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Abstract

Importance: Minimally invasive methods for skin rejuvenation are in high demand. A diverse array of min-
imally invasive devices has been developed for aesthetical purposes and should be considered to help

patients achieve their goals.

Observations: Radiofrequency (RF) microneedling is a safe and effective intervention for treatment of var-
ious aesthetical and dermatological conditions in all skin types. This review highlights Morpheus8 (InMode,
Inc., Irvine, CA) and what differentiates it from other similar devices.

Conclusions and Relevance: RF microneedling addresses aesthetical and dermatological concerns for a
diverse variety of patients in whom surgical intervention may not be desired. Morpheus8 has unique tech-
nological properties and advances that make it the preferred device for many practices.

Background and History

The demand for noninvasive and minimally invasive
methods for skin rejuvenation has increased steadily
over the past few decades.! In facial aesthetics, several
nonsurgical technologies have been developed to meet
this growing need.” Lasers, chemical peels, and derm-
abrasion emerged to facilitate skin resurfacing, whereas
therapies such as cryolipolysis and deoxycholic acid
were developed to remodel adipose tissue. However,
there have been limited applications for reduction of
skin laxity. Laser technology was initially adopted to
achieve this goal; however, the energy and subsequent
heat required to obtain the desired skin tightening resul-
ted in damage to the epidermis and complications such
as burns and irreversible pigmentation changes.

This is particularly problematic in darker pigmented
skin types, thus limiting the use of lasers for this pur-
pose.’> An alternative from lasers for skin tightening
was high-frequency ultrasound. However, its efficacy
was also limited and it is associated with significant pro-
cedural pain and discomfort.*’

Radiofrequency (RF) technology has been used for
over a century across medical specialties for many pur-
poses, including electrocautery, cardiac ablation, surgical
oncology, and orthopedics.2’6 RF has also been found to
stimulate collagen remodeling and was first approved
for cosmetic use in the early 2000s for the treatment of
facial wrinkles and rhytids.” Over the subsequent deca-
des, RF has evolved with the development of various
modalities and combination therapies.” More recently,
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the technology has been combined with nonenergy-based
devices such as microneedling to improve skin rejuvenat-
ing outcomes by enhancing dermal, subdermal, and adi-
pose heating while further minimizing epidermal
heating and its complications.”®

Devices that combine both RF with microneedling to
target the dermal layer include Fractora (InMode, Irvine,
CA) and Profound (Candela Medical, Marlborough,
MA). Morpheus8 (InMode) that targets the subdermal
and adipose layers was introduced in August 2020.®
This article highlights Morpheus8 and what differentiates
it from other devices.

Technological Overview

RF is an oscillating electrical current that induces colli-
sions between charged molecules, which generate ther-
mal energy. The amount of thermal energy produced is
proportional to the impedance of the tissue through
which it is delivered and the duration of administra-
tion as dictated by Ohm’s law: Energy (J)=current®x
resistance X time.”'® Impedance of the tissue is deter-
mined by several variables including water and electro-
lyte composition, collagen content, and temperature.'’
RF energy has a uniquely electrothermal effect rather
than a selective photothermal effect like lasers, which
target specific chromophores. Therefore, RF energy can
be used in all skin types regardless of pigmentation,
whereas lasers should be used with caution in patients
with darker skin.>""'?

RF therapy can target different tissues including the
skin, soft tissue, and adipose tissue. The depth of pene-
tration is inversely proportional to the frequency of the
current applied to the treatment area.'® Energy applied
to the skin and soft tissue by RF technology induces
contraction through two mechanisms. Immediate tissue
contraction is secondary to cleavage of hydrogen bonds
in the collagen triple helix, which shorten and thicken
collagen fibrils. Delayed tissue contraction results from
inflammation that triggers a wound healing cascade
leading to neoangiogenesis, neocollagenesis, and elastic
reorganization over 3—4 months.'* RF energy applied to
adipose tissue is remodeled through fat necrosis.'”

Treatment with RF energy aims to optimally heat the
dermal collagen while protecting the epidermis from
injury.”'> Optimal collagen contraction occurs when der-
mal temperatures reach 65°C to 70°C when coagulation
and collagen denaturing occur. However, epidermal tem-
peratures must remain <42°C to 45°C as epidermal burns
occur at 44°C."!” Various methods are used to minimize
epidermal injury while administering adequate temper-
atures to the treatment area. These include constant
motion of the handpiece and superficial cooling.

Different types of RF energy can be used to custom-
ize treatment for a particular area. Types of RF energy
include monopolar, bipolar, and multipolar modes. Mono-

polar RF consists of one emitting electrode within the
operator’s handpiece that transmits to a grounding pad
placed distally on the patient’s body. Bipolar RF con-
sists of two emitting electrodes that are adjacent to one
another within the operator’s handpiece. Although mono-
polar RF has a greater depth of penetration than bipolar
RF, bipolar RF has a more localized distribution of
energy with less associated discomfort than the monopo-
lar RF.>’

Multipolar RF consists of multiple emitting electrodes
that facilitate both deep and superficial penetration of
energy.! RF energy can also be delivered as bulk or
fractional heating. In bulk heating, the epidermis, dermis,
and fibroseptal network and adnexa are all heated simul-
taneously though at different temperatures. In contrast
in fractional heating, treated areas are interspersed with
untreated areas, which allows for more rapid healing
and decreased downtime.’

Nonenergy-based devices such as microneedling can
also be used for skin tightening and adipose remodeling
while preserving the epidermis. Microneedling uses
microneedles to penetrate the dermis at varying depths
leading to local inflammation that stimulates wound
healing through the release of growth factors including
TFG-alpha, TFG-beta, VEGF, and PDGF, which induce
neocollagenesis, neoelastogenesis, and angiogenesis.l’l&19

RF combined with microneedling further enhances skin
tightening and adipose remodeling by delivering energy
through microneedles at a desired predetermined depth.
The precision of energy delivery optimizes dermal, sub-
dermal, and adipose heating and minimizes epidermal
damage to facilitate contraction of the dermis, subdermis,
and surrounding connective tissue and can induce coagu-
lation of fat.' The treatment can be customized for each
patient by adjusting the penetration depth and energy set-
tings. Morpheus8 was examined to look at perfusion and
lymphatic changes after treatment and was found to not
negatively affect either property, thus inferring it to be
safe in combination with surgical procedures®

Indications and Contraindications
RF microneedling has numerous indications in facial
aesthetics, including skin rejuvenation, acne scars, mel-
asma, hair thinning, and dermatological conditions such
as acne vulgaris and rosasea.”’ RF microneedling for
skin rejuvenation is most suitable in younger patients
who have evidence of aging that does not warrant surgi-
cal intervention, in patients who have undergone surgical
intervention who have recurrent signs of aging, or as an
adjunct procedure after surgery in select patients.' RF
microneedling may also be used on various parts of the
body to treat cellulite, striae, and axillary hyperhidrosis.*!
Contraindications to RF with microneedling include
collagen vascular disorders, active infection, immuno-
compromised state, pregnancy, and poor wound healing.
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Table 1. Summary of settings based on skin types+device tip for area

Skin type  No. of passes Treatment areas

Depth of penetration (mm) RF energy level (kW)

Device tip

-1 1-3 Bony areas, periorbital, forehead, chin

V-Vl 1-2 Bony areas, periorbital, forehead, chin
I-1I1 3 Soft tissue, neck

IV-VI 3 Soft tissue, neck

I-11I 2-3 Body areas

V-Vl 2-3 Body areas

2 15-35 12-coated and 24-coated
2 15-25 12-coated and 24-coated
1-3 15-40 24-coated
1-3 15-30 24-coated
14 25-45 24-coated
2-4 20-30 24-coated

RF, radiofrequency.

Though not a contraindication for treatment, a history of
herpes simplex virus should be elicited and patients
should be started on valacyclovir before treatment.'

Techniques

There are several RF microneedling devices available
with varying characteristics. Devices have varying
number of needles that range from 10 to 126. Depth of
penetration is adjustable ranging from 1 to 2 mm for treat-
ments in the face and from 3 to 4 mm for treatment of
body areas."” Needle length ranges from 0.25 to
4.5mm and should be selected accounting for an addi-
tional 1 mm zone of heat effect during treatment. Needles
can also be insulated or noninsulated.

Theoretically, insulated needles minimize heat dissipa-
tion at the epidermal layer and may be more likely than
protect against epidermal injury than noninsulated nee-
dles, which generate a thermal zone throughout the entire
length of the electrode. For this reason, noninsulated nee-
dles may be more likely to cause postinflammatory hyper-
pigmentation, blistering, and scarring in darker skin types,
though studies have not substantiated this hypothesis.”*!

RF energy delivered may range from 5 to 62 kW and
can be administered in a cycle, fixed, or repetition
mode.! Cycle mode entails penetration and retraction of
the needles from the skin with every pulse, which is
preferred in sensitive and small areas like the periorbital
region. Fixed mode entails penetration of the needles
with the ability to administer multiple pulses before
retraction. Repetition mode allows multiple pulses to be
delivered at a predetermined pulse repetition rate. Stack-
ing of pulses should be avoided in areas with thin skin
or overlying bone.'

RF energy should be adjusted according to the thickness
of the skin and the pigmentation of the skin. Energy levels
should be administered at reduced levels when treating
areas with thin skin or underlying bone. Though RF micro-
needling can be used in all skin types, the energy admin-
istered should be started at a lower level (15 kW or lower)
in darker skin types and gradually increased over the
treatment course (maximum of 40 kW over soft tissue
and 25 kW over bone)." When administering the treat-
ment, the handpiece should be moved over the selected
area with ~50% overlap with each administration.

Energy delivered, number of sessions, weeks between
session, and days of downtime vary based on the treat-
ment area. Postprocedure pain and thermal recovery of
the treated areas are proportional to energy delivered
and should be taken into consideration when selecting
the mode of anesthesia. Preprocedure anesthesia often
involves topical anesthetics applied 45 to 60 min before
the treatment though can also involve local anesthesia
and nerve blocks for more extensive treatments. The
use of adjunctive analgesics such as a 50/50 combination
of inhaled nitrous oxide and oxygen has been extremely
useful in the senior author’s practice.

Postprocedure treatment should include immediate
cooling of the skin to reduce discomfort, erythema, and

Fig. 1. Facial skin tightening before and after
three treatments of Morpheus8. (A, B) Before
treatment, 1 year after three Morpheus8
treatments. Treatment settings: Morpheus8 under
eyes, tip: 24-coated. Energy level: 35, depth:
2mm, pulse rate: 1, rep: 30 PPS, total pulses: 60.
PPS, pulse per second; rep, repetitions.
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edema. Patients should apply a topical with antibiotic
properties (i.e., Alastin Skin Nectar, HealMD), or antibi-
otic ointment to the treated area for 1 to 3 days after the
procedure while the microneedle puncture sites heal.
Patients should refrain from applying any other topical
agents for this time period.

Clinical Applications

In the senior author’s practice (K.K.), Morpheus8 has
been utilized to treat >1000 patients for various indica-
tions. Although a newer handpiece that penetrates up to
8 mm has been released, the author focuses this section
on the original handpiece that has tips that penetrate
from 0.5mm to 4mm of depth. A summary of setting
ranges based on skin type is given in Table 1.

As discussed previously, the demand for ““skin tighten-
ing”’ is at an all-time high. Morpheus8 has been useful in
our practice to help patients achieve this through either
a one-time procedure or a series of procedures, spaced
6 to 8 weeks apart (Figs. 1-3).

4 I

Fig. 2. Postface and neck lift+Morpheus8 for
skin laxity improvement. (A, B) Before surgical
“micro” neck lift procedure, 2 years and

2 months after surgical “micro” neck lift
procedure, 1 year after EmbraceRF. Treatment
settings: AccuTite: internal heat: 65°C, external
heat: 40°C, time: 1205, energy: 0.2 kJ/side, total:
4 kJ delivered. Morpheus8: depth: body 4 mm,
energy: 30, mode: fixed, rep: 1.0 PPS, double-
stack “poof”: 6 pulses per side, 12 pulses total,
right NLF: 6 pulses.

Morpheus8 can be used on procedure-naive skin or
as an adjuvant treatment after a surgical procedure. In
our practice, Morpheus8 has been utilized as a “‘rescue’
to skin laxity that was not corrected or improved with
rhytidectomy alone—after all, rhytidectomy and other
facial surgical procedures simply reposition skin and
soft tissue but do not actually increase the concentra-
tion of elastin or enhance tightening of collagen fibers
(Figs. 2 and 4).

Morpheus8 is an excellent modality to improve face
and neck rhytids. Settings, depth, and frequency of treat-
ments will vary on patient skin types, expectations, and
tolerance for ‘‘downtime.”

Other clinical uses of Morpheus8 as a stand-alone
modality include improvement of acne scars, treatment
of malar bags and festoons, reduction of excess adipose
in the nasolabial, submental, and jowl compartment,
and improvement of body cellulite. An improvement of
festoons is demonstrated after two treatments (Fig. 3).

In combination with RF-assisted lipolysis such as
FaceTite and AccuTite, Morpheus8 is always utilized

Fig. 3. Morpheus8 for malar bags
improvement. (A, B) Before treatment, after one
Fractora treatment and two Morpheus8
treatments. Treatment 1: Fractora, Tip: 24-
Coated, Energy Level: 15, Pulse Rate: 1.0, Total
Pulse: 8. Treatment 2: Morpheus8, Depth: Face,
Energy Level: 25, Rep: 0.5PPS, Total Pulses: 8.
Treatment 3: Morpheus8, Depth: Face, Energy
Level: 25, Rep: 1.0PPS, Total Pulses: 11.
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Fig. 4. Facelift with perioral Morpheus8.

(A) Before lower face and neck lifting procedure
with Morpheus8, 5 weeks after lower face and
neck lifting procedure with Morpheus8.

(B) Before (left) and 5 weeks (right) after lower
face and neck lifting procedure with perioral
Microneedling RF treatment. Treatment 1:
morpheus8, tip: 24-coated, energy level: 25, rep:
2 PPS, total pulse: 125. Treatment 2: Morpheuss,
tip: 24-coated, energy level: 25, rep: 2 PPS, total
pulses: 320. Treatment 3: Morpheus8, tip: 24-
coated, energy level: 25, rep: 2 PPS, total pulses:
248. Treatment 4: Morpheuss8, tip: 24-coated,
energy level: 25, rep: 3 PPS, total pulses: 248.

simultaneously to either tighten skin, reduce the sub-
cutaneous fat layer, or both (Figs. 5-7 shows two great
EmbraceRF results—one male and one female).

Results and Complications

Multiple studies have shown the safety and efficacy of RF
microneedling for various indications. Tan et al. per-
formed a review of the literature to evaluate the safety
and efficacy of RF microneedling as compared with
other energy-based devices. The authors identified 42
higher quality studies: 14 studies for skin rejuvenation,
7 for acne scars, 6 for acne vulgaris, 5 each for striae
and axillary hyperhidrosis, 2 for melasma, and 1 each
for cellulite, genetic alopecia, and rosacea). These studies
illustrated efficacy of RF microneedling for the afore-
mentioned indications.*'

DRE AN

Fig. 5. Fat reduction (nasolabial folds,
submental, jowl region). (A, B) Before treatment,
2 months after AccuTite/EmbraceRF treatment.
Treatment settings: external: 39°C, internal:
65°C, time: 120s, Joules: submentum 0.5 kJ,
nasolabial folds 0.3 kJ/side.

\ J

Studies evaluating RF microneedling for skin rejuve-
nation have shown 20 to 60% mean improvement in
facial rhytids, skin laxity, and textural roughness after
one to three treatment sessions.”>>® The earliest obser-
ved effects were noted at 1 month with the largest
improvement at 3 months and persisting until 7 months.?®
A small study examining treatment of periorbital rhytids
found that botulinum toxin A was more effective with
a more rapid onset and shorter downtime than RF
microneedling.”* However, RF microneedling had a lon-
ger lasting effect with continued improvement 6 months
after treatment.”

A study examining the optimal settings for RF micro-
needling concluded that a targeted dermal temperature of
67°C with a duration of 3 to 4s was most effective.’
Studies also showed less clinical improvements with tem-
peratures of 69.5°C, which caused partial denaturing of
the collagen.”®** The optimal depth of treatment for RF
microneedling was 1.3 to 2mm to target the reticular
dermis.”'

Lasers including erbium-doped yttrium aluminum gar-
net (Er:Yag) and CO, fractional ablative lasers can also
be used in skin rejuvenation. A large study comparing
laser and RF microneedling found that the Er:Yag frac-
tional ablative laser was more effective in treating perior-
bital rhytids, but RF microneedling was more effective
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Fig. 6. EmbraceRF male results. (A, B) Before
treatment, 1 year and 5 months after
microliposuction and EmbraceRF treatments.
Treatment 1: EmbraceRF—FaceTite: internal: 65,
external: 39, time: 120, joules: submandibular
1.3 kJ per side, superior neck 1.3 kJ per side,
submentum 3 kJ. Morpheus8: first pass: lower
third: 41 pulses per side. submental+
submandible: 50 pulses per side, depth: 4 mm,
mode: cycle, energy: 25, rep: single. Second pass:
lower third, submental and submandible: 85
pulses, depth: 3 mm, mode: cycle, energy: 25,
rep: single. Treatment 2: Morpheus8 (24 pin)—
submentum: 4 mm/35 J/3 mm/30J/2 mm/20J on
cycle/1.0 PPS; total number pulses=165.
Treatment 3: Morpheus8 (24 pin)—Submentum:
4mm/35J/3mm/30J/2 mm/25J/1 mm/20J on
cycle/1.0 PPS; total number pulses=178. Cheeks:
3mm/30J, 2mm/25J, 1T mm/20J. Treatment 4:
Morpheus8 (24 pin)—submentum/jawline, tip:

4 mm, energy: 35 energy, pulse rate: single cycle,
pulses: 44. Submentum/jawline—first pass: tip:

3 mm, energy: 30, pulse rate: single cycle, pulses:
47. Submentum/jawline—second pass: tip:

3 mm, energy: 30, pulse rate: single cycle, pulses
(no.): 37.

. J

for the treatment of nasolabial, perioral, jawline, and
neck rhytids.** This finding was attributed to the differ-
ence in skin thickness. Whereas the Er:Yag fractional
laser allows broader more superficial microthermal
zones of injury in the upper face where the skin is thinner,

Fig. 7. EmbraceRF female results. Before
treatment, 2 months after EmbraceRF and
MicroLiposuction treatment. FaceTite settings:
internal: 40, external: 60, time: 120 s, joules: 3.3
kJ to submentum. Morpheus8 treatment
settings: Area 1: energy: 30, 24 pin, 4.0 mm,
mode: fixed, number of pulses: 66, repetition:
1.5. Area 2: energy: 30, 24 pin, 3.0 mm, mode:
fixed, number of pulses: 40, repetition: 1.5. Area
3: energy: 25, 24 pin, 2.0 mm, mode: fixed,
number of pulses: 50, repetition: 1.5.

RF microneedling creates deeper microthermal zones of
injury in the lower face where the skin is thicker.*

Though surgical facelift is the gold standard treat-
ment for skin laxity, the procedure requires significant
downtime with the risk of adverse events including
postoperative scaring, which may require further scar
management.33 Though less effective than surgical face-
lift in providing skin rejuvenation, RF microneedling pro-
vides noticeable improvements without the associated
risks of surgery and can be used in combination with
surgical rhytidectomy (Fig. 4A, B).

Studies have also shown that RF with microneedling is
effective in treating acne scars.**>’ A study found that
RF microneedling was equally as effective as erbium-
doped glass (Er:Glass) in treating acne scars, but that
RF microneedling was less painful, had less downtime,
and fewer complications particularly in darker skinned
individuals.*® Studies have also shown that RF micro-
needling can be used in combination with laser therapy
such as Er:Glass, CO, Fractionated ablative laser, and
noninvasive fractional bipolar radiofrequency for supe-
rior results to laser therapy alone.* !

RF microneedling is also effective in managing acne
vulgaris, a common chronic skin disease involving block-
age and/or inflammation of pilosebaceous units. >+
Studies suggest that RF microneedling may yield bet-
ter outcomes than diode nonablative fractional lasers*?
and cause less complications such as postinflammatory
hyperpigmentation and erythema compared with CO,
fractional lasers.*® Studies have also shown promising
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results in treating rosacea,44 melasma,45’46 and male-

pattern androgenetic alopecia*’ with RF microneedling,
though more high-quality studies are needed to further
support these uses. Outside of the head and neck, RF
microneedling has also shown to have promising out-
comes when used to treat striae and cellulite in the abdo-
men and lower body.?’

RF microneedling is well tolerated and safe in all skin
types. The most common side effects are pain, erythema,
purpura, and edema, which resolve on average within
5 days. The most common complications include postin-
flammatory hyperpigmentation and erythema, which
often resolve with photoprotection.?' Less common com-
plications include prolonged swelling, hardened areas,
and neuropraxia. Dayan et al. (2019) examined the out-
comes of Morpheus8 in 247 patients and found that pro-
longed swelling of >6 weeks occurred in 4.8% of
patients, hardened area for >12 weeks occurred in 3.2%
of patients, and neuropraxia occurred in 1.2% of pati-
ents." All of these complications resolved without inter-
vention. Rare complications include burns and seromas,
which are reported in <1% of patients.”

Conclusions

RF microneedling is an effective and safe minimally
invasive treatment for various facial aesthetical and der-
matological conditions. This technology promotes skin
contraction and adipose remodeling while preventing
epidermal injury in all skin types. RF microneedling
can be used in diverse patients to address aesthetical
and dermatological concerns that often do not warrant
the risks and complications associated with traditional
surgical techniques.

Morephus8 has been revolutionary in the arena of RF
microneedling devices due to the extensive number of
studies demonstrating its efficacy and safety as a stand-
alone procedure or in simultaneous or sequential combi-
nation with nonsurgical and surgical interventions. In
the senior author’s practice, it is utilized nearly daily
for the myriad of indications discussed in this article
with extremely high patient and practitioner satisfaction.
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