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Introduction: Skin aging occurs through both intrinsic
and extrinsic processes. Fractional radiofrequency (RF)
with amicroneedling array is the newest form of fractional
therapy to be useful in treating aging skin. The current
study utilized a noninsulated fractional RF microneedling
system.
Methods: This multicenter clinical trial saw 49 patients
complete 3monthly treatments with the new fractional RF
microneedling treatments and be followed for 3 months
following their last treatment. Pain during treatment was
recorded as well as overall improvement using a GAIS
scale. Adverse events were also noted.
Results: Forty-nine patients completed all of the treat-
ments and follow-ups. Mild to moderate erythema were
reported immediately after treatment which lasted up to
12 hours after the treatment. Pain, as measured on a 1–10
VAS, was noted to 4, on average. The average Fitzpatrick’s
wrinkle scale score at baseline was 5.04� 1.22, 1 month
after 3 treatments 3.829�1.69 and 3 months after 3
treatments 3.5� 1.66. These results are statistically
highly significant (correlated T-test, P< 0.001). Improve-
ment was shown in 100% of patients while 65% of patients
had significant improvement (GAIS levels 3–5). Significant
skin tightening and skin lifting were also observed. No
unusual adverse events were noted throughout the course
of the study.
Conclusion: This multicenter study showed significant
wrinkle reduction, skin tightening, and lifting of the mid
and lower face with the noninsulated fractional RF
microneedling system. Lasers Surg. Med. 48:727–733,
2016. � 2016 Wiley Periodicals, Inc.
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INTRODUCTION

Skin aging is mediated by the influences of both natural
aging process (intrinsic aging) and environmental factors
(extensive aging), mostly sun damage, on its cellular and
extra-cellular components [1,2]. Full face resurfacing with

chemical peels and lasers have proven to be effective but
can be usually associated with prolonged downtime and
have been associated with multiple short- and long-term
risks. Fractional CO2 laser skin resurfacing ablates, or
coagulates small “dots” of skin, leaving most of the skin
surface intact reducing the downtime associated with full
face resurfacing [3–5]. Nevertheless, reports show that
fractional CO2 laser resurfacing is still associated with
postinflammatory hyperpigmentation or hypopigmenta-
tion in up to 55.5% of patients, especially in skin types III
and IV [6–9].

Radiofrequency (RF) is a nonionizing electromagnetic
radiation which has been used in medicine for nearly
100 years. In contrast to most lasers that target specific
chromophores, RF is chromophore-independent with
better penetration to the dermis and hypodermis as
compared to light. RF with frequencies around 1MHz
were proven in the last decade to be safe and effective for
both nonablative skin tightening of the face and body
and fractional RF skin resurfacing for skin rejuvenation
and acne scars. Multiple studies show improved
safety profile compared to Fractional CO2 lasers with
significantly less cases of postinflammatory hyper- or
hypopigmentation [10–14].

Fractional RF skin resurfacing (FSR) can be performed
using bipolar or multisource (3DEEP) RF technologies.
These modalities use flat electrodes for simultaneous
epidermal ablation and volumetric heating of the dermis.
Bipolar fractional RFusually provides heat up to a depth of
300 microns while multisource FSR that simultaneously
uses six RF generators has been shown to heat the dermis
up to 2,800 microns. These devices have been proven to be
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safe and effective for skin rejuvenation and for treating
acne scars, deep facial wrinkles, and dilated pores. As with
other ablative fractional lasers and fractional skin
resurfacing RF devices, downtime exists after these
procedures—up to 24 hours of erythema and up to 5–7
days of microcrusting [13,14].

The newest method to deliver Fractional RF is through
an array of microneedles. Instead of the flat electrodes
implemented in first generation FSR applicators, the
Microneedle RF applicators introduce into the skin extra

sharpmicroneedles while heating the dermis up to a depth
of 3.5mm. There are multiple types of microneedle RF
delivery systems available on the market with significant
differences in needle length (2.5mm, 3.5mm), needle

Fig. 1. (a) Intensif Non-Insulated Microneedle Applicator.
(b) Twenty-five gold-plated sharp microneedles.

Fig. 2. Fiveminutes after Intensif microneedle treatment, mild
erythema and edema.
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sharpness, needle coating (stainless steel, gold), and
methods of needle insertion (manual, spring, or electroni-
cally control stepper motor).
In this study, we evaluated EndyMed’s treatment

platform with the IntensifTM applicator (EndyMed,
Caessarea, Israel). This applicator uses an array of 25
noninsulated gold-plated microneedle electrodes with a
maximum diameter of 300 microns at their base and a
maximum penetration depth of 3.5mm. The maximum
power is 25W per pulse, with a maximal pulse duration
of 200milliseconds. The needles are inserted into the
skin by a specially designed, electronically controlled,
smooth motion motor minimizing patient discomfort
(Fig. 1).
When the needles reach the predefined insertion depth

the RF is emitted, selectively heating the dermis while
sparing the epidermis. Previous studies have shown a
significant difference in the impedance of the “dry” part of
the skin (conductivity of 0.03 (S mm-1)) and the “wet”

part of the skin (conductivity of 0.03 (S mm-1)) [15]. RF
will always follow the path of least impedance. The built
in electronic board uses the electrical impedance differ-
ences between the epidermis (high impedance) and the
dermis (low impedance) further increase selectivity—
forcing RF flow deeper in the dermis. As the Intensif
needles are noninsulated and the RF energy is emitted
over the whole needle length (expect for the upper part
that is in contact with the epidermis), there is no need for
separate deep and superficial passes. Another advantage
of this type on noninsulated needles is that they provide
effective coagulation resulting in minimal or no in
treatment bleeding [16,17]. In contrast to some of the
fractional lasers and insulated microneedles treatments

Fig. 3. Female, 60 years old. (a) Before. (b) One month after two
microneedle treatments. Significant lifting effect and contour
improvement in the mid and lower face. Courtesy of Dr. Michael
Gold, Nashville, USA.

Fig. 4. Female, 60 years old. (a) Before. (b) One month after one
microneedle treatment. Significant lifting effect and contour
improvement in the mid and lower face. Courtesy of Dr. Mark
Taylor, Salt Lake City, USA.
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that result in post-treatment open wounds, the non-
insulated microneedles are coagulating the skin, making
pre/post-antiviral treatments redundant.

MATERIALS AND METHODS

Fifty-three subjects were enrolled in this multicenter
prospective IRB-approved clinical trial. Three centers
were in the United States and one in Japan. Four subjects
dropped out of the study due to treatment unrelated
reasons. Forty-nine subjects (46 females, 3 males), ages
39–63 years (average 53.0� 5.6) with Fitzpatrick skin
types II–IV completed the study.

The subjects were recruited after meeting all inclusion/
exclusion criteria and providing informed consent. Inclu-
sion criteria were healthy subjects, ages 35–65, subjects
who are able to comprehend and give informed consent for
participation, commit to all treatments and follow up
visits. Exclusion criteria were any heart disorders, medical
or hormonal medications which affect the skin, pregnancy
and breastfeeding, history of keloids, skin lesions, clotting
disorders, subjects who had gone through any aesthetic
treatment 3 months prior to study, and subjects who are

scheduled or planned any other invasive or noninvasive
method of skin therapy in the treatment area at the period
of the study. The subjects’ wrinkle reduction and texture
improvement was assessed by blinded dermatologists’
assessment of Fitzpatrick Wrinkle and Elastosis Scale;
treatment success was defined as a decrease of at least one
grade reduction at the Fitzpatrick scale at the last follow
up (3months after three treatments). Subjects’ satisfaction
was assessed by questionnaires that included specific
questions about cosmetic change and satisfaction from the
treatments. Immediately after the treatment, subjects
rated pain experienced during the treatment on a 0–10
pain assessment scale (0-no pain, 10-worst possible pain).
Immediate results of treatment-related changes such as
local erythema and edema have been documented by the
investigators.
All 49 subjects were treated by the Endymed Pro,

Intensif applicator. Three treatment sessions, with a
1-month interval between treatments, were given to
each patient. Both cheeks, the areas under the jaws and
the neck were treated in all patients.
The cheek area was treated with a pulse duration

range of 110–140ms, power of 10–20W, and 1.8–2.8mm

Fig. 5. Female, 52 years old. (a) Before. (b) One month after two
microneedle treatments. Significant skin tightening of the cheeks
and under the chin. Courtesy of Dr. Kenneth Rothaus, New York,
USA.

Fig. 6. Female, 58 years old. (a) Before. (b) Three months after
three microneedle treatments. Significant improvement of facial
contour with a lifting effect of the lower cheeks. Courtesy of Dr.
Yohei Tanaka, Nagano, Japan.
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penetration depth. The skin on the neckwas treated with a
pulse duration of 80–140ms, power of 10–20W, and
1.3–2.5mmpenetration depth. In each treatments session,
the patient received between 230–1,000 pulses and
between 2 and 4 passes.
The treatmentswere performedwith topical anesthetics.

Intravenous anesthesia or contact coolingwere not needed.
Post-treatment skin care regime consisted of soothing

cream. Subjects were encouraged to use a high SPF
sunscreen throughout the course of the study along with
their normal skin care regimen.
Photos had been taken under standard settings such as:

distance, angle position, background, and lightening at
each visit. Follow up meetings scheduled 1 month and
3 months after the last treatment. At the follow-up visits,

the investigators examined the treated area and photo-
graphed it according to the recommended standard
photography protocol.

RESULTS

All patients completed a series of three microneedle RF
treatments. Mild to moderate erythema and edema were
reported immediately after the treatment. Recovery time
after the treatment was up to 12 hours of mild edema and
erythema (Fig. 2).

Pain sensation was evaluated by questionnaire at the
end of each treatment. The average pain assessment was
mild to moderate (level 4 out of possible 10) for all of the
treatment sessions.

Fig. 7. (a) Assessment using Fitzpatrick’s wrinkle and elastosis scale. The average Fitzpatrick’s
wrinkle scale scores at baseline were 5.04�1.22, 1 month after three treatments 3.829�1.69, and
3 months after three treatments 3.5�1.66. These results show a highly significant wrinkle
reduction, 1 and 3 months after treatment (correlated T-test, P<0.001). (b) Improvement was
shown in 100% of patients while 65% of patients had significant improvement (GAIS levels 3–5).
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Three months after the third treatment, a 5-grade GAIS
assessment of the mid and lower face lifting found
improvement in 100% of treated patients (Figs. 3–6),
with an average decrease in Fitzpatrick wrinkle scale of
1.508. The average Fitzpatrick’s wrinkle scale scores at
baseline were 5.04� 1.22, 1 month after three treatments
3.829�1.69, and 3 months after three treatments
3.5�1.66. These results are highly significant (correlated
T-test, P<0.001) (Fig. 7A). Improvement was shown in
100% of patients while 65% of patients had significant
improvement (GAIS levels 3–5) (Fig. 7B).

Side effects such as postinflammatory hyperpigmenta-
tion (PIH), epidermal burns, and scar formation were not
observed throughout the study.

DISCUSSION

Previous studies have confirmed the histological and
clinical effects of noninsulated microneedle RF treatments
in both Caucasian and Asian skin. Hantash et al. [18]
showed that fractional thermal injury to deep dermal
collagen induces a vigorous wound healing process leading
to dermal remodeling and the generation of new collagen,
elastin and hyaluronic acid. Seo et al. [19] foundmore than
50% improvement in overall appearance of the aging face
in 56% of Asian patients treated with a noninsulated
microneedle RF system. Harth et al. [17] studied the
histological effect of the noninsulated microneedle RF on
animal skin showing high correlation between treatment
parameters and amount of skin coagulation. Histological
examination of slides taken a few minutes after treatment
show clear mechanical disruption of the epidermis related
to needle penetration into the skin and very minimal sign
of thermal damage. The mechanical disruption closes
rapidly and is actually nonexistent in 4 days’ post-therapy
histology. Since there is there is no significant epidermal
thermal damage, there is a significantly diminished risk
for epidermal dermal junction and PIH [16]. In another
study, these authors showed high clinical efficacy on the
reduction of depressed acne scars in Caucasian skin.
Tanaka [20] studied the effect of smooth insertion micro-
needle RF on Asian skin proving long-term effects after a
single treatment session.

The present study found a highly significant average
improvement in the Fitzpatrick’s wrinkle and elastosis
scale (correlated T-test, P< 0.001), confirming efficacy in
wrinkle reduction. Interestingly, the reduction in the
Fitzpatrick’s wrinkle and elastosis scale was higher at the
3months follow up visit than at the 1month follow up visit,
possibly related to continuing collagen remodeling process
triggered by the treatments. The GAIS scale targeted at
skin tightening and lifting of the lower face showed a
significant (GAIS 3–5) improvement in 65% of the subjects.
We hypothesize that the fact that the tested noninsulated
RF needles emit RF through the whole length of the needle
is an advantage over insulated needles that emit RF only
through the tip of needle.

The decreased level of pain may be attributed to the
sharpness of the needles and the unique smooth motion

motorized needle insertion. The control heating to the
predefined depth of the dermis without epidermal coagu-
lation, reduces the risk of postinflammatory hyperpigmen-
tation associated with epidermal injury, and allows return
to a normal routine after a few hours.

CONCLUSIONS

To our knowledge, this is the first four center interna-
tional multicenter study that evaluates skin rejuvenation
effects of noninsulated microneedle RF. Our data demon-
strates significant wrinkle reduction, skin tightening, and
lifting of themid and lower third of the face. The treatment
with the tested system was safe, effective, and with a very
short downtime on both Caucasians and Asian skin types.
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