2]. Radiofrequency (RF) technology produces electromagnetic waves with

low frequency, which generates thermal heat in the dermis and induces an increase in

collagen production, elastin formation, and the production of new blood vessels, all of which

play an important role in the healing process [1]. Both penetration depth (MN component)

and thermal injury (RF component) can be specifically controlled, on the basis of tissues'

impedance to electrical currents caused by tissue density and water content, devices can be

adjusted using specific parameters depending on what tissue is to be targeted [5]. Worthy of

attention, is the fact that the use of the RFM method does not carry the limitation of what skin

types are and the mechanism is not dependent on skin chromophores, which does not carry as

high risk of the consequences of epidermal damage and post-regenerative hyperpigmentation

[6,7]. The RFM procedure provides fractional treatment of the skin, which means micro-

injuries induction to the skin in fractions while leaving surrounding areas of skin untreated to

shorten recovery time [6,8].
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Safety of use

The appropriate choice of treatment parameters is very important for safety and efficacy. [8]

Some Articles indicate that the safety of RFM in comparison to other energy-based devices

remains unclear. [9] In other articles it is noted that by delivering energy bypassing the

epidermis, damage to the epidermis and subsequent dyspigmentation can be avoided. [10, 2]

In addition RFM is safe in all skin types. It is easy for doctors to use, has a short recovery

time and long-lasting results [1]. The appropriate choice of treatment parameters is very

important for safety and efficacy. All patients before RFM treatment must have their skin

cleaned with ethyl alcohol or isopropyl and receive anesthesia. In most cases, local anesthesia

was applied in the area, which was planned to be treated. After treatment using sun protection,

moisturizing the skin, and sometimes topical antibiotic therapy is advised. In some cases,

people with a history of herpes were introduced to antiviral medication prophylactically two

days before the procedure and continued for six days afterwards and then every other month

for a year. [1, 11- 15, 20-22]

Side effects

In the literature, no severe side effects were reported. Of note in the literature is the fact that

post-inflammatory hyperpigmentation appeared in 30% of cases and resolved on its own or

with the help of topical whitening creams. During the MN or RFM procedure, the adverse

events that were reported by the majority of study papers included intra-procedure pain and

bleeding, and post-procedure sensation of pain, discomfort or burning, erythema, and

swelling. The most severe adverse effect that may occur is connected with the MN

component and it is “railroad” or “tramtrack” scarring, especially during more “aggressive”

treatment [2]. A less common side effect, but one worth noting and remembering, is an

allergic reaction to the nickel contained in the device's needles [16].

Conclusions

Minimally invasive methods of skin rejuvenation are a growing area of interest. RF

micropuncture is a solution to many aesthetic and dermatological defects in various patients

who do not wish to undergo plastic surgery intervention. [17] RFM, due to the combined

action of two techniques, can solve many aesthetic problems effectively and with minimal

risk. The method is gaining more and more attention and covers more and more indications,

showing great effectiveness. Among others, RFM is indicated in skin rejuvenation, acne scars,

melasma, thinning hair, and dermatological conditions such as acne vulgaris and rosacea. The
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method is also highly regarded in treatments for parts of the body other than the head and

neck area, being used in the treatment of cellulite, striae, and hyperhidrosis [9,18]. Distinctive

from other available methods in aesthetic medicine are following the ability to control the

penetration depth and target tissue that undergoes micro-injuries, no limitations in terms of

the device's application in different skin types (according to Fitzpatrick's division), and low

risk of severe adverse effects. Although the gold standard treatment for skin laxity remains

the surgical facelift, a notable alternative may be the use of RFM [19], which produces

noticeable results and carries fewer procedural risks and faster recovery time. With the

growing interest in the FRM method, more and more scientific papers are reporting on the

efficacy and effectiveness of this treatment, also highlighting its safety and ease of use. FRM

is an attractive match for people's desires for a less invasive method of skin rejuvenation.

Further research in this area is needed to optimize the parameters of the treatment to achieve

the best results.
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