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1  |  INTRODUC TION

In the modern era, technology has become a driving force in our 
society. Technological advancements in medicine have changed the 
way healthcare is practiced. As patients often live busy lives, there 
has been a push in aesthetic medicine to develop non- invasive and 
minimally invasive treatment modalities that offer the advantage of 
reduced downtime. Energy- based technologies have paved the way 
to meet our patient's demands, with laser platforms and other mo-
dalities such as radiofrequency (RF), ultrasound, and cryolipolysis, 
among others.1

2  |  WHAT IS R ADIOFREQUENCY?

Radiofrequency is a type of non- ionizing radiation within the fre-
quency range of 30 kHz and 300 GHz, located in the low- energy end 

of the electromagnetic spectrum. RF therapy is a form of alternating 
electric current (AC current) used in aesthetic and medical energy- 
based devices that creates electric fields between two electrodes 
operating within a limited range of the RF spectrum. The charge 
produced at the skin's surface changes polarity from positive to 
negative, which results in collisions between charged molecules and 
ions that cause these polar molecules to vibrate at a rate of 6 million 
times per second.2,3 Impedance or resistance to these vibrations is 
the source that generates heat in the target tissues, which receive 
energy transferred from the electric field.3

With radiofrequency equipment, energy may be delivered using 
conductive or capacitive coupling. Conductive coupling is known 
for concentrating the energy at the distal portion of the active non- 
coated electrode that delivers energy to the target tissue. Epidermal 
thermal injury can result from this type of coupling mechanism. In 
contrast, capacitive coupling allows the dispersal of energy across 
the treatment surface using an electrode with polyamide coating 
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Abstract
In this introductory article to this special supplement in radiofrequency (RF), we aim 
to summarize the scientific foundation of RF therapy and its role in aesthetic derma-
tology. Monopolar, bipolar, and multipolar RF systems are described in detail, along 
with the different delivery methods such as stamping, dynamic or continuous move-
ment, fractional, fractionated (FR) needling, and non- contact devices as well as the 
minimally invasive platforms that use subdermal probes. The characteristics of dif-
ferent tissues and the technical parameters that influence the effect of RF therapy, 
such as the penetration of energy, are summarized. This article expands on the vari-
ous treatment applications for these devices and the mechanism of action behind 
skin and adipose tissue remodeling, and also discussed are safety concerns, treatment 
endpoints, and specific considerations when using RF therapy to provide effective 
treatment outcomes with reduced patient downtime.
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S2  |    DELGADO AnD CHAPAS

that acts as a dielectric medium, isolating its metal body from the 
surface of the skin.3 This allows the formation of a capacitor that 
provides a uniform heat zone.4

3  |  T YPES OF R ADIOFREQUENCY 
SYSTEMS

Radiofrequency devices can be classified as monopolar, bipolar, 
or multipolar. Monopolar RF devices deliver current using a sin-
gle active electrode that transmits the electromagnetic current 
toward a passive electrode consisting of a grounding plate, usu-
ally located at a distant body region from the active electrode (see 
Figure 1).3,5 Monopolar RF systems have been shown to provide 
uniform volumetric heating, making these devices an effective 
choice when treating skin laxity.5 However, they are often asso-
ciated with increased patient discomfort compared with bipolar 
systems.6

Bipolar RF devices differ from monopolar devices because the 
electrical current is transferred between two positioned electrodes 

(see Figure 2).4 With this configuration, no grounding plate is nec-
essary since the current does not flow through the rest of the 
body. Bipolar RF devices offer a more controlled and localized en-
ergy distribution pattern because the tissue to be treated would 
ideally be between the two electrodes. The penetration depth of 
bipolar devices is influenced by the size of the electrodes and the 
space between them. It has been postulated that the depth of pen-
etration is approximately half the distance between the two elec-
trodes.6 Therefore, bipolar RF devices offer an additional layer of 
control over energy penetration, and when compared with monop-
olar devices, they may also provide the patient with less discomfort 
during treatment.6

Today, bipolar RF devices exist in combination with multiple 
additional technologies. For example, bipolar RF devices may use a 
technology known as electro- optical synergy (ELOS). Systems that 
use ELOS commonly include optical energy sources such as infrared, 
intense pulsed light (IPL), or diode laser, among others.4 The goal of 
these combination devices is to preheat the target tissues by photo-
thermolysis, which alters the tissue impedance and susceptibility to 
RF. This concept then allows for lower RF energy needed to achieve 

F I G U R E  1  Monopolar radiofrequency 
devices provide uniform volumetric bulk 
heating of tissue, including the epidermis, 
dermis, and superficial subcutaneous fat. 
Epidermal cooling is necessary with these 
devices
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    |  S3DELGADO AnD CHAPAS

appropriate heating of the target tissue, thus reducing treatment 
discomfort and complications.7,8 Other modalities combined with bi-
polar RF are suction- controlled current output and vacuum therapy. 
These devices essentially use suction to fold the skin and allow for 
a more homogenous contact with the device. Therefore, it provides 
appropriate heat distribution with greater control of current deliv-
ery, which along with optical devices, further allows for lower RF 
energies needed, decreasing treatment discomfort and associated 
adverse events.

Multipolar RF devices typically use three or more electrodes (see 
Figure 3), where one acts as the positive pole while the rest act as 
negative poles. With this configuration, the current flowing through 
the positive pole is a summation of the current flowing through the 
other negative poles. Note that each electrode acts as the positive 
pole for a short period before becoming a negative pole; this current 
modulation aids in preventing overheating of the positive pole and 
subsequent thermal injury to the tissue being treated.9 Multipolar 
devices may also employ features such as pulsed electromagnetic 
fields to improve outcomes.

4  |  R ADIOFREQUENCY TRE ATMENT 
CHAR AC TERISTIC S

Several parameters may influence treatment regimens with RF de-
vices. Penetration depth is a parameter commonly used in laser 
dermatology to refer to the distance below the heated skin. In ra-
diofrequency, the effect depth is defined by the attenuation of 
applied energy with the depth.10 RF energy is decreased with in-
creasing distance from the active electrode due to current diver-
gence. In contrast, optical energy is attenuated with distance due 
to scattering and absorption.10 Other factors influencing penetra-
tion depth are skin topology and electrode system optimization.10 
Frequency and wavelength are the two additional components of 
electromagnetic energy that can alter penetration depth. At lower 
frequencies or larger wavelengths, penetration depth increases, 
whereas, at higher frequencies or smaller wavelengths, penetra-
tion depth would be decreased. The power is transferred swiftly 
near the surface at higher frequencies, and the wave is then atten-
uated deeper within the tissue. In contrast, at lower frequencies, 

F I G U R E  2  Bipolar radiofrequency 
devices provide shallow localized bulk 
heating of tissues. Epidermal cooling is 
necessary with these devices
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S4  |    DELGADO AnD CHAPAS

the larger wavelength can penetrate deeper into the tissue and 
provide “bulk” tissue heating, where the heating cannot be local-
ized to a focal area.11

Tissue characteristics and anatomical structures can also influ-
ence the penetration depth of RF. For example, bone tissue has low 
conductivity, limiting penetration depth when treating over bone. 
Studies have measured in vitro conductivities at 1MHz on different 
biological tissues, resulting in blood having the highest conductiv-
ity, followed by wet skin, dry skin, and fat, with bone tissue having 
the lowest conductivity.10 Although tissues may have significantly 
different conductivities in vitro, these are less remarkable in vivo. 
This observation is explained by the presence of a vascular network, 
connective tissue matrix, and intercellular liquids in some tissues, 
such as in the adipose layer, that may provide enhanced conductiv-
ity. Fundamentally, tissues with higher water and blood content have 
higher conductivity. Accordingly, this becomes clinically relevant 
when using tumescent anesthesia, which may significantly increase 
tissue conductivity by increasing water and salt content.10

As with penetration depth, conductivity can vary in specific tis-
sues with frequency and may also be influenced by temperature. The 
conductivity of the skin increases as a strong function of frequency 

from 100 kHz to 1 MHz; at higher frequencies, there is a weak in-
crease. Fat conductivity is relatively flat across the frequency ranges 
utilized in medicine. Temperature is a factor that influences imped-
ance and, therefore, conductivity. Tissue warming to the point of 
coagulation decreases the viscosity of the tissue along with its im-
pedance, rendering the tissue being treated more conductible.10

5  |  R ADIOFREQUENCY DELIVERY

Radiofrequency may be delivered in various ways, including stamp-
ing, dynamic or continuous movement, fractional, fractionated 
(FR) needling, non- contact or “hands- free,” and by using subdermal 
probes. Stamping is a term used to describe the static delivery of RF. 
It is often seen with monopolar devices and delivers a single short 
pulse of energy when the handpiece is in contact with the tissue to 
be treated. Stamping requires the operator to move the handpiece to 
an adjacent area to be treated after firing each pulse. This technique 
can be slow, but it does not have a steep learning curve, and there 
are built- in mechanisms that measure the temperature of the skin 
and maintain it below 45°C using spray cooling.12

F I G U R E  3  Multipolar radiofrequency 
devices use three or more electrodes 
to deliver heat deeper than bipolar 
modalities by creating multiple electrical 
fields, minimizing the need for epidermal 
cooling
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    |  S5DELGADO AnD CHAPAS

With dynamic systems, the handpiece is continuously moved 
over the areas of laxity to be treated. These devices also have con-
tinuous surface temperature monitoring, and treatment sessions are 
quicker than with the stamping method; however, it demands more 
technique and skill from the operator.

Fractional devices can deliver RF in a bipolar fashion through 
needles (FR needling) or electrodes (see Figure 4). The goal is to de-
liver a thermal injury to the subdermal layer while leaving “islands” 
of untreated tissue intact between the treated areas. Similar to 
fractionated laser resurfacing, this helps accelerate the process of 
recovery. FR needling works by having the needle tips carry a posi-
tive charge while the faceplate of the disposable handpiece carries 
a negative charge. This configuration is popular since it combines 
the ability to deliver thermal injury deep in the subdermis with the 
mechanical puncture effect of the needles, which has been shown 
to improve skin texture and laxity on its own.4,13 However, not all 
FR needling devices are equal, and different types of needles can 
be used. Non- insulated microneedles deliver energy throughout the 
length of the needle, whereas insulated microneedles deliver energy 
only at the tip of the needle in the dermis or subdermis, which adds 
an extra layer of thermal protection to the epidermis.14

Another type of RF delivery is seen in multipolar non- contact 
RF devices (see Figure 5). These are usually not operator dependent 
and are engineered to selectively deliver energy to the target tissue 
layer (e.g., adipose tissue) with specific impedance. This mechanism 
may prove beneficial as it limits energy delivery to the epidermis, 
dermis, and muscle while providing favorable outcomes in a non- 
invasive manner.12

The desire for optimal and more noticeable outcomes has given 
rise to minimally invasive devices that use subdermal probes to 
deliver RF energy (see Figure 6). These bipolar systems consist of 
internal positive and external negative electrodes. The RF current 
flows up from the internal to the external electrode, which glides 
along the epidermal surface in tandem with the internal electrode. 
This internal probe coagulates subcutaneous adipose tissue adja-
cent to the electrode in the superficial subdermal space. As energy 
moves up to the external electrode, it dissipates and provides a 
gentle thermal effect on the papillary dermis. As a result, these 
devices can achieve non- coagulative thermal changes in the der-
mis, and coagulative thermal necrosis at the lower 30% of the 
reticular dermis, along with disruption of adipocytes, blood ves-
sel coagulation, and contraction of the deep fibroseptal network 

F I G U R E  4  Fractionated needling may 
be used for radiofrequency delivery, 
providing an additional mechanical 
component for tissue remodeling. 
Microneedles may be non- insulated 
or insulated for epidermal thermal 
protection; epidermal cooling is necessary 
with the former. Depth of treatment may 
vary with microneedle length
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S6  |    DELGADO AnD CHAPAS

bands.15 These sophisticated bipolar devices are also equipped 
with temperature- regulating sensors with safety mechanisms for 
patient protection.

6  |  R ADIOFREQUENCY MECHANISM OF 
AC TION

As briefly stated above, radiofrequency's mechanism of action on 
tissues is best explained at the atomic and molecular levels. The 
transfer of energy from the electric field to the charges in the ma-
terial occurs through three mechanisms: a) orientation of electric 
dipoles that already exist in the atoms and molecules in the tis-
sue; b) polarization of atoms and molecules to produce dipole mo-
ments; and c) displacement of conduction electrons and ions in the 
tissue.11

The main protagonists in the multifactorial skin aging process 
are loss of volume, skin laxity, and rhytids (see Figure 7). Clever 
breakthrough technologies have been developed, such as laser sys-
tems, that target chromophores through selective photothermol-
ysis. However, certain laser wavelengths may present a challenge 
when treating darker skin phototypes, with post- inflammatory 

hyperpigmentation (PIH) as an unfavorable outcome. Although PIH 
can also be a consequence of RF treatment, the impact on melanin 
is less because these devices do not depend on selective photother-
molysis but rather on non- selective tissue heating.12,14 Therefore, 
RF can present as a safe and effective treatment choice for all skin 
phototypes, especially V- VI.16

7  |  TISSUE TARGETS AND APPLIC ATIONS 
FOR R ADIOFREQUENCY TRE ATMENT

RF treatment effect is a function of temperature and time. The 
Arrhenius equation (1) can better explain this, where time/pulse du-
ration is a pre- exponential factor and temperature is an exponential 
factor:

This equation explains how the degree of damage is a linear 
function of pulse duration and an exponential factor of tissue tem-
perature. Therefore, tissue temperature is more influential on the 

(1)D = At exp

(

− ΔE

RT

)

F I G U R E  5  Non- contact 
radiofrequency devices selectively deliver 
thermal energy, with the adipose tissue 
layer being a common target
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    |  S7DELGADO AnD CHAPAS

treatment effect or the degree of damage than the pulse duration. 
Pulse duration is a critical parameter in RF therapy because timing 
influences the thermo- chemical process in tissues. Energy dissipa-
tion away from the treatment zone is another effect of pulse dura-
tion, and it is due to heat conductivity from the target area to the 
surrounding tissue.17

Because RF energy may be delivered through different tissues, 
such as skin, fat, and muscle, this technology has multiple applica-
tions. One of the most common applications of RF is in the treatment 
of skin laxity by decreasing the distention of the loose connective 
tissue through collagen denaturation (see Figure 8). Fibroblasts 
synthesize collagen, a triple helical structure composed of polypep-
tide chains. Thermal energy causes denaturation of the triple helix, 
which leads to tissue retraction, disrupting the crystalline structure 
by breaking the intermolecular hydrogen bonds.3,9 Temperatures of 

85°C for one millisecond or 67°C for three seconds are sufficient to 
produce structural changes to collagen.3 However, to prevent ad-
verse effects such as skin burning, several authors recommend the 
longer exposure times of three to five minutes with lower tempera-
tures of 43°C.3

The typical sequence of tissue response to temperature increase, 
as reported by Kreindel and Mulholland, is as follows. 37– 44°C: ac-
celeration of metabolism and other natural processes. 45– 50°C: 
conformational changes in proteins, including collagen; hyperther-
mic cell death. 50– 80°C: coagulation of soft tissue; collagen contrac-
tion. 90– 100°C: formation of extracellular vacuoles; evaporation of 
liquids. >100°C: thermal ablation; carbonization.

Thermal energy delivered through precise time and temperature 
calculations induces fibroblasts to activate neocollagenesis. This 
process, which leads to an increase in collagen types I and III in the 

F I G U R E  6  Radiofrequency devices using minimally invasive subdermal probes provide thermal changes to superficial and deep tissue 
structures for optimal and significant outcomes. A coagulative thermal zone immediately surrounds the positive electrode
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S8  |    DELGADO AnD CHAPAS

dermis, occurs in a three- dimensional form and continues for up to 
three months after treatment.3 This type of progression is due to 
the RF current's modulating effect on specific sirtuin genes (SIRT), 
such as upregulating SIRT6 while downregulating SIRT1, 3, 5, and 7. 
The result of this gene modulation process is neocollagenesis and in-
creased fibroblast longevity.9 Several physiologic responses to ther-
mal energy also affect collagen remodeling. The heat generated by 
the RF current stimulates heat shock protein (HSP) synthesis in the 
fibroblast, with subsequent expression of TGF- β1, which stimulates 
HSP- 47 and HSP- 72 to promote increased collagen production by 
fibroblasts. These two specific HSPs protect type I collagen during 
its synthesis.3

Focal reduction of adipose tissue is another popular use for RF 
therapy. Thermal stimulation of adipose tissue is thought to lead to 
apoptosis of adipocytes, stimulation of adipocyte metabolism, and 
increased activity of lipase- mediated enzymatic degradation of tri-
glycerides into free fatty acids and glycerol.11,12 Therefore, treat-
ment of fat deposits with RF therapy can be used to effectively 
reduce the circumference of body areas such as the thighs, upper 
arms, abdomen, and flanks.18

Treatment of cellulite, the dimpled appearance of the skin 
caused by fatty deposits trapped and tethered between dermal 
fibrous septae, can also be achieved with RF therapy. RF bipolar 
devices that combine infrared light with suction and massage have 
been shown to improve the appearance of cellulite. Researchers 
hypothesize that this is achieved due to increased circulation, stim-
ulation of adipocyte metabolism, and mechanical stretching of the 
fibrous cords.19

8  |  SAFET Y CONSIDER ATIONS

Although RF platforms offer reduced downtime with their non- 
invasive and minimally invasive approaches, there are risks associ-
ated with these devices that should be considered. Furthermore, RF 
therapy is often contraindicated in patients with pacemakers and im-
plantable cardioverter- defibrillators (ICDs) due to the potential risk 
of device interference. Therefore, appropriate patient education and 
screening are essential.

Complications should also be separated from expected sequelae 
presenting as side effects from RF therapy. Most of the side effects 
associated with RF devices have a thermal component. Therefore, 
these systems often include various safety features that monitor RF 
energy, tissue impedance, electrode coupling, and skin surface tem-
perature to minimize risks. Unfortunately, tissue overheating may 
occur and is often connected to an overdose of RF energy and hot 
spots created due to the non- uniform application of RF energy. Skin 
overheating can appear sequentially as erythema, edema, blistering, 
full- thickness skin burn, and charring with eschar.10 Erythema and 
edema are short- term reactions that usually dissipate after 30 min 
but may persist up to 24 h following treatment; for many treatment 
modalities, these may be endpoints that the operator wishes to 
see.10 Poor technique, improper parameters, and variable patient 
sensitivity may lead to poor outcomes and possible side effects.

There are general recommendations to minimize the risk of ad-
verse events during RF treatment. The recommendations are as fol-
lows: (1) Use test spots in less visible areas to determine how the 
skin will react, (2) Start with lower settings, gradually increasing the 

F I G U R E  7  Characteristic changes of the skin aging process. With aging and years of environmental insults, the skin and underlying 
tissues undergo detrimental changes such as poikiloderma, rhytids, and loss of connective tissue elasticity. These are often most apparent in 
the head and neck areas
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    |  S9DELGADO AnD CHAPAS

energy to optimal/advanced parameters, (3) Use lower settings on 
small zones, bone prominences, and high curvature areas, (4) Always 
observe the immediate skin reaction, (5) Stop the treatment when 
there is any concerning indication and reassess treatment continua-
tion, and (6) Do not rush the treatment.10

9  |  CONCLUSIONS

Every patient is different, and effectively delivering safe treatments 
with energy- based devices such as RF systems requires the opera-
tor to have a full breadth of knowledge and mastery of the devices 
available. The operator can then develop a patient- specific treatment 
plan and adjust parameters appropriately to achieve effective out-
comes while reducing potential adverse events when using these 
non- invasive or minimally invasive RF devices. In addition, RF therapy 
is continuously evolving with the development of new devices and 
technologies that will provide the patient with more treatment op-
tions that are safe, effective, and ideal when considering aesthetic 
dermatology procedures with downtimes that fit into their schedules.

ACKNOWLEDG MENTS
None.

CONFLIC T OF INTERE S T
Dr. Delgado has no relevant conflicts of interest to declare. Dr. 
Chapas is a research investigator for InMode MD Ltd.

E THIC AL APPROVAL
The authors confirm that the ethical policies of the journal, as noted 
on the journal’s author guidelines page, have been adhered to. No 
ethical approval was required as this is a review article with no origi-
nal research data.

DATA AVAIL ABILIT Y S TATEMENT
Data sharing is not applicable to this article as no new data were cre-
ated or analyzed in this study.

ORCID
Axel R. Delgado  https://orcid.org/0000-0002-9224-594X 
Anne Chapas  https://orcid.org/0000-0003-2840-9994 

R E FE R E N C E S
 1. Hruza GJ. Laser skin resurfacing. Arch Dermatol. 1996;132(4):451. 

doi:10.1001/archd erm.1996.03890 28011 5016
 2. Koch RJ. Radiofrequency nonablative tissue tightening. Facial 

Plast Surg Clin North Am. 2004;12(3):339- 346. doi:10.1016/j.
fsc.2004.02.007

 3. Bonjorno AR, Gomes TB, Pereira MC, et al. Radiofrequency ther-
apy in esthetic dermatology: a review of clinical evidences. J Cosmet 
Dermatol. 2020;19(2):278- 281. doi:10.1111/jocd.13206

 4. Dayan E, Burns AJ, Rohrich RJ, Theodorou S. The use of radiof-
requency in aesthetic surgery. Plast Reconstr Surg Global Open. 
2020;8(8):e2861. doi:10.1097/GOX.00000 00000 002861

 5. Burns JA. Thermage: monopolar radiofrequency. Aesthet Surg J. 
2005;25(6):638- 642. doi:10.1016/j.asj.2005.09.017

 6. Montesi G, Calvieri S, Balzani A, Gold MH. Bipolar radiof-
requency in the treatment of dermatologic imperfections: 

F I G U R E  8  Following radiofrequency treatment, changes in the skin lead to clinically evident remodeling of epidermal, dermal, and 
subcutaneous tissue layers

 14732165, 2022, S1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jocd.15026 by C

ochrane C
anada Provision, W

iley O
nline L

ibrary on [06/01/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://orcid.org/0000-0002-9224-594X
https://orcid.org/0000-0002-9224-594X
https://orcid.org/0000-0003-2840-9994
https://orcid.org/0000-0003-2840-9994
https://doi.org/10.1001/archderm.1996.03890280115016
https://doi.org/10.1016/j.fsc.2004.02.007
https://doi.org/10.1016/j.fsc.2004.02.007
https://doi.org/10.1111/jocd.13206
https://doi.org/10.1097/GOX.0000000000002861
https://doi.org/10.1016/j.asj.2005.09.017


S10  |    DELGADO AnD CHAPAS

clinicopathological and immunohistochemical aspects. J Drugs 
Dermatol. 2007;6(9):890- 896.

 7. Sadick NS, Alexiades- Armenakas M, Bitter P Jr, Hruza G, Mulholland 
RS. Enhanced full- face skin rejuvenation using synchronous in-
tense pulsed optical and conducted bipolar radiofrequency en-
ergy (ELOS): introducing selective radiophotothermolysis. J Drugs 
Dermatol. 2005;4(2):181- 186.

 8. Doshi SN, Alster TS. Combination radiofrequency and diode laser 
for treatment of facial rhytides and skin laxity. J Cosmet Laser Ther. 
2005;7(1):11- 15. doi:10.1080/14764 17041 0003075

 9. Sadick NS, Nassar AH, Dorizas AS, Alexiades- Armenakas M. Bipolar 
and multipolar radiofrequency. Dermatol Surg. 2014;40(suppl 
12):S174- S179. doi:10.1097/DSS.00000 00000 000201

 10. Duncan DI, Kreindel M. Basic radiofrequency: physics and safety 
and application to aesthetic medicine. In: Lapidoth M, Halachmi 
S, eds. Radiofrequency in Cosmetic Dermatology. S. KARGER AG; 
2014:1- 22. doi:10.1159/00036 2747

 11. Franco W, Kothare A, Ronan SJ, Grekin RC, McCalmont TH. 
Hyperthermic injury to adipocyte cells by selective heating of sub-
cutaneous fat with a novel radiofrequency device: feasibility stud-
ies. Lasers Surg Med. 2010;42(5):361- 370. doi:10.1002/lsm.20925

 12. Beasley KL, Weiss RA. Radiofrequency in cosmetic dermatology. 
Dermatol Clin. 2014;32(1):79- 90. doi:10.1016/j.det.2013.09.010

 13. Hruza G, Taub AF, Collier SL, et al. Skin rejuvenation and wrinkle re-
duction using a fractional radiofrequency system. J Drugs Dermatol. 
2009;8(3):259- 265.

 14. Alessa D, Bloom JD. Microneedling options for skin rejuvenation, 
including non- temperature- controlled fractional microneedle 

radiofrequency treatments. Facial Plast Surg Clin North Am. 
2020;28(1):1- 7. doi:10.1016/j.fsc.2019.09.001

 15. Mulholland RS. Nonexcisional, minimally invasive rejuvena-
tion of the neck. Clin Plast Surg. 2014;41(1):11- 31. doi:10.1016/j.
cps.2013.09.002

 16. Man J, Goldberg DJ. Safety and efficacy of fractional bipolar radiof-
requency treatment in Fitzpatrick skin types V- VI. J Cosmet Laser 
Ther. 2012;14(4):179- 183. doi:10.3109/14764 172.2012.699682

 17. Kreindel M, Mulholland S. The basic science of radiofrequency- 
based devices. In: Duncan DI, ed. Enhanced Liposuction -  New 
Perspectives and Techniques [Working Title]. IntechOpen; 2021:27- 
52. doi:10.5772/intec hopen.96652

 18. Brightman L, Weiss E, Chapas AM, et al. Improvement in arm and 
post- partum abdominal and flank subcutaneous fat deposits and 
skin laxity using a bipolar radiofrequency, infrared, vacuum and 
mechanical massage device. Lasers Surg Med. 2009;41(10):791- 798. 
doi:10.1002/lsm.20872

 19. Sadick N. Treatment for cellulite. Int J Women's Dermatol. 
2019;5(1):68- 72. doi:10.1016/j.ijwd.2018.09.002

How to cite this article: Delgado AR, Chapas A. Introduction 
and overview of radiofrequency treatments in aesthetic 
dermatology. J Cosmet Dermatol. 2022;21(Suppl. 1):S1–S 10. 
doi:10.1111/jocd.15026

 14732165, 2022, S1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jocd.15026 by C

ochrane C
anada Provision, W

iley O
nline L

ibrary on [06/01/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1080/14764170410003075
https://doi.org/10.1097/DSS.0000000000000201
https://doi.org/10.1159/000362747
https://doi.org/10.1002/lsm.20925
https://doi.org/10.1016/j.det.2013.09.010
https://doi.org/10.1016/j.fsc.2019.09.001
https://doi.org/10.1016/j.cps.2013.09.002
https://doi.org/10.1016/j.cps.2013.09.002
https://doi.org/10.3109/14764172.2012.699682
https://doi.org/10.5772/intechopen.96652
https://doi.org/10.1002/lsm.20872
https://doi.org/10.1016/j.ijwd.2018.09.002
https://doi.org/10.1111/jocd.15026

	Introduction and overview of radiofrequency treatments in aesthetic dermatology
	Abstract
	1|INTRODUCTION
	2|WHAT IS RADIOFREQUENCY?
	3|TYPES OF RADIOFREQUENCY SYSTEMS
	4|RADIOFREQUENCY TREATMENT CHARACTERISTICS
	5|RADIOFREQUENCY DELIVERY
	6|RADIOFREQUENCY MECHANISM OF ACTION
	7|TISSUE TARGETS AND APPLICATIONS FOR RADIOFREQUENCY TREATMENT
	8|SAFETY CONSIDERATIONS
	9|CONCLUSIONS
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST
	ETHICAL APPROVAL
	DATA AVAILABILITY STATEMENT

	REFERENCES


