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Abstract 
Background: The microneedle fractional RF handpiece used in our study (Intensif Handpiece, 
EndyMed Medical, Caesarea, Israel) is a novel handpiece that uses a tip with 25 non-insulated, gold 
plated microneedle electrodes. The needles are inserted into the skin by a specially designed elec- 
tronically controlled, smooth motion motor minimizing patient discomfort. RF emission delivered 
over the whole dermal portion of the needle allows effective coagulation resulting in minimal or 
no bleeding, together with bulk volumetric heating. Study Design/Materials and Methods: The 
study included 20 patients, treated for depressed acne scars using the Intensif™ Microneedles 
handpiece (EndyMed PRO Platform System, EndyMed Medical, Caesarea, Israel). The degree of 
clinical improvement was assessed by the global aesthetic improvement scale (GAIS) and subjects 
satisfaction by post treatment questionnaires. Results: The number of treatments per patient va-
ried between 1 and 6 (average 3.3 treatments per patient). Eleven patients (55%) reported none 
to minimal pain, six (30%) moderate discomfort and only three (15%) reported significant pain. 
Objective evaluation of the improvement by a board certified dermatologist showed improvement 
in 95% of patients. 25% showed excellent improvement, 50% experienced good improvement, 
and the 20% showed minimal improvement. One patient showed no improvement. Conclusions: 
The presented results show that the tested electronically controlled motorized insertion, non-  
insulated microneedle treatment technology provides a minimal discomfort, minimal downtime, 
effective and safe treatment for depressed acne scars. 

 

 

*Corresponding author. 

http://www.scirp.org/journal/jcdsa
http://dx.doi.org/10.4236/jcdsa.2014.43029
http://dx.doi.org/10.4236/jcdsa.2014.43029
http://www.scirp.org/
mailto:skin58@gmail.com
http://creativecommons.org/licenses/by/4.0/


Y. Harth et al. 
 

 
213 

Keywords 
Microneedles, Radio-Frequency, Acne Scars, RF, Multisource, Fractional Lasers, Non-Insulated 

 
 

1. Introduction 
Acne scars are one of the most difficult disorders to treat in aesthetic dermatology. Depressed acne scars are di-
vided into 3 categories: boxcar, ice pick and rolling scars. The pathogenesis of the scars relates most probably to 
thickened bands of collagen under the scars causing a retraction of skin surface. Based on the study of Zheng et 
al. that found that depressed scars may reach a depth of 0.7 mm; an effective treatment will have to reach further 
into the depth to remodel the retracting collagen fibers under the scar [1]. Based on these findings we may as-
sume that the optimal treatment system for atrophic depressed scars will need to have deep volumetric dermal 
heating for collagen remodeling in the dermis up to at least 2.5 or 3 mm, and the ability to mechanical disrupt 
the dystrophic scar tissue. For the patient we will need to allow minimal discomfort, minimal downtime and mi-
nimal post treatment side effects. 

Fractional ablative or non-ablative lasers are used for minimally invasive treatment of depressed. Ong et al. 
published an extensive review on these lasers found in different studied improvement range of 26 - 83 percent 
for ablative fractional lasers and lower (26% - 50%) for the non-ablative fractional lasers [2]. 

Although minimally invasive, the treatment of acne scars with fractional lasers, was accompanied by signifi-
cant downtime and pain; causing prolonged erythema for up to 11.5 days after ablative fractional laser treatment 
and up to 7.5 days after fractional non-ablative laser treatment. Pain levels were (5.9 - 8.1) for ablative and (3.9 - 
5.6) for non-ablative (on the pain scale of 10). Post inflammatory hyperpigmentation (PIH) incidence was also 
significant; 0% - 93% (for up to 6 months) after ablative fractional laser treatment and 0% - 13% (for up to 7.5 
days) after the non-ablative fractional laser treatment. 

Radiofrequency (RF) is non-ionizing electromagnetic radiation used in medicine for nearly 100 years. In con-
trast to most lasers that target specific chromophores, RF is chromophore-independent and has better penetration 
to the dermis and hypodermis as compared to light based technologies. Clinical treatment systems using radio-
frequency energy (RF) were proven in the last decade to be safe and effective for both non-ablative skin tigh-
tening of the face and body, and fractional RF skin resurfacing for skin [3]-[5]. 

The first generation of microneedle RF delivery technology used insulated needles for skin rejuvenation and 
acne scars with promising results. These microneedles allowed the heating of small volume of tissue near their 
needle tip while the rest of the needle was insulated. With these needles the energy flows only through the tip of 
the needle, resulting in a small coagulated sphere-like shape in the dermis. These devices have several disad-
vantages, including micro-bleeding during the treatment and the need to perform several passes on the skin at 
different depths to affect the entire the dermis [5] [6]. 

Cho et al. described treatment of atrophic acne scars with insulated microneedle radiofrequency devices [6]. 
These authors used needles in which the entire needle electrode is nonconductive expect the tip, (beginning 0.3 
mm from the distal end) inserted to a maximum depth of 2 mm. They reported reduction of large pores in 70% 
of the patients treated. Skin surface roughness, dermal density, and microscopic and composite images also im-
proved, whereas TEWL and sebum measurement did not change. Eight weeks after two sessions of treatment, 
the grade of acne scars improved in 22 patients (73.3%), did not change in seven (23.3%), and became aggra-
vated in one (3.3%). The mean duration of visible erythema after treatment was 7.8 ± 2.6 days. Pain persisted 
for longer than 1 day in 10 patients (33.3%) and for longer than 3 days in five (16.7%). Folliculitis was observed 
in two patients (6.7%). 

The microneedle fractional RF handpiece used in our study (Intensif Handpiece, EndyMed Medical, Caesarea, 
Israel) is a novel FDA cleared handpiece that uses a sterile treatment tip with 25 non-insulated gold plated mi-
croneedle electrodes (max diameter of 300 micron at their base gradually tapered to an extra sharp edge) (Figure 1). 
Penetration depth is up to 3.5 millimeter with digitally controlled increments of 0.1 mm. Maximal power is 25 
Watts with a maximal pulse duration is 200 milliseconds [7]. The needles are inserted into the skin by a special-
ly designed, electronically controlled, smooth motion motor minimizing patient discomfort. When the needles 
reach the pre-defined insertion depth the RF is emitted selectively heating the dermis while sparing the epider-
mis. The difference in electrical impedance between the epidermis (high impedance) and the dermis (low  
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Figure 1. Left: EndyMed’s Intensif Handpiece. Right: Thermal image of a treatment of laboratory skin model with imped-
ance similar to dermal impedance (Flir Systems, ThermaCAM SC 640). 
 
impedance) further increase selectivity—enhancing RF flow through the dermis. The RF emission delivered 
over the whole dermal portion of the needle allows effective coagulation resulting in minimal or no bleeding, 
combined with deep dermal heating. 

2. Study Design/Materials and Methods 
The study included 20 patients treated by two board certified dermatologists for depressed acne scars. We used 
the EndyMed PRO platform system (EndyMed medical, Caesarea, Israel) equipped with the Intensif™ micro- 
needle RF handpiece. Topical anesthetic cream was applied to the patient skin for 40 minutes before the frac-
tional microneedle RF treatments. The microneedle RF collagen remodeling treatments were performed once a 
month, (1 to 5 sessions). Patients were photographed by a professional photography assessment system (Foto-
finder Systems, Germany and Reveal Imager, Canfield Imaging systems, USA). 

The degree of clinical improvement was then given a global aesthetic improvement scale for each patient by 
the investigator assigning an overall value for reduction in number of scars, reduction in depth of scars and im-
provement of color uniformity. Excellent improvement (defined as >75% improvement), very good improve-
ment (defined as 51% - 75% improvement), good improvement (defined as 26% - 50% improvement), minimal 
improvement (defined as 5% - 25% improvement), and no improvement (<5%). 

The score was calculated based on blinded comparative analysis of baseline picture and post treatment photo-
graphs. 

Subjects’ satisfaction was assessed by questionnaires that included specific questions about the treatment dis-
comfort and downtime. Subjective assessment of was categorized to excellent, good to very good, moderate to 
good or none to minimal. 

3. Results 
Twenty patients, fifteen females and five males were included in the study. Treatment was performed by two 
different board certified dermatologist. Fitzpatrick’s skin type was II-2 patients, III-11 patients, IV-5 patients 
and V-2 patients. Mean age was 32.6 ± 11.9 years. Number of treatments varied between one and six, with an 
average of 3.3 treatments per patient. 

Eleven patients (55%) reported none to minimal pain, six (30%) moderate discomfort and only 3 (15%) re-
ported significant pain. 

When asked about subjective improvement 19 out of 20 patients (95%) of the treated patients experienced 
some improvement. 25% experienced very good to excellent improvement (defined as >50% improvement) ad-
ditional 30% experienced good improvement (defined as 26% - 50% improvement) and the rest reported some 
improvement (up to 25%). Only one patient did not notice any improvement. 
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Regarding downtime: 80% of patient reported mild erythema for less than 48 hours (50% percent reported an 
erythema of a few hours; an additional 30% reported erythema of 1 - 2 days). The rest 20% reported erythema of 
72 hours. Edema subsided in less than 24 hours for all patients. 

Eighty percent of patients didn’t have micro crusts or had a minimal number (up to 5). Twenty percent re-
ported moderate number of visible micro crusts that disappeared in 4 - 5 days. Ninety percent of patients were 
back to normal activities in less than 48 hours. 65% in less than 24 hours, 25% needed 48 hours and 10 percent 
needed 72 hours. 

No adverse events occurred during the treatments. 
Seventy percent of patients said they would recommend the treatment to their friends 25% were not sure and 

only one patient (5%) said he would not recommend the treatment. Improvement in acne scars was noted start-
ing at 4 weeks after the first treatment improving to a maximum at 3 months follow-up. 

Objective evaluation of the improvement by a board certified dermatologist showed improvement in 95% of 
patients. 25% showed excellent improvement (defined as >75% improvement) additional 50% experienced good 
improvement (defined as 26% - 50% improvement) and the 20% showed minimal improvement. One patient 
showed no improvement. None of the patients experienced worsening in their skin condition (Figures 2-5). 
 

 
Figure 2. Left: Baseline. Right: One month after three microneedle RF treatments sessions. Signifi-
cant decrease in the depth of the scars and general texture improvement. 

 

 
Figure 3. Left: Baseline. Right: One month after three microneedle RF treatments sessions. Signifi-
cant reduction in the number and depth of the scars, with general texture improvement. 
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Figure 4. Left: Baseline. Right: One month after two microneedle RF treatments sessions. Signifi-
cant texture improvement with decrease in the depth and number of atrophic and ice pick scars. 

 

  
Figure 5. Left: Baseline. Right: One month after two microneedle RF treatments sessions. Decrease 
in the number and depth of the scars. 

4. Discussion 
The current study as a few previous studies proves the efficacy and safety of the microneedles radiofrequency 
technology in the treatment of depressed acne scars. The efficacy seem to be in the same effectiveness range of 
ablative fractional lasers and somewhat higher than the non-ablative fractional lasers.  

This difference can be explained by considerable higher skin penetration of the microneedles (up to 3.5 mm) 
vs lower penetration of fractional lasers (up to 0.7 mm) and the additional benefit of the mechanical scar disrup-
tion. 

Based on recent reviews ablative fractional laser are usually associated with longer post treatment erythema 
and higher percentage of post inflammatory hyperpigmentation as compared to microneedle RF treatment. Pain 
is also more significant in ablative and non-ablative fractional lasers than in microneedle RF treatments. This 
fact may be explained by the ability to use topical anesthesia in microneedles RF treatments. (Not possible for 
some of the fractional laser procedures.) 

Microneedle RF handpieces can be differentiated based on two main features. First is the mode of insertion 
into the skin (Fixed needles inserted manually, needles inserted mechanically using a “spring” and the latest 
generation using electronically controlled motorized gradual insertion). Second important differentiating feature 
involves the needle quality basically the sharpness and coating material. 

Our study shows that motorized electronically controlled smooth insertion of the needles allows a minimal 
pain and downtime procedure with minimal unnecessary trauma to the epidermis and no bleeding. Unlike tech-
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nologies that use fixed needles with manual insertion, where the user can’t control the depth of penetration, the 
accurate predefined penetration depth enabled by the Intensif system, allows precise treatment for different skin 
thickness with high safety and efficacy. 

Our data show comparable or better clinical results with lower pain level, lower downtime and lower PIH 
level as compared to fractional ablative or non-ablative lasers [3]. 

The advantage in efficacy can be explained by considerable higher skin penetration of the microneedles (up to 
3.5 mm) vs lower penetration of fractional lasers (up to 0.7 mm) and the mechanical scar disruption effect of the 
microneedle RF devices. 

The lower incidence of PIH may be explained by the difference in physical effects of light and RF. Long term 
PIH is believed to be caused by damage to the dermo-epidermal junction and dropping of melanin to the dermis. 
By definition the fractional lasers coagulate or ablate the epidermis with thermal damage to the dermal epider-
mal junction and upper part of the dermis. We hypothesize that the non-thermal penetration of the epidermis 
with the smooth motion, extra sharp microneedle is less traumatic to the epidermis and epidermal dermal junc-
tion leading to a decreased chance of PIH in microneedle RF treatments. 

The reduced pain experience in microneedle RF treatment may be related to sharpness of the needles and the 
unique smooth needle motorized insertion. 

The clinical efficacy of insulated needles is limited by the small volume of heat produced through the small 
non-insulated part near the tip and significant micro-bleeding through the treatment.  

We believe that the use of gold plated non-insulated needles allows multiple clinical advantages over insu-
lated and stainless still needles. In contrast to the insulated needles that emit RF through a small area near their 
tip the novel non-insulated gold plated needle emit RF through the whole length allowing heating of 3× the vo-
lume. While RF is delivered when the needle is inserted to its maximal penetration and dermal impedance is 
lower than epidermal impedance the RF will flow through the dermis with no epidermal coagulation.  

Gold plating allows better RF conductivity than stainless needles and thus better treatment efficacy. In addi-
tion, RF emission through the whole needle provides a coagulation effect eliminating micro-bleeding improving 
the patient experience. 

Fixed microneedle RF treatment handpiece have a few disadvantages. Insertion in the skin is manual and thus 
more uncontrolled and more traumatic. Fixed length of needles would lead to the use of a few tip per patient 
which will be more costly to the doctor. This may lead to increased pain and risk of PIH. Digitally controlling 
the penetration depth of the needles with automatic motorized insertion allows better control of patient expe-
rience reducing discomfort and side effects. 

5. Conclusion 
This recently introduced FDA cleared non-insulated fractional RF treatment system allows controlled heating to 
a pre-defined depth of the dermis without epidermal coagulation. This eliminates most of the micro crusting, 
reduces the risk of post-inflammatory hyperpigmentation associated with epidermal injury, and allows return to 
normal routine after 24 hours or less. A specially designed smooth motion electronically controlled motor as-
sures minimal trauma to the epidermis and significantly decreases discomfort to the patient. The presented re-
sults show that microneedle RF technology with electronically controlled smooth insertion motor and non-insu- 
lated gold plated needles is a safe and effective treatment option for atrophic acne scars, providing a minimally 
invasive, minimal discomfort and minimal downtime for all skin types. This study shows high objective and 
subjective satisfaction rates with minimal downtime or adverse effects. 
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  Introduction 

 Skin roughness, color change, wrinkles and skin 
laxity are the main characteristics of aging skin. 
Dermatologists and plastic surgeons look for a 
treatment that will provide both epidermal resurfac-
ing for the improvement of skin roughness and deep 
volumetric heating that will trigger collagen remode-
ling in the dermis to reduce wrinkles and skin laxity. 
These goals should be achieved with minimal pain 
and downtime. 

 Ablating or  “ resurfacing ”  the skin removes the 
upper layer of the skin, allowing the natural mecha-
nism of epidermal and dermal renewal to form a new 
layer of healthier and better-looking skin after the 
procedure. Although full surface resurfacing by 
chemical peels, mechanical dermabrasion or pulsed 
carbon dioxide (CO 2 ) laser devices are considered to 

be very effective treatment options for skin resurfac-
ing (6,12 – 14), these full face procedures are usually 
quite painful and involve considerable downtime and 
possible infectious and pigmentation risks. Fractional 
skin resurfacing (FSR) using laser devices was devel-
oped to address the shortcomings of ablative and 
non-ablative device modalities (7,8,9), performing 
ablation on small microscopic  “ dots ”  of skin allowing 
rapid healing with minimal pain and downtime. 
Although fractional ablation of the epidermis can be 
achieved with various types of laser systems, the 
amount of dermal volumetric heating which is cru-
cial for collagen remodeling is very limited (5 – 7%). 

 In the current study, we performed FSR using the 
unique EndyMed PRO multisource radiofrequency 
system. The EndyMed PRO System is an FDA 
cleared computerized system that generates pulses of 
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reduction of wrinkles      
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  Abstract 
  Background : Skin roughness, color change, wrinkles and skin laxity are the main characteristics of aging skin. Derma-
tologists and plastic surgeons look for a treatment that will provide both epidermal resurfacing for the improvement of 
skin roughness and deep volumetric heating that will trigger collagen remodeling in the dermis to reduce wrinkles and 
skin laxity. These goals should be achieved with minimal pain and downtime.  Methods : The study included 10 subjects 
(Fitzpatrick ’ s skin type 2 – 3) with Fitzpatrick wrinkle and elastosis scale of 5 – 8 (average 7.3). Treatment was done with 
the Fractional skin resurfacing handpiece of the EndyMed PRO multisource radiofrequency system (EndyMed Ltd, 
Cesarea, Israel). Treatment was repeated each month up to a total of three treatment sessions. Patients photographs were 
graded according to accepted scales by a board certifi ed dermatologists. Patients ’  pain and satisfaction were scored using 
dedicated questionnaires. Doctors ’  satisfaction was also evaluated.  Results : Post treatment skin erythema was noted in 
all treated patients, lasting up to 10 hours. Fifty six percent of patients reported no pain after treatment, and the rest 
(44%) reported minimal pain. All patients showed signifi cant reduction in the Fitzpatrick wrinkle score. Average 
Fitzpatrick wrinkle score was 7.3 at baseline, 4.9 at 1 month after the fi rst treatment, 4.2 at 1 month after the second 
treatment, and 4.1 at 1 month after the third treatment. The score was similar at 3 months after the third treatment with 
a score of 4.1. When asked at the end of three treatment sessions, all patients answered they will recommend the treat-
ment to their friends (66%  “ defi nitely yes ”  and 33%  “ yes ” ). When asked the same question 3 months after the end of 
treatment, all patients (100%) answered  “ defi nitely yes ” .  

  Key Words:   lasers   and light sources  ,   surgery   
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radio frequency (RF) energy which are emitted into 
the skin, causing a non-ablative deep dermal heating 
effect and resulting in skin tightening. In addition to 
the effect of skin tightening, RF energy can be used 
for micro-ablative FSR. The FDA cleared FSR hand-
piece contains a matrix of 112 tiny RF electrodes, 
allowing for the fi rst time simultaneous fractional 
microablation of the epidermis together with volu-
metric heating of 100% of the dermis. In contrast to 
other RF systems in market that use one source of 
RF (monopolar/bipolar), the EndyMed system 
employs six independent RF generators. This unique 
technology provides the capability to combine 
epidermal fractional microablation and deep non-
ablative dermal heating – allowing the optimal multi-
layer treatment needed for the treatment of aged and 
sagged skin.   

 Methods 

The study included 10 subjects (Fitzpatrick’s skin 
type 2–3) with a Fitzpatrick wrinkle scale of 5–8 
(average 7.3). Treatment was performed with the 
Fractional Skin Resurfacing handpiece of the 
EndyMed PRO multi-source RF system (EndyMed 
Ltd, Caesarea, Figure 1). Some patients were treated 
in more than one area. Treatment was repeated each 
month up to a total of three treatment sessions. 
Treatment parameters varied according to patient’s 
skin condition and the specifi c area that was treated 
(Table 1). Patients’ photographs were graded accord-
ing to scales accepted by board certifi ed dermatolo-
gists. Patients’ pain and satisfaction were scored 
using dedicated questionnaires. Doctors’ satisfaction 
was also evaluated.  

 Patients were assessed by an independent board 
of certifi ed dermatologists at baseline, the end 
of three treatments and at 1 and 3 months after 
the end of the treatment sessions according to the 
Fitzpatrick ’ s wrinkles and elastosis scale. The 
patients, (nine women, one man), aged 53 – 68 years 

(average 60.9), were enrolled in the study after 
meeting all inclusion/exclusion criteria and providing 
signed informed consent forms. 

 Topical anesthesia (EMLA) was applied 30 min-
utes prior to treatment initiation. Treatment area was 
cleaned with a wet gauze (to remove lotion and 
make-up) followed by moist gauze with 70% alcohol. 
The treatment tip was positioned on the treated area. 
RF pulse was released. For the second RF pulse, the 
tip was repositioned next to the previous treated spot 
and another pulse was emitted. Procedure was 
repeated until all area intended for treatment was 
covered. The use of a moisturizing cream (Ortho 
Dermatologics Topical Emulsion, Biafi ne) was rec-
ommended post treatment. 

 Treated areas were visually assessed for skin 
responses, including edema, erythema, hypopigmen-
tation, hyperpigmentation, and textural changes fol-
lowing treatment. During the treatment, subjects 
were asked to rate their overall pain level on a 
four-point scale (none, mild, moderate and severe 
pain).   

 Results 

 Nine of the ten treated patients completed three 
treatment sessions while one patient completed only 
one treatment (reason unrelated to the study). As 
expected, patients’ skin was red for up to 10 hours 
following treatment, micro crusts were formed one 
to two days following treatment and resolved within 
5–7 days following treatment (Table 2, Figure 2). 
Overall, the clinical downtime, which is considered 
as the time it takes until patient can resume normal 
life activities (such as going back to work, etc.), was 
less than 24 hours. No unexpected adverse side 
effects were detected or reported. There were no 
incidences of infections, scarring, hypopigmentation, 
or any other serious complications. Some of the 
patients’ Before and After photos are presented in 
Figures 4–8 below.  

  Figure 1.      Thermal imaging of the FSR application pulse of EndyMed PRO multi-source RF system (EndyMed Ltd, Caesarea, Israel), 
showing signifi cant volumetric heating (ThermaCAM SC 640). A – Ambient temperature of air (Orange). B–Ambient temperature of 
treated medium (Black). C – Varying temperature after FSR pulse.  
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 Radiofrequency fractional skin resurfacing 3

  Figure 3.      Signifi cant reduction of the average Fitzpatrick ’ s wrinkle score after the fi rst treatment, further decrease in 1 month after the 
second treatment with stabilization of the effects through the 1 and 3-month follow-ups.  

  Figure 4.      Signifi cant reduction of moderate depth facial wrinkles 3 weeks after one skin resurfacing treatment. Parameters; 4 Watts, 
30 msec. Left – Before treatment, Right – After treatment. Fractional Skin Resurfacing handpiece of the EndyMed PRO multi-source 
RF system (EndyMed Ltd, Caesarea, Israel.) Photo: Dr. Serge Dahan, Toulouse, France.  

   Table 1 . The different parameters that were used according to the 
treatment area.   

 Treament Area 
 Number of 

Patients 
 Energy 
(Watt) 

 Pulse Duration 
(msec) 

Face 9 3 – 5 30
Neck 2 3 30
Decollte 1 3 30

   Table   2 . Appearance and disappearance of the different clinical 
effects post treatment.  

 Effect 
 Time of appearance 

after treatment 
 Time of disappearance 

after treatment 

Erythema Immediate Up to 10 hours
Micro-Crusts 1 – 2 days post treatment 5 – 7 days post treatment

  
  Figure 2.      Appearance of micro-crusts 1 – 2 days post treatment (Left). Micro-crusts begin to peel off 3 – 4 days post treatment (Right).   
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4  S. Dahan et   al. 

  Figure 7.      Signifi cant improvement of skin laxity and wrinkle reduction in the neck area 7 months after one Fractional RF Resurfacing 
session. Parameters; 3 Watts, 30 msec. Left – Before treatment, Down – After treatment. Fractional Skin Resurfacing handpiece of the 
EndyMed PRO multi-source RF system (EndyMed Ltd, Caesarea, Israel). Photo: Dr. Isabelle Rousseaux, Loos, France.  

  Figure 8.      Signifi cant improvement in skin laxity and wrinkle reduction on the nasolabial fold area 1.5 months after one Fractional RF 
Resurfacing session. Parameters: 5 Watts, 30 msec. up to 3 passes. Left – Before treatment, Right – After treatment. Fractional Skin 
Resurfacing handpiece of the EndyMed PRO, multi-source RF system (EndyMed Ltd, Caesarea, Israel). Photo: Dr Hugues Cartier, Arras, 
France.  

  Figure 5.      Signifi cant reduction of moderate depth facial wrinkles one months after one skin resurfacing treatment. Parameters; 
3 Watts, 30 msec. Left – Before treatment, Right – After treatment. Fractional Skin Resurfacing handpiece of the EndyMed PRO 
multi-source RF system (EndyMed Ltd, Caesarea, Israel). Photo: Dr. Serge Dahan, Toulouse, France.  

  Figure 6.      Signifi cant improvement of skin texture and wrinkle reduction on the decollte area 3 months after one Fractional RF Resurfacing 
session. Parameters; 3 Watts, 30 msec. Left – Before treatment, Right – After treatment. Fractional Skin Resurfacing handpiece of the 
EndyMed PRO multi-source RF system (EndyMed Ltd, Caesarea, Israel). Photo: Dr. Isabelle Rousseaux, Loos, France.  
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 Radiofrequency fractional skin resurfacing 5

 Physician evaluation 

 All patients showed signifi cant reduction in the Fitz-
patrick wrinkle score improvement in skin texture as 
a result of the treatment. The average Fitzpatrick 
wrinkle score was 7.3 at baseline, decreased to 4.9 at 
1 month after the fi rst treatment, to 4.2 at 1 month 
after the second treatment, and to 4.1 at one month 
after the third treatment. The score was similar at 
3 months after the third treatment with a score of 
4.1 (Figures 3  ). 

 In addition to clinical evaluation of the results 
using the Fitzpatrick wrinkle scale, we monitored 
physician subjective experience using customized 
satisfaction questionnaires. Scoring was based on 
accepted satisfaction multiple-choice scales: very 
satisfi ed-5, somewhat satisfi ed-4, neutral-3, some-
what dissatisfi ed-2, very dissatisfi ed -1. 

 When physicians were asked  “ Over all, how satis-
fi ed are you with the EndyMed Pro system for skin 
resurfacing? ” , the average score was 4.66 (satisfi ed 
or very satisfi ed) (Figure 9).   

 Patients ’  experience 

 When asked  “ Did you experience any pain during 
the treatment? ” , 56% of the patients reported no 
pain after treatment, and the rest (44%) reported 
minimal pain (Figure 10). 

 When asked  “ Did you experience any inconve-
nience after the treatment? ” , 65% of patients reported 
no inconvenience after treatment, 11% reported 
minimal inconvenience and 22% reported moderate 
inconvenience. 

 When asked  “ Did the treatment meet your expec-
tations? ” , at the end of 3 treatments 55% responded 
 “ yes ” , while 34 responded  “ yes to some extent ”  and 
11%  “ yes to low extent ” . Interestingly when asked 
the same question 1 months and 3 months after the 
end of treatment, 85 and 87.5%, respectively, 
answered  “ defi nitely yes ”  (Figure 11). 

 When asked at the end of three treatments  “ Would 
you recommend the FSR treatment to your colleagues 
and friends? ” , 67% of patients answered  “ defi nitely 
yes ”  and 33% answered  “ yes ” . When asked the same 
question 3 months after the end of treatment all 
patients (100%) answered  “ yes ”  (Figure 12).    

 Discussion and conclusions 

 Body and face, non-ablative skin tightening using 
multisource RF (EndyMed PRO) is one of the lead-
ing technologies for this purpose in France. In the 
present report we describe for the fi rst time in 
France, clinical data from a multiclinic study using 
a unique RF based Multisource Fractional RF 
applicator added to the same platform. This RF 
based Multisource Fractional RF applicator adds to 
potent non-ablative skin tightening, a combination 
of RF microablation and volumetric deep dermal 
heating for the simultaneous epidermal and dermal 
skin rejuvenation effect (1 – 5). 

 The intrinsic disadvantage of current laser frac-
tional systems is the low volume of dermal heating 

  Figure 9.      Physicians were asked to rate the general esthetic 
improvement of each of the treated patients according to the 
aesthetic improvement scale. 11% were graded as excellent 
(76 – 100%) improvement, 77% of patients were graded as very 
good (51 – 75%) improvement and the rest 12% as good 
(26 – 50%) improvement.  

  Figure 10.      Fifty six percent of patients reported no pain after 
treatment, and the rest (44%) reported minimal pain.  

  Figure 11.      Patients were asked whether the treatment fulfi lled 
their expectations; after end of three treatment session, and 1 and 
3 months after the last treatment session.  
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(narrow laser beam) and the inability to differenti-
ate between epidermal ablation and dermal heat-
ing. Fractional lasers must be used at a higher laser 
power in order to increase volumetric heating in 
the dermis. This will signifi cantly increase epider-
mal ablation downtime and possible side effects 
such as prolonged erythema and post infl amma-
tory hyperpigmentation. Decreasing laser power 
will provide good epidermal results with little or 
no dermal effect (5). 

 Fractional resurfacing with RF results in dry 
microablation, thus downtime is shorter and the 
risk for side effects such as infection are minimal 
as compared to laser resurfacing methods that 
result in open wounds. Clinically, the affected 
areas are erythematous and mildly edematous 
after treatment, but resolve within few hours. This 
rapid healing is likely related to the persistence of 
healthy unaffected tissue that remains between the 
ablated pulses after ablative fractional resurfacing 
(5,8,9). 

 Laboratory thermal study using EndyMed ’ s 
Multisource fractional handpiece on Agar, have 
shown volumetric heating of the dermis up to 
2.8 mm. with a concomitant epidermal ablation with 
a contact diameter of 300 micron and a depth of 
100 – 150 micron which is optimal for fractional epi-
dermal skin resurfacing. Animal studies have shown 
formation of micro crusts 1 – 2 days after treatment 
with full recovery of the epidermis in 5 – 7 days. 

 Sadick et   al. have used the EndyMed Pro on 
30 patients treating wrinkles on the face and acne 
scar. They reported clinical improvement in skin tex-
ture in patients with both wrinkles and acne scars. 
They also noted that the incidence of complications 
was much lower than that seen following traditional 
ablative resurfacing (6,7,11). 

 The treatment was well accepted by the patients 
with minimal or no pain after a 5% topical anesthetic 
cream (Emla). There was no need for post therapy 
treatment and patients were able to return to work 
with makeup as soon as one day after therapy. Micro 
crusts developed 24 – 48 hours after therapy and 
resolved 5 – 7 days after therapy. 

 Benefi cial epidermal effects were noted starting 
1 week after therapy and included signifi cantly 
improved brightness of the skin, smoothening of the 
skin and decrease in pigmentary changes (senile 
lentigines). Four to six weeks after treatment der-
mal changes were noted including signifi cant 
improvement in skin texture, reduction of wrinkles 
and skin laxity. 

 Most of the skin improvement was noticed fol-
lowing the fi rst and second sessions, but a third treat-
ment is recommended to improve patient satisfaction 
and in order to verify long tem improvement. 

 Based on the above results we believe the new 
EndyMed Pro RF FSR procedure provides an excit-
ing new option for effective multilayer skin rejuvena-
tion and treatment of skin laxity with minimal 
discomfort and downtime. 

  Declaration of interest:  The authors state no con-
fi icts of interest. The authors alone are responsible 
for the content and writing of the paper. 
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SSevere scarring caused by acne is associated 
with substantial physical and psychological 
distress, both in adolescents and adults. 1 
Atrophic acne scars can be subclassified into 
icepick, boxcar, and rolling scars. All three types 
might be observed on the same patient.2–4 
Current treatments for depressed acne scars 
include chemical peels, dermabrasion, surgical 
excision, subcision, and laser treatments. These 
treatments all have their advantages and 
disadvantages.6 Additional common complaints 
in people with acne scars are changes in skin 
texture and color and enlarged pores size.5

Radiofrequency (RF) is a nonionizing 
electromagnetic radiation that has been used 
in medicine for nearly 100 years. In contrast to 
most lasers that target specific chromophores, 
RF is chromophore-independent. This allows 
significantly higher penetration into the skin and 
safe treatment of darker skin types.7–9  

Microneedling fractional RF (MFRF) uses extra 
sharp microneedles to heat the depths of the 
dermis, promoting dermal collagen remodeling. 
Previous studies have demonstrated the efficacy 
of microneedle RF devices for skin tightening, 
wrinkle reduction, and acne scarring reduction. 
These studies reported that the MFRF treatment 
resulted in significantly less postinflammatory 
hyper- or hypopigmentation side effects 

compared to fractional CO2 lasers.10–20

The first generation of microneedle RF 
technology used insulated needles for skin 
rejuvenation and acne scars. The insulated 
needles allow energy flow throughout the 
noninsulated tip of the needle only, resulting 
in a small coagulated area in the dermis. Two 
disadvantages to the first-generation devices 
are significant microbleeding during the 
treatment and the need for several passes at 
different needle depths to treat the entire dermis 
depth.17,18

In this study, we used electronically controlled, 
noninsulated microneedle RF (Intensif 
applicator, EndyMed, Caesarea, Israel) to treat 
atrophic acne scars, improve skin texture, and 
reduce pore size. The needles are inserted into 
the skin using an electronically controlled, 
smooth motion motor, which is designed 
to minimize surface damage and patient 
discomfort. Using proprietary electronics, 
and the difference in impedance between the 
epidermis and the dermis, the MFRF device 
creates microzones of coagulation in the 
papillary and reticular dermis with minimal 
damage to the epidermis. RF emission delivered 
over the whole needle length allows better 
coagulation and heating of higher volumes of 
dermal tissue compared to insulated needles.21–22

ABSTRACT

Background: Severe scarring caused by acne 
is associated with substantial physical and 
psychological distress, both in adolescents 
and adults. There are two basic types of scars: 
atrophic (depressed) and raised (hypertrophic). 
Microneedle fractional radiofrequency (MFRF) 
is a new technology that uses extra sharp 
microneedles to heat the depths of the dermis, 
which promotes dermal collagen remodeling. 
In this study, we used electronically controlled 
non-insulated microneedle radiofrequency 
treatment to treat atrophic acne scars, improve 
skin texture, and reduce pore size. Methods: 
Nineteen patients were enrolled in the study. 
The goal of the treatment was to improve acne 
scars and skin texture and to reduce pore size. 
Each patient received 2 to 6 treatments with one 
month intervals between treatments. Treated 
areas were visually assessed for skin response, 
including edema, erythema, and burns. We used 
the standard pain scale of 0 to 10 to assess pain 
during and after treatment. Results: All the 
patients completed a series of 2 to 6 treatments. 
No adverse events as burns, scarring, or hyper/
hypopigmentation were reported. Subjective 
pain assessment was the average point of 1.5, 
as reported by the patients. The subjective 
and objective questionnaire revealed high 
satisfaction from the treatment. Conclusions: 
The presented study results show that the MFRF 
treatment provides a highly effective minimally 
invasive treatment for acne scars, skin texture 
improvement, and pore size reduction, with a short 
downtime and high subjective satisfaction rates.
KEYWORDS: Radiofrequency, ENDYMED, 3DEEP®, 
Intensif, microneedles, fractional RF, wrinkle 
reduction, multisource, acne scars, skin texture

Non-insulated Fractional Microneedle 
Radiofrequency Treatment with 
Smooth Motor Insertion for Reduction 
of Depressed Acne Scars, Pore Size, and 
Skin Texture Improvement:  
A Preliminary Study
by ANWAR ELAWAR, MD, and SERGE DAHAN, MD
Dr. Elawar is with the Aesthetic Dermatological Laser Center in Marseille, France. Dr. Dahan is with the St. Jean Languedoc Clinic 
in Toulouse, France. 

J Clin Aesthet Dermatol. 2018;11(8):41–44

FUNDING: No funding was provided.
DISCLOSURES: The authors have no conflicts of interest relevant to the content of this article.
CORRESPONDENCE: Serge Dahan, MD; Email: gali.elkin@gmail.com



42
JCAD  JOURNAL OF CLINICAL AND AESTHETIC DERMATOLOGY  August 2018 • Volume 11 • Number 8

O R I G I N A L  R E S E A R C H

METHODS
Nineteen patients (13 women and 6 men), 

age 23 to 70 years (average 38±12.65), Skin 
Type II to IV were enrolled in the study. Inclusion 
criteria were healthy patients older than 18 
years of age with depressed acne scars and the 
ability to comprehend and provide informed 
consent. Exclusion criteria were history of keloids, 
pregnancy or breastfeeding, clotting disorders, 
heart disorders, suspicious lesions on the treated 
area, permanent makeup or tattoo on the 
treatment area, autoimmune skin disorders, and 
refusal of posttreatment assessment. The goal of 
the treatment was to improve the appearance of 
acne scars and skin texture and reduce pore size. 
Informed consent to participate in the study and 
photoconsent for use of photos were received 
from all study participants. The study followed 
ethical principles described in the current revision 
of the Declaration of Helsinki.

Each patient received 2 to 6 treatments with a 
one-month interval between treatments. Follow-
up sessions were performed one month and three 
months following the last treatment. Screening 
sessions were performed 10 to 20 days before 
the first treatment to assess skin reaction and to 
determine the treatment parameters. Each patient 
was treated with specific parameters according to 
the screening visit. Topical anesthesia was applied 
30 to 60 minutes before the treatment. Facial 
areas were treated with a pulse duration of 110 to 
140ms, 12 to 18W, and 2 to 3.5mm penetration 
depth. Each patient received 250 to 500 pulses per 
treatment. Treated areas were visually assessed 
for skin response, including edema, erythema, 
and burns. Patients were requested to assess the 
pain during the treatment using a scale of 0 to 10 
(0=No pain, 10=Worst pain possible).

Posttreatment skin care regimen was consisted 
of soothing cream application on the treated area. 
Subjects were encouraged to a minimum of 30 
sun protection factor (SPF) sunscreen throughout 
the course of the study along with their normal 
skin care regimen.

Photos were taken with VISIA CR camera 
(Canfield Scientific Inc., Fairfield, New Jersey, 
USA) and FotoFinder 2007, Mediscope (FotoFinder 
Systems, Columbia, Maryland) camera.

The attending physician and external observer 
(a board-certified dermatologist) evaluated the 
degree of improvement in acne scars and skin 
texture and pore size reduction, according to 
the Global Aesthetic Improvement Scale (GAIS): 
(0=No Improvement, 1=≤25% Improvement 

FIGURE 1A–B. A 29-year-old woman A) before treatment and B) after 3 fractional microneedle RF treatments— 
The treatment showed significant improvement in skin texture and dilated pores. Photo courtesy of Dr. Serge Dahan

FIGURE 2A–B. A 51-year-old woman A) before treatment and B) after 3 fractional microneedle RF treatments— 
The treatment showed significant improvement in skin texture and deep lines. Photo courtesy of Dr. Serge Dahan
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B

FIGURE 3. A 51-year-old woman A) before treatment and B) after 3 fractional microneedle RF treatments—The 
treatment showed significant improvement in skin texture and deep lines. Photo courtesy of Dr. Anwar Elawar 

A B

FIGURE 4. A 24-year-old woman A) before treatment and B) after 6 fractional microneedle RF treatments—Treatment 
showed significant improvement in active acne, skin texture, and pores. Photo courtesy of Dr. Anwar Elawar 
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[mild], 2=26–50% Improvement [moderate], 
3=51–75% Improvement [good], 4=76–100% 
Improvement [excellent]).

Patients used the same scale to rate their 
subjective improvement. Patients were asked to 
specify if the treatment met their expectations 
and if they would recommend the treatment to 
their colleagues and/or friends.

 RESULTS
All the patients completed a series of 2 to 

6 treatments. Mild-to-moderate erythema 
and edema was reported to occur following 
the treatment and lasted 2 to 5 hours. No 
adverse events (e.g., burns, scarring, or 
hyper/hypopigmentation) were reported. The 
average pain assessment score was 1.5 (0–10). 

Patients reported overall satisfaction from 
the treatment. All of the patients reported a 
noticeable improvement—57.89 percent of the 
patients saw 51 to 75 percent improvement, 36.84 
percent saw 26 to 50 percent improvement, and 
5.26 percent saw 76 to 100 percent improvement 
(Figures 1–4). Additionally, 94 percent of patients 
said they would recommend the treatment to 
colleagues and/or friends. 

Objective improvement in acne scars was 
graded by physician and the external observer. 
Both reported that 59.37 percent of patients saw 
26 to 50 percent improvement in their acne scars, 
37.5 percent saw 51 to 75 percent improvement, 
and 3.12 percent saw 76 to 100 percent 
improvement. 

The degree of improvement in skin texture and 
pigmentation graded by physicians and external 
observer was 26 to 50 percent in 45.31 percent of 
patients, 51 to 75 percent in 43.75 percent of the 
patients, and 76 to 100 percent in 10.93 percent of 
the patients. 

The degree of improvement in pores was 51 
to 75 percent improvement in 62.5 percent of 
patients, 25 to 50 percent improvement in 31.25 
percent of patients and less than 25 percent 
improvement in 6.25 percent of patients  
(Figure 5). 

 DISCUSSION
Harth et al21 studied the histological effect 

of the electronically controlled, noninsulated 
microneedle RF in vivo. Histology samples taken 
4 and 14 days after the treatment show rapid 
epidermal renewal with proportional volume of 
coagulation in dermis related to the length of the 
needle and the power used.

FIGURE 5. A) Objective assessment Global Aesthetic Improvement Scale (GAIS) degree of improvement in acne scars;  
B) objective assessment GAIS degree of improvement in skin texture and pigmentation; C) objective assessment GAIS degree 
of improvement in pores.
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The long-term skin tightening effect of 
the electronically controlled noninsulated 
microneedle RF treatment on Asian patients was 
studied by Tanaka et al.20 In this study, the authors 
reported long-term efficacy of skin tightening, 
using 3-D volumetric assessments with minimal 
complications and downtime.

Pudukadan et al14 reported the efficacy and 
safety of electronically controlled noninsulated 
RF microneedling system on atrophic acne scars 
in patients with dark skin (skin types III to V) with 
minimal pain or downtime.

In our study, we observed significant 
improvement in acne scars, skin texture, and pore 
size. The objective GAIS we observed moderate to 
excellent improvement in the appearance of acne 
scars and skin texture in 100 percent (N=19) of 
patients and moderate to excellent improvement 
in pore size in 93.75 percent of the patients. 

The patients undergoing the treatment 
reported satisfaction with the results of the 
treatment, as measured subjectively using the 
same scale (GAIS). 

The low level of reported pain might 
be attributed to the smooth motion and 
motorized needle insertion. The predefined 
depth of the needles in the dermis without 
epidermal coagulation reduces the risk of a 
postinflammatory hyper- or hypopigmentation 
(PIH). In the current study, no PIH, epidermal 
burns, or scar formation were observed.

Limitations. In this study, we had several 
limitations based on the sample size. Patient 
recruitment was challenging due to the fact 
that subjects are not always willing to attend 
follow-up visits. Long-term follow-up visits could 
serve to enlighten more changes on subjects’ 
skin. In some cases, there was a lack of available 
data from subject questionnaires. Future studies 
should include long-term follow-up visits of at 
least six months following the last treatment. 

 CONCLUSION
The noninsulated microneedle RF treatment 

was designed to allow controlled heating to a 
pre-defined dermal depth without epidermal 
coagulation. The smooth-motion, electronically 
controlled motor was designed to minimize 
trauma to the epidermis and decrease any 
discomfort to the patient. The RF microneedle 
treatment offers a minimally invasive treatment 
option with little downtime for the treatment 
of acne scars, improvement in skin texture, and 
reduced size of skin pores. Our results suggest 

this treatment offers high satisfaction in results 
among clinicians and patients. Random, 
controlled studies with a larger number of 
patients are needed to confirm our preliminary 
results. 
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Of the various energy-based technologies that have permeated 
the medical aesthetic market in recent years, radiofrequency (RF) 
has arguably emerged as the most popular due to its flexibility 
and ability to treat a large number of cosmetic indications. In 
addition, many manufacturers have embraced RF paired with 
microneedling to address deep dermal remodeling in the subcu-
taneous tissues while bypassing the epidermis. In this area, one 
company has pushed this technology to a new level, demonstrat-
ing excellent efficacy and patient satisfaction.
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While the thermal effects of monopolar and bi-polar RF-based aesthetic 
platforms have been shown to improve skin and pigmentary concerns, his-
torically these results tend to be unpredictable. In addition, because of the 
uncontrolled nature of monopolar or unipolar RF treatments and the superficial 
nature of energy flow for bi-polar or tri-polar configurations, many first- and 
even second-generation systems frequently deliver erratic or partial outcomes 
with patient discomfort and pain, possibly due to the large differences in indi-
vidual skin impedance.

Pulling ahead of the RF-based microneedling pack is the recently released 
Intensif™ from EndyMed Medical, Inc. (New York City, N.Y.), which offers 
advanced energy-based technology and a powerful, yet simple to use mi-
croneedling handpiece. 

In addition to providing effective dermal skin remodeling and tightening, this 
device offers efficacious treatment of acne scars, deep wrinkles, stretch marks 
and other indications that benefit from thermal heating. This minimally invasive 
procedure presents nominal downtime, no risk and supports all skin types.

The Intensif handpiece works with the firm’s EndyMed 3DEEP aesthetic plat-
form, which employs RF-based technology for a variety of handpieces that are 
adapted for different applications and treatment areas. 

Intensif can achieve cylindrical micro zones of coagulation in the papillary 
and reticular dermis with minimal damage to the epidermis. An array of 25 
gold-plated microdiameter needles works in fractional pulse mode, delivering 
energy in a small pattern and supplying a continuous distribution of power. 
The needles are inserted into the skin via a specially designed smooth-motion 
motor that is electronically controlled to minimize patient discomfort. 

Depth of needle penetration, energy level and pulse duration may be ad-
justed on the fly, which gives the practitioner complete control over the treat-
ment. Furthermore, RF emission delivered across the entire dermal portion of 
the needle allows bulk volumetric heating for effective coagulation, resulting 
in minimal or no bleeding. 

Having several years of experience with the 3DEEP system, Neil Sadick, 
M.D., F.A.A.D., F.A.A.C.S., F.A.C.P., F.A.C.Ph., a dermatologist and re-
searcher in New York City, N.Y., welcomed this new handpiece. “This tech-
nology is advanced for RF-based microneedling. It has non-insulated needles 
as well as minimal pain and post-operative force. We have found that it is 
very helpful for the treatment of lines in all skin types, wrinkles, acne scars, 
stretch marks and pigmentation.”

Doris J. Day, M.D., a dermatologist and clinical assistant professor of derma-
tology at NYU Langone Medical Center in New York City, N.Y., has incorpo-
rated both microneedling and RF-based energy devices in her practice. In her 
experience, this system represents the best combination of both technologies.  

By Jeffrey Frentzen, Executive Editor
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“Its non-insulated needles with Fractionated Pulse Mode technology safely deliv-
ers the RF into the dermis along the full length of the needle, creating an effec-
tive thermal zone that allows me to target energy to the depth I choose through 
the precision guided motorized tip. Since it is coagulating along the length of 
the needle, there is no bleeding and no downtime,” she expressed.

Using Intensif, Dr. Day can treat all skin types without the risks associated with 
other technologies, such as lasers. “In addition, it has broadened the range of 
patients that I can treat with issues like perioral / periorbital rhytides, stretch 
marks and even cellulite,” she noted.

Yohei Tanaka, M.D., Ph.D., founder and director of Clinica Tanaka Plastic and 
Reconstructive Surgery and Anti-Aging Center in Nagano, Japan was looking 
for new technology that would achieve skin rejuvenation with minimal downtime 
for patients. “I found the EndyMed Pro 3DEEP technology to be excellent and 
decided to add the Intensif for new indications. I was easily able to augment my 
existing EndyMed system,” he stated.

Mark B. Taylor, M.D. a cosmetic dermatologist in Salt Lake City, Utah, pur-
chased the 3DEEP system years ago for skin tightening and RF-based resur-
facing. “In addition to skin tightening and resurfacing, we use the Intensif for 
treating scars and addressing large pores. You can also improve skin texture 
with the Intensif,” he said. 

The idea of utilizing microneedling with RF-based heat is an advantage, not-
ed Flor A. Mayoral, M.D., a cosmetic dermatologist in Coral Gables, Fla. “If 
you’re looking for a device that is going to create volumetric change, such as 
tightening and wrinkle reduction, without a lot of downtime or complications, 
this is where a technology like Intensif falls into place,” she indicated. “It has 
a very easy to use screen interface and we can treat both the face and body. 
Also, you don’t need an additional device to do fractional RF treatments.”

According to Dr. Taylor, “It is important to pick the right indica-
tion for Intensif. For instance, one notoriously difficult issue to treat is 
skin laxity and aging texture on the neck. However, we’ve found the 
Intensif to be quite a good solution in these cases. Another area that 
has always been very complicated is a patient with extremely oily 
skin, large pores and pitted scars. This device will help to reduce the 
population of the sebaceous glands, reduce the oil and alter the ap-
pearance of large pores and pitted scars.”

David Goldberg, M.D., a cosmetic dermatologist in New York City, 
N.Y., also employs Intensif for skin tightening, “Specifically in darker 
skin types, such as Asian, Latino and African American,” he reported. 
“Additionally, it is undoubtedly the treatment of choice for acne scar-
ring. It’s somewhat different from other devices because the current 
is delivered across the entire needle. It is like a 3DEEP Pro system on 
steroids. These needles penetrate into the skin, therefore with one

3DEEP RF technology delivers multi-source phase controlled RF.
Image courtesy of EndyMed Medical, Inc.

Image demonstrates energy penetration into the dermal layers via insulated, 
non-insulated and Intensif Gold Plated RF needles.
Image courtesy of EndyMed, Medical, Inc.
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application you’re going to obtain results similar to what might take four or more 
treatments with the EndyMed 3DEEP Pro alone.”

For Michael H. Gold, M.D., director of the Gold Skin Care Center in Nashville, 
Tenn., this product is a useful evolution of microneedling that should become 
quickly accepted among practitioners. “Intensif has been designed exception-
ally well, with gold plated needles that are mechanically driven, precise and ac-
curate. They give us exactly the result we are looking for every time,” he stated.

Dr. Gold also recognized how well Intensif helps to correct acne scars and 
traumatic scars. “If you can improve the look of scars then wrinkle reduction is 
easy,” he shared. “If you want to achieve a skin rejuvenation effect, you can 
get really nice changes in the texture, tone and quality of the face and neck. 
We recently did a study of Intensif with a couple of other clinics and we found 
that we achieve a lifting effect with Intensif as well. Not only do we produce the 
texture changes when we treat, we obtain tightening that is really impressive in 
a lot of patients.”

In the area of acne scarring, there’s no question that RF-based systems are 
better than lasers for these indications, stated Amy Forman Taub, M.D., a der-
matologist and associate professor of clinical dermatology at Northwestern 
University’s Medical School (Chicago, Ill.). “With the microneedles you can 
break up scars and treat them more effectively than in the past,” she pointed out. 
“That is really where the Intensif device shines. When approaching darker skin 
types you don’t have to worry as much about post-inflammatory pigmentation. 
This is because you are really bypassing the epidermis during the procedure.”

For Harold Lancer, M.D., F.A.A.D., a dermatologist in Beverly Hills, Calif., 
Intensif is a popular treatment for submental tightening of the neck skin. “We 
use it for post-surgical periumbilical tightening of tissue,” he began. “It is useful 
for tightening some of the laxity that is created in the liposculpting world and 
is also often used to correct flaws that are either natural or created by other 
procedures.” According to Dr. Lancer, Intensif excels because of the strong RF 
component it adds to the EndyMed platform.

For physicians looking to avoid using lasers, but wanting to achieve similar 
results, Intensif is as good, but does not involve the patient pain and downtime 
usually linked with those modalities, according to users. 

“When I would do CO2-based resurfacing I’d hear patients say they’d never 
do that again,” expressed Glynis Ablon, M.D., F.A.A.D., a dermatologist in 
Manhattan Beach, Calif. “More downtime and recovery time was involved, and 
more hand holding. Now, I’m just so pleased and excited that we are seeing 
such dramatic results from this level of less invasive technology.”

Invasive or ablative procedures, such as face-lifts and laser resurfacing are 
very effective for skin tightening, but do come with potentially adverse ef-
fects, Dr. Tanaka agreed. “In addition, while many alternative microneedling

Histologies show effects immediately after Intensif Tx (top) 
and full epidermal recovery with excretion of coagulated debris 
through the epidermis and matrix recovery in the dermis four 
days post Tx (bottom).
Images courtesy of EndyMed Medical, Inc.
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technologies may also be effective for treatment of dilated pores, acne and 
acne scars they are associated with prolonged recovery time, bleeding, 
oozing and the risk of post treatment hyper- or hypopigmentation. Intensif 
microneedling technology produces excellent results, low risk and patients 
like the lack of downtime.”

Indeed, Intensif’s implementation of RF-based microneedling is different from 
other, similar devices Dr. Goldberg concurred. “It does not have a one-gener-
ator system that determines the power, but instead uses six generators, which 
means that this technology can treat both superficially and deeply. Of all the 
fractional RF microneedling devices, this is the only one that is an add-on to an 
underlying RF-based aesthetic system,” he emphasized.

Intensif takes advantage of the EndyMed 3DEEP’s motor system, “Which al-
lows uniform insertion of delivered energy,” Dr. Goldberg added. “You’re not 
traumatizing the skin, which in turn means the amount of swelling and redness 
is truly minimized. You can also control needle depth, anywhere from .5 mm to 
3.5 mm depending upon what you are trying to accomplish.”

The ability to adjust the depth of the needles makes a big difference, Dr. 
Taylor maintained. “For instance, you can do one pass at 3 mm or 3.5 mm 
to tighten the deeper tissues, and then move to a more superficial depth for 
surface improvements. You don’t have to change the tip when you want to 
perform this kind of multi-level approach.”

Dr. Taub added, “The needles can go very deep – up to 3.5 mm. When treat-
ing acne, we definitely need to reach that depth. If you’re talking about wrinkle 
reduction or tightening, you probably don’t need to be deeper than 1.5 mm on 
the face. It depends on gender, too. Men have much thicker skin so you might 
want to go a little bit deeper. It is very easy to adjust the unit.”

As well, Intensif’s overall design is clearly an advancement for micronee-
dling devices, stated Dr. Ablon. “Many microneedling products utilize a single 
press down and that’s it, which does not provide the range we find with 
Intensif. The idea is that you also have the polarity, which allows these multiple 
passes and multiple RF generators to work at the same time, providing that 
deep penetration that I like.”

“The microneedling handpiece has an advantage over other solutions in that 
it is smoother,” Dr. Lancer advised. Some of the other products have more of an 
unpleasant sensation. The smoother needle penetration of the Intensif is more 
desirable. Treatments can be more time consuming because the Intensif does 
not operate on a repetition mode. It is on a single pulse mode. The needles 
penetrate to deliver the energy and then retract inward. While it is a slower 
technique, I’m a fan of the technology and it works.”

Although Dr. Ablon was skeptical at first because of the traditionally inconsis-
tent results provided by other microneedling products, she says, Intensif takes

After three Intensif treatments
Photos courtesy of Gregory S. Keller, M.D.

Before Tx

Five months after Intensif Tx
Photos courtesy of Daniel Barolet, M.D.

27 year old female with stretch marks before Tx
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microneedling to a whole new level. “You can deliver energy deeper into the 
dermal tissue and attain some decent tightening. Notably, the needles are not 
insulated, which made me pause at the beginning because I had heard insu-
lated needles provide a better overall result, but I’m seeing some really remark-
able results with Intensif.”

“There is a debate in the field about whether or not you want insulated 
needles, with which energy is delivered just at the tip, versus non-insulated 
needles where the energy is distributed across the course of the needle,” Dr. 
Gold joined in. “There are pros and cons to this, but I believe that the non-
insulated needles allow improved coagulation and provide a better injury pat-
tern into the skin, which allows us to use only a single pass 99% of the time. 
With other microneedling systems you have to do multiple passes and you 
have the potential for pain and bleeding. Therefore, the Intensif procedure is 
much cleaner for my patients.”

Another debate among practitioners is on the question of employing heat – as 
in RF-based energy – in microneedling procedures. “The ‘purists’ out there still 
think you don’t need heat and that heat is a negative,” stated Dr. Taub. “The 
idea, however, is that you are creating what is called a scarless wound. You 
activate a different biologic pathway for healing and then you use topical thera-
pies, such as high doses of vitamin C and A to encourage the healing. However, 
without the heating that you have with Intensif you simply won’t see as much 
tightening or wrinkle reduction. In practice, you can use the Intensif without the 
heat if you want. I’ve done that in a couple of patients and they love it. In those 
cases, there is actually no pain whatsoever.”

Heat or no heat, the bottom line is that Intensif delivers high patient satisfac-
tion. “Most of my patients are very pleased with the outcomes,” stated Dr. 
Tanaka. “If any patients may have been dissatisfied with the initial results, they 
are usually happy after an additional Intensif treatment.”

In Dr. Mayoral’s practice, “Patients are always ready to do the next treatment. 
Even after the first session, many of them are so surprised at how much better 
their skin feels and looks.”

Overall patient response has been very exciting in Dr. Ablon’s clinic. “I have 
not had a patient come back from a treatment that did not say, when’s my 
next one?” she said. “We have seen impressive results from a single session, 
as well. Usually, I tell my patients to expect three to five applications and they 
come back after one and say they’ve observed good results. In addition, the 
downtime is very tolerable.”

Satisfaction among physicians is also high, not only because of Intensif’s 
consistently good outcomes, but also owing to its overall ease of use and del-
egation. As reported by Dr. Sadick, “The unit is very simple to operate. I will 
do some treatments and I delegate others. All of the physicians in our practice 
use the technology.” 

One month after two Intensif treatments
Photos courtesy of Kenneth Rothaus, M.D.

52 year old female before Tx

One week after one Intensif Tx
Photos courtesy of Yoram Harth, M.D.

Telangiectasia and rosacea before Tx
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Dr. Taylor determines the settings based on skin type and what levels he 
wants – the pulse width and so on. “Once I get the settings I want I delegate 
these treatments to my nurse and physician assistant,” he stated. “We use local 
anesthesia for these procedures, in order to make the patient more comfortable. 
Any of my medical assistants that can legally inject local anesthetic can also do 
the Intensif procedure.” 

In addition, the unit includes sophisticated built-in safeguards. “The 
handpiece comes with contact, temperature and motion sensors,” said Dr. 
Goldberg. “If you are not in good contact with the skin, not at the temperature 
you want, or if you’re not moving it constantly, then the device will not operate. 
It is incredibly safe to use.” 

However, as Dr. Goldberg also urged, “Even though RF-based technologies 
are pretty safe, since many physicians like to delegate treatments to different 
calibers of providers you always want to make sure patient safety is paramount.”

Safe usage of any microneedling device extends to all topicals or drugs that 
might be applied to the affected skin following a procedure, added Dr. Taub. 
“When you create a hole in the skin, granted it is probably only open for about 
15 minutes, during that time you must be careful about what you put in there,” 
she stressed. “I only use sterile hyaluronic acid immediately after treatment. If 
you put anything in there that has a particle in it or even something that is meant 
to sit on the epidermis, then you could cause a reaction. If you put an acid right 
on the wound, even vitamin C, it could sting. However, within 24 hours you can 
apply whatever you want.”

Interestingly, Dr. Goldberg applies platelet-rich plasma (PRP) shortly after an 
Intensif session. “You are penetrating the skin and creating a wound that leads 
to new collagen formation, and PRP just adds to that,” he stated. “The holes 
made with the needles remain open for a little while, which allows us to avoid 
having to inject the PRP, which generally with PRP you have to inject it in many 
different locations. With Intensif you don’t have to. It just soaks right through. It’s 
a realistic application of PRP.”

As in the PRP example, physicians have found that Intensif can be a valu-
able adjunct to other modalities when trying to achieve specific results. It is 
an ideal platform when employing combination approaches, noted Dr. Taylor. 
“For instance, Intensif can be used with IPL, non-ablative resurfacing, or a 
variety of modalities. This approach can yield a multi-level improvement in the 
patient’s skin appearance and color, tightness and texture. If you combine IPL 
with bulk heating to tighten the skin and add in Intensif to improve texture then 
you get a triple whammy.”

“Combination approaches are very important in my clinic, as every technology 
and modality accomplishes something different,” Dr. Ablon stated. “However, 
the timing of when to perform combination therapies is important. I’m not a big

After three Intensif treatments
Photos courtesy of Gregory S. Keller, M.D.

Before Tx

One month after one Intensif Tx
Photos courtesy of Mark B. Taylor, M.D.

60 year old female before Tx
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fan of same day treatment of Intensif and other modalities. When you try to do 
too many things on the same day you are asking for more complications.”

Dr. Lancer has settled on this tactic, as well. “We don’t combine Intensif 
with anything during the same session,” he confirmed. “Sometimes we will al-
ternate it with ultrasound treatments, such as Ultherapy from Merz Aesthetics 
(Raleigh, N.C.), and sometimes we’ll combine it with Halo BBL treatments from 
Sciton (Palo Alto, Calif.).”

In Dr. Mayoral’s experience, “Combining the Intensif with dermal fillers and neu-
rotoxins can give patients the best results possible in a short amount of time. Acne 
patients that have scars and enlarged pores are the happiest with their results.”

Dr. Sadick relayed, “In order to treat stretch marks we will sometimes combine 
the Intensif with Retin-A. For melasma and chemical peels, we use it in combina-
tion with hydroquinone derivatives. For the treatment of acne scars we use it in 
combination with Bellafil from Suneva Medical (San Diego, Calif.).”

In addition, one can employ other tissue tightening devices with Intensif to 
achieve certain results, Dr. Taub insisted. “You can get a bigger volumetric 
response. Intensif is all about compacting tissue, in a way, in a smaller volume. 
If your patient has neck laxity or is overweight then you might add in 3DEEP 
technology or something similar. Then you will also be able to move more tissue 
in bulk. For those patients you might want to add a foundational treatment, in 
which you’re talking about deeper and bigger bulk heating. It’s something you 
might achieve using Ultherapy or Thermage from Solta Medical, a division of 
Valeant Pharmaceuticals (Hayward, Calif.). Do that first and then follow with 
Intensif. If you see epidermal changes then you would turn to an IPL.” 

With the seemingly ever-expanding list of indications and approaches that 
utilize Intensif, physicians tout a solid return on investment. “EndyMed’s 3DEEP 
technology does not require any consumables and the Intensif is a premium treat-
ment with a low cost of use,” stated Dr. Tanaka. “I believe the whole EndyMed 
platform is attractive due to higher efficacy, reduced patient discomfort and 
low-cost procedure delivery. It’s an investment that quickly pays for itself.”

Dr. Taylor remarked that he has also seen a good return. “Intensif has been 
a good, profitable addition to our portfolio of aesthetic devices,” he said. “The 
tip is a consumable, but it is reasonably affordable and quite generous in that it 
includes 1,000 pulses on each tip. That’s usually more than enough to achieve 
the outcome you want for your patient.”

Ultimately, the pay-off comes in the form of offering patients the best out-
comes. “Everything we do needs to be based on one thing: Can we really get 
the results that we are promising our patients?” expressed Dr. Ablon. “Intensif 
really does provide consistently good outcomes for them. I’m pleased with the 
technology and that we have the ability to treat all skin types, use it for a variety 
of indications and end up with very happy patients.” 

Four months after one Intensif Tx
Photos courtesy of Isabelle Rousseaux, M.D.

66 year old patient before Tx
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Stretch marks are an increasingly common pathology nowadays affecting up to 90% pregnant women, 
70% teenagers and 40% sportsmen, creating an unaesthetic appearance of the skin. At the stretch 

mark level the skin is thinned, soft when touched, with wrinkled surface with high transparency in the 
case of newly developed stretch (hence their color is red-violet) and white opaque – pearlescent, 
uneven appearance. Various methods for treating stretch marks have been tried over time, with the 
most useful proving to be the fractionated laser and fractional radiofrequency. This study shows the 
results obtained using multipolar fractional radiofrequency with the device 3DEEP Endymed. The 

results were very good, the assessment being performed by considering the degree of satisfaction of 
the patient and by directly analysing the appearance of the skin, with immature stretch marks 
completely disappearing in some cases and the mature ones becoming greatly blurred. Conclusions: 
The recovery time is short and the risk of burning is low. The results obtained with Endymed 3DEEP 

are very good with the significant blurring of mature stretch marks and the almost complete 
disappearance of immature stretch marks. Due to the uniform distribution of energy it does not 
require overlapping spots. It works on any surface even on the most curved. Due to its matrix on 112 
points, it shows a good epidermal effect. The discomfort is minimal. 

Key words: stretch marks, radiofrequency, endymed. 

INTRODUCTION1 

Stretch marks take the form of some areas where 
the skin structure appears as “torn”. Most time they 
have a genetic component. They affect 90% of 
pregnant women, 70% of teenagers and 40% of 
sportsmen. Precisely because of the high incidence 
of stretch marks during pregnancy there has been 
attempted the prevention of their occurrence by 
various methods, but the results were inconclusive1, 

2, 3; practically it is the sudden distension of the skin 
in the last months of pregnancy what causes the 
tearing of collagen fibres and the appearance of 
stretch marks. 

Radiofrequency is a physical method used for 
over 20 years in medicine, which can be 

 
1Proc. Rom. Acad., Series B, 2018, 20(1), p. 49–56 

unfractional or fractional. Depending on the 
production mechanism, it can be monopolar, bipolar 
and multipolar. 

The first technologies with radiofrequency 

(monopolar radiofrequency and then the bipolar 

one), had the disadvantage of getting either too 

shallow or too deep into the skin, which often could 

be painful for the patient and in extreme cases it 

might even cause superficial burns. 

The present study was conducted using a device 
Endymed 3DEEP. This technology controls 
efficiently the RF energy to achieve a three-
dimensional energy matrix able to treat the target 
area in depth, which is possible thanks to a 
sophisticated algorithm, and to a special positioning 
of electrodes – that by mutual rejection can push the 
electric fields much deeper, reducing the risk of 
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affecting the upper layers and eliminating the need 
for active cooling. We mention that the device 
presents both unfractional and fractional 
radiofrequency, this study referring exclusively to 
fractional radiofrequency. The treatment has aimed 
at the disappearance or the most possible blurring of 
the unaesthetic appearance of torn skin in stretch 
marks area.  

MATERIAL AND METHOD 

The technique consists in creating certain micro 
columns with thermal destruction of the skin using 
radio waves and also in heating the remaining 
tissues with the effect of contracting the existing 
collagen fibres and stimulating the production of 
new ones. 

The indications for this study were mature and 
immature stretch marks. The contraindications were 

represented by: skin cracks, injury or infection, the 

presence of metal implants on the treated area, the 

presence of heart pace-maker or implanted electric 
defibrillator, the oral concurrent therapy with 

retinoids, the presence of autoimmune diseases, 

haematological, neurological or other serious 
illnesses, recent exposure to sun / solarium during 

the last month and skin tumours in the area to be 

treated. Relative contraindications consisted of: 

pregnancy or lactation, permanent tattoo in the 
treated area. 

The device has 6 levels of power as required. 
The hand part has a 15 mm × 10 mm applicator 
with 14 columns × 8 rows. Each pulse is divided 
into 14 sub-pulses ('clicks'). The matrix is of  
300 microns consisting of 112 points. 

A month before the treatment the patients 
should not expose to the sun or solarium. With  
10 days before the procedure the administration of 
anticoagulants, vitamin E, gingko biloba, ginseng, 
omega 3 should be interrupted. 

The working technique was the following: the 
skin is cleaned and a numbing cream is then applied 
for 30–45 minutes. Then the numbing cream is 
cleaned and the operating parameters are set. The 
radiofrequency spots are applied both on stretch 
marks and on the healthy tissue between the stretch 
marks that helps to rebuild collagen. Spots do not 
overlap.   

After the procedure a moisturizing cream with a 
50% protection factor shall be applied. Cold 
compresses are recommended in case of discomfort.  
If there are small scabs, they have to drop 
themselves, otherwise one can disrupt the normal 
skin regeneration with the risk of producing scars. 

To achieve the optimum effect 3–4 sessions 
have been recommended at every 4–5 weeks. 

After the procedure the following are 
contraindicated for at least one month: sauna, 
Jacuzzi, sun exposure, chemical peeling, the use of 
creams with alpha hydroxy acids (AHA), topical 
retinoids (Retin A, Isotrexin, Mask gel) or benzoyl 
peroxide (Brevoxyl). 

RESULTS AND DISCUSSIONS  

The study was performed between 1.01.2016–
31.12.2016 in Arestetic Clinic in Galaţi, on a 
sample of 16 female patients (Fizpatrick 2–4). The 
average age was of 31,18 years. 

The number of sessions and the intensity used 
are detailed in Table 1. 

  
Table 1 

The distribution of cases 

Patient Area of stretch marks Working intensity No of sessions Age Fizpatrick 
1 Abdomen  5 4 31 II 

2 Abdomen 5 4 28 IV 

3 Abdomen 6 5 35 II 

4 Thighs+ calves 5 4 37 IV 

5 Buttocks 6 5 21 III 

6 Breasts  4 3 23 III 

7 Abdomen 6 4 32 II 

8 Abdomen 5 4 34 IV 

9 Thighs 6 3 29 III 

10 Abdomen + breasts 6 (4 on breasts) 3 24 III 

11 Buttocks 6 4 30 III 

12 Abdomen 5 4 36 II 

13 Abdomen 6 4 35 III 
14 Abdomen 5 4 29 III 

15 Thighs+ arms 4 3 43 IV 

16 Abdomen 5 4 34 III 



The use of Endymed 3DEEP fractional multipolar radiofrequency for stretch marks treatment 51 

 
 

 

 

Case 1. Endymed 2 sessions 5th power level. 
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Case 2. Endymed 3 sessions 6th level. 
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Case 3. 2 sessions 5th level. 
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Immediately after the procedure, on the treated 
area there appeared small pink swellings around the 
apertures where the micro-needles were located. At 
a power level above 3 there was noticed the 
swelling of the whole "square" worked. The 
swellings and erythema disappeared in 24–48 hours. 
1–3 days after the treatment there appeared small 
dark red dots or pinpoint sized crusts where 
radiofrequency currents have penetrated. Depending 
on the skin type, location, issue treated and energy 
used, these points have persisted 5–14. The swelling 
and redness after the procedure are normal reactions 
of the skin and appear on all types of fractional 
radiofrequency4. 

In the first 24–48 hours the patients reported a 
slight burning sensation. Possible side effects 
include: bruising, post inflammatory hyper- 
pigmentation (especially if the treated area is not 
protected against the sun), hypopigmentation if skin 
was tanned, such complications being also cited in 
the literature in the field5. 

Results assessment was performed through the 
quantification of three parameters: colour, width 
and depth of stretch marks. The colour and depth 
were subjectively estimated based on comparative 
photos and direct observation, also taking into 
account the degree of satisfaction of the patients; 
colour turned from white-pearly to pinkish, similar 
to normal skin colour and the depth was reduced 
almost completely the stretch marks becoming flat, 
on the same level with the normal skin. The width 
of stretch marks was estimated by measuring the 
width of the stretch mark before the treatment and 
after the last Endymed fractional radiofrequency 
session. We chose the highest and lowest stretch 
marks of a certain surface and they were measured. 
The results showed the reduction in the width of 
stretch marks with 12 to 19% after the first session 
and with 23–47% after 4 sessions conducted every 
month. In case of immature stretch marks, they 
disappeared after 4 radiofrequency sessions at 69% 
of the patients treated. 

The patients’ level of satisfaction was very good, 
almost all patients have seen major improvements 
related to the appearance of stretch marks. 

In terms of complications, in one case there have 
been noticed dot shaped burnings on the abdomen 
and internal thighs area for which we recommended 
antibiotic creams and healing creams (Stratamark 
and Nidoflor). 

In recent years with the increasing number of 
breast implants there has been reported an increased 
incidence of stretch marks on the breasts after 

implants6. There have been also reported cases of 
side stretch marks after the installation of skin 
expanders7. Obesity is also increasingly 
incriminated as a factor favouring the occurrence of 
stretch marks8 the determining mechanism being the 
same as for pregnancy, the distension of the skin 
above the extensibility limit of collagen fibres and 
elastine. Stretch marks have been also associated 
with Koebner syndrome in association with 
vitiligo9, their treatment in such cases reaching low 
results or results impossible to be achieved, because 
of contraindications relating to laser and fractional 
radiofrequency. Factors favouring the appearance of 
stretch marks include endocrine imbalances, diet 
deficient in vitamins and minerals etc.10. 

Radiofrequency has been used for years for 
treating stretch marks. Initially monopolar 
radiofrequency11 was used and later with the 
development of new radiofrequency techniques, 
bipolar radiofrequency12 was used. Recently there 
has been developed a new method for treating 
mature stretch marks called nano-fractional radio 
frequency, which works by stimulating the facial 
remodelling and re-epithelisation of the epidermis13. 
According to the mentioned study 3 sessions were 
conducted at 4 weeks, so a protocol similar to that 
of the Endymed fractional radio frequency. 

Various methods have been tried over time for 
the treatment of stretch marks. Combined 
treatments have been performed with the radio 
frequency and PRP, for the platelet plasma rich in 
growing factors to potentiate the recovery of the 
collagen damaged by radio frequency, superior 
results being noticed in comparison with the single 
treatment with radio frequency14, 15. Another 
combination of treatments tested has been the one 
between fractional radiofrequency and micro- 
dermabrasion, in this case microdermabrasion serving 
to further stimulate the process of neocolagenesis  on 
the surface16. In this sense there have been produced 
even comparative studies of effectiveness between 
PRP and microdermabrasion17 and between micro- 
dermabrasion and local topical treatments18. 

But the most common treatments, either singly 
or in combination, remain fractional radiofrequency 
and fractional laser. Very good results have been 
obtained by combining fractional radiofrequency 
with CO2 laser19, 20, in particular on mature stretch 
marks. However, there have also been tried other 
laser wavelengths, such as 1410 nm or 1565 nm21, 22, 

23, 24. Very good results have been reported for 
Erbium laser25 or other fractional lasers. The 
wavelength of Nd-Yag 1054 Nm has been used to 
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treat stretch marks, at powers of 75–100 J/cm2 with 
spot of 5 mm and 15 ms duration, with even 
comparative studies between Nd-Yag and the light 
intensely pulsed to different wavelengths, but the 
results are inferior to CO2 laser or fractional laser26, 

27. Recently, there have been attempts to treat 
stretch marks with intensely pulsed light with 
different wavelengths respectively of 590 and 650 
nm but the results are worse than in case of 
fractional laser28, 29. 

Various local topical have been used as 
adjuvants for both prevention and treatment, which 
may increase the effect of radio frequency30. 
Fractional radio frequency may be combined with 
chemical peeling, Microneedeling (Dermapen), 
mesotherapy or carboxytherapy26, 31, 32. 

The treatment with Endymed may be associated 
with other cosmetic procedures as follows: 

 After 7 days, injection of botulinum toxin 
(Botox) 

 After 3 weeks, the injection of hyaluronic 
acid 

 2–3 weeks after  the procedure of non-
ablative laser or IPL 

 After 4–6, chemical peeling 

 After 10–12, ablative laser 
 6 months after interruption of the treatment, 

with oral retinoid. 

CONCLUSIONS 

The recovery time is short and the risk of 

burning is low. The results obtained with Endymed 

3DEEP are very good with the significant blurring 
of mature stretch marks and the almost complete 

disappearance of immature stretch marks. Due to 

the uniform distribution of energy it does not 
require overlapping spots. It works on any surface 

even on the most curved. Due to its matrix on  

112 points, it shows a good epidermal effect. The 

discomfort is minimal. 
The colour of stretch marks turned from white-

pearly to pinkish, similar to normal skin colour and 

the depth was reduced almost completely the stretch 
marks becoming flat, on the same level with the 

normal skin. The reduction in width of stretch 

marks was with 12 to 19% after the first session and 
with 23–47% after 4 sessions conducted every 

month. In case of immature stretch marks, they 

disappeared after 4 radiofrequency sessions at 69% 

of the patients treated. 
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Treatment of Acne Scars on Darker Skin Types Using
a Noninsulated Smooth Motion, Electronically Controlled
Radiofrequency Microneedles Treatment System
David Pudukadan, MBBS, MD

BACKGROUND Noninvasive technologies for treating acne scars use radiofrequency (RF)-emitting micro-
needles for both mechanical disruption of fibrotic strands and heat-mediated collagen remodeling.

OBJECTIVE Efficacy and safety evaluation of electronically controlled noninsulated RF microneedling system
on acne scars in patients with dark skin.

METHODS Nineteen patients, 24 to 51 years old, skin types III to V, with acne scars were enrolled in the study.
Each patient had 3 treatment sessions at monthly intervals using a multisource RF treatment platform with
a microneedle RF applicator. Efficacy was evaluated by the Goodman and Barron’s Global Qualitative Acne
Scarring System.

RESULTS No bleeding points occurred during treatments. Post-treatment erythema was observed
immediately after the treatment and lasted up to 10 hours after the treatment. Improvement of at least 1
acne scar grade was noted in 11 of 19 patients (57.9%) after 1 month and in 9 of 9 patients (100%) after 3
months.

CONCLUSION The tested noninsulated electronically controlled RF microneedles were found to be safe and
efficient in the treatment of atrophic acne scars in skin types III to V with minimal pain or downtime.

The author has indicated no significant interest with commercial supporters.

Acne is a common disease affecting a significant
proportion of the population, mostly teenagers

and young adults aged 11 to 30 years.1–3 The severity
of the acne scars depends on the severity and type of
active acne in the individual patient and the personal
skin healing ability. Scars originate at the site of tissue
injury inducing loss or excess of collagen, and skin
retracting resulting in atrophic of hypertrophic
scarring.4,5 Acne scars have multiple morphologies,
and often require different technical approaches to
achieve optimal cosmetic outcomes, especially in
subjects with dark skin. Atrophic acne scars are
subclassified into ice pick (60%–70% of total scars),
boxcar (20%–30%), and rolling scars (15%–20%).
The 3 different types of atrophic scars can be observed
in the same patient.1 Goodman and Baron6 proposed

a qualitative scarring grading system. According to
this classification, 4 different grades can be used to
identify an acne scar (Table 1).

There are several common modalities of treatment for
postinflammatory atrophic acne scars such as chem-
ical peels, dermabrasion, microdermabrasion, laser
treatments, dermal grafting, punch techniques, nee-
dling, and combinations of the above. However, some
of these techniques might be riskier in darker skin
types due to postinflammatory hyper- and hypo-
pigmentation and scarring.

Mechanical skin needling is a technique for acne
scars treatments, where a roller or matrix of sharp
needles is used to puncture the affected area. The
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dermis penetration depth usually varies from 0.5
to 2.0 mm for facial treatments,7 and on penetra-
tion, pinpoint bleeding may appear. Micro bruises
because of microneedle puncturing initiate a cas-
cade effect that results in collagen production.
This method is considered to be safe for all skin
types.8,9

Another technique for treating acne scars involves
using radiofrequency (RF)-emitting microneedles.
This method uses RF energy emitted through nee-
dles, creating 2 main effects on the skin: (1)
mechanical disruption of the dermal fibrotic strands
responsible for downward skin retraction of atro-
phic scars and (2) delivery of RF energy into the
dermis triggering collagen remodeling to replace
fibrotic scars tissue with new healthier pliable col-
lagen fibers.

The first generation of RFmicroneedle systems used
insulation covering most of the needle length leav-
ing a small part of the tip noninsulated. With insu-
lated needles, multiple passes with different depth
are required to cover several layers of the tissue.
Moreover, when using long needles depth (>2.0
mm), there is no coagulation at the upper layers of
the skin, thus many bleeding points may appear on
the surface of the skin, causing microbruises similar

to non-RF microneedle treatments. In contrary, the
newer noninsulated microneedle-based systems use
proprietary electronics taking advantage of the
natural skin impedance difference between the
epidermis and the dermis. In addition to full pro-
tection of the epidermis, these electronically con-
trolled noninsulated needles allow a 7 to 10 times
larger tissue volume to be treated in each pass.
Allowing the RF to flow through all dermal layers at
once, electronically protecting the epidermis,
results in faster treatment of upper and lower
dermis without any damage to the epidermis.
Another significant advantage of the
electronically controlled noninsulated needles is
their ability to coagulate throughout the
whole needle, eliminating microbleeding during the
treatment that is associated with noninsulated
needles.10

The microneedle applicator used in this study uses
a sterile treatment tip with a matrix of 5 by 5 non-
insulated gold-plated microneedle electrodes (max
diameter of 300 mm at their base gradually tapered
to an extra sharp edge). The applicator uses a step
motor, which smoothly inserts the microneedles
into the skin up to a depth of 3.5 mm (increments of
0.1 mm). Two additional treatment parameters that
can be controlled by the physician are power

TABLE 1. Qualitative Scarring Grading System

Grades of Postacne

Scarring

Level of

Disease Clinical Features

1 Macular These scars can be erythematous, hyper- or hypopigmented flat

marks. They do not represent a problem of contour like other scar

grades but of color

2 Mild Mild atrophy or hypertrophy scars that may not be obvious at social

distances of 50 cm or greater and may be covered adequately by

makeup or the normal shadow of shaved beard hair in men or

normal body hair if extra facial

3 Moderate Moderate atrophic or hypertrophic scarring that is obvious at social

distances of 50 cm or greater and is not covered easily by makeup or

the normal shadow of shaved beard hair in men or body hair if extra

facial, but is still able to be flattened by manual stretching of the skin

(if atrophic)

4 Severe Severe atrophic or hypertrophic scarring that is evident at social

distances greater than 50 cm and is not covered easily by makeup or

the normal shadow of shaved beard hair in men or body hair if extra

facial and is not able to be flattened by manual stretching of the skin

Adapted from Goodman and Baron.6 Permission to reprint courtesy of Dermatologic Surgery.
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(0–25W) and pulse duration (50–200 milliseconds,
at increments of 30 milliseconds).11

The aim of the present study was to evaluate
the efficacy and safety of RF microneedling on
dark skin, photo types III to V for treatment of acne
scars.

Materials and Methods

Healthy patients (n = 19, 14 men and 5 women, aged
24–51years, average 34.1666.44 years, skin type III–
V)with acne scarswere enrolled in the study. Inclusion
criteria were the presence of depressed acne scars,
patients older than 18 years, and the ability to com-
prehend and provide informed consent. Exclusion
criteria were history of keloids, pregnancy or breast-
feeding, clotting disorders, heart disorders, and refusal
of post-treatment assessment. All patients paid for
their treatments.

Each patient had 3 sessions at monthly intervals using
amultisourceRFplatform (EndyMedPRO; EndyMed
Medical Ltd, Caesarea, Israel). The applicator used for

the treatment is microneedles skin remodeling hand-
piece (Intensif; EndyMed Medical). An additional 2
follow-up visits were conducted at 1 and 3 months
after 3 sessions.

As a preparation to each session, the face was
cleaned and disinfected, photos were taken, and
a thick layer of topical anesthesia (EMLA, 5%
lidocaine) was applied for 40 minutes. Topical
anesthesia was removed and treatment was per-
formed. Treatment parameters on cheeks were as
follows: power, 15 to 25 W (average 20.196 2.22);
pulse duration, 110 to 140 milliseconds; and needle
depth, 2.0 to 3.0 mm (average, 2.47 6 0.20). Post-
treatment topical hyaluronic acid gel was applied on
the treated area for all patients.

Efficacy, using aesthetic improvement was evalu-
ated by Goodman and Barron’s Global qualitative
Acne Scarring System,6 and adverse events were
assessed at physical examination before each ses-
sion and during follow-up visits, 1 and 3 months
after completing 3 sessions. The physician
recorded any incidences of burns, erythema, edema

TABLE 2. Patients’ Data

No. Gender Age Skin Type

Qualitative Scarring Grading

Baseline Follow-up

1 Male 33 V 4 3

2 Male 48 V 2 1

3 Male 51 III 3 2

4 Male 33 V 3 2

5 Female 31 V 4 3

6 Female 33 V 3 2

7 Male 34 V 4 3

8 Female 33 III 2 2

9 Male 36 V 4 3

10 Male 26 III 4 3

11 Male 36 V 4 3

12 Female 36 V 3 3

13 Male 33 V 3 3

14 Female 38 V 2 2

15 Male 33 V 4 3

16 Male 32 V 4 3

17 Male 24 V 3 3

18 Male 27 V 4 3

19 Male 32 V 4 3
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post-treatment, and pain was assessed according to
the patients’ feedback.

Results

All 19 patients completed a series of 3 treatment ses-
sions using a nonablative, coagulative microneedling
skin remodeling applicator. Patient skin types were III
to V (Table 2). Treatment parameters were chosen by
the physician according to the patient’s skin condition.

No bleeding points occurred during treatments. Post-
treatment erythema was observed immediately after
the treatment and lasted up to 10 hours after the
treatment. Sixty percent of the patients had no to mild
erythema and 65.3% had no to mild edema.
Approximately 29.5% of patients had moderate

erythema after treatment and only 2 of 19 patients
(10.5%) had significant erythema. In 1 patient, the
treated area was edematous after his last session. The
significant edema and erythema in this patient was
probably due to high parameters used (20–21 W and
140 milliseconds) and individual skin sensitivity.

Dyschromia improvement was also observed in 9
patients (47.4%). Postinflammatory hyperpigmenta-
tion (PIH) was observed in 1 of 19 patients (5.3%).
PIH resolved spontaneously after 4 weeks. Micro-
crusting appeared on the patients’ face for 2 to 3 days
post-treatment. No infections or other complications
were reported. Before treatment, 52.6% of subjects’
scars were graded as severe (Grade 4), 31.6%
moderate (Grade 3), and 15.8% mild (Grade 2).
Improvement of at least 1 acne scar gradewas noted in

Figure 1. The 26-year-old man treated with 3 sessions of Intensif microneedling (pulse duration, 140 milliseconds; power,

19 to 20 W; and needle depth, 2.5 mm). Acne scar grading was decreased fromGrade 4 to 3. (A) Before the treatment and (B)

1-month follow-up after 3 sessions.

Figure 2. The 36-year-old woman treated with 3 sessions of Intensif microneedling (pulse duration, 140 milliseconds;

power, 18 to 21 W; and needle depth, 2.5 mm). Acne scar grading was decreased from Grade 3 to 2. (A) Before the treatment

and (B) 1-month follow-up after 3 sessions.
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11 of 19 patients (57.9%) after 1 month and in 9 of 9
patients (100%) who were examined after 3 months
(Table 2; Figures 1 and 2).

Discussion

RFmicroneedling should be considered as a first-line
option in acne scar treatment, especially on darker
skin types. Skin needling combined with RF triggers
the cascade of growth factors release which stim-
ulates the wound healing response in the skin. The
process triggers a collagen-remodeling phase
where new collagen is produced. This phase con-
tinues for 3 to 6 months after the last treatment
session.

The risk of pigmentary disorders as a complication
of treatment for acne scarring is directly related to
the patient’s skin type.12 A recent study using
insulated microneedle RF system reported PIH in 2
of 20 patients (10%) and aggravating of active acne
in 1 patient (5%).13 This current study shows that
RF microneedling using noninsulated needles
has minimal impact on epidermal melanocytes and
potentially lower risk of PIH, even in individuals
with darker skin. Interestingly, this study found
improvement in skin dyschromia in 47.4% of our
patients.

Lee and colleagues14 showed 50% or more
improvement in 55.6% of all patients for inflam-
matory acne vulgaris and its related dermatologic
conditions, such as acne scars and enlarged facial
pores. This study performed on dark skin types
(III–V) showed an improvement of 50% or more in
78% of all patients. Interestingly, dyschromia was
also improved in 47.4% of the patients. We can
hypothesize that this effect was due to destruction of
“dropped” dermal melanosomes and enhanced
dermal remodeling post-treatment. Cho and col-
leagues15 used fractional microneedle RF device
with 49 electrodes and found improvement in 73%
of patients after 2 treatment sessions. Naouri and
colleagues16 used noninsulated microneedle RF
handpiece on 20 patients and found an average
improvement of 6.25 (scale of 1–10). Chandrashekar
and colleagues17 treated 31patients, skinTypes III toV,

with a system with noninsulated RF microneedles.
Their data showed improvement in all patients, good
or very good in 12%, moderate in 58%, and minimal
in 29%.

Subject satisfaction in patients treated in our study
was very high. This can be explained by minimal
treatment discomfort, low downtime, and the visible
post-treatment and long-term results of this specific
treatment modality.

RF microneedling requires multiple treatments, and
the treatments require time before results are seen due
to a long process of collagen remodeling, which starts
2 to 6 weeks post-treatment. The platform used in this
studymay also enable the physician to combine several
modalities such as noninvasive skin tightening for
collagen remodeling and fractional skin resurfacing.
Improved appearance of acne scars as a result of using
a combination of energy-based modalities should be
studied in the future.

Conclusion

The data received in this study demonstrate that 3
sessions of noninsulated, smooth motion, micro-
needling RF system tested can significantly improve
acne scars in darker skin types III to V, with minimal
downtime and low risk for postinflammatory
hyperpigmentation.
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Lasers in Surgery and Medicine

Long-Term Three-Dimensional Volumetric Assessment of
Skin Tightening Using a Sharply Tapered Non-Insulated
Microneedle Radiofrequency Applicator With Novel
Fractionated Pulse Mode in Asians

Yohei Tanaka, MD, PhD
�

Clinica Tanaka Plastic, Reconstructive Surgery and Anti-aging Center, Matsumoto, Nagano, Japan 390-0874

Background andObjective:Non-insulatedmicroneedle
radiofrequency (NIMNRF) is a novel method that allows
non-thermal penetration of the epidermis followed by
radiofrequency (RF) coagulation at selected depths of the
dermis that are surrounded by a zone of non-coagulative
volumetric heating. The objective of this study was to
investigate subjectively and objectively the efficacy of a
single fractional NIMNRF treatment.
Study Design/Materials and Methods: Twenty Japa-
nese patients underwent full face skin tightening using a
sharply tapered NIMNRF applicator with a novel
fractionated pulse mode. The system platform (1MHZ)
incorporated six independent phase controlled RF gen-
erators coupled to RF microneedles that induced skin
remodeling via controlled dermal coagulation. Patients
received from 500 to 1000 pulses that were 80–110
milliseconds in duration at a power of 10–14W, and a 1.5–
2.5mm penetration depth. Topical anesthetic cream was
applied before the treatment. Monthly three-dimensional
(3-D) volumetric assessments were performed for
6 months after treatment. Patients rated their satisfac-
tion using a 5-point scale.
Results: During the study patients showed significant
skin tightening on the lower two-thirds of the face.
Objective assessments with superimposed 3-D color
images showed significant median volumetric reduction
of 12.1ml at 6 months post-treatment. Ninety percent of
the patients were either “satisfied” or “very satisfied”
with the treatment results. The treatments were well
tolerated with minimal discomfort. Complications includ-
ed a slight burning sensation and mild erythema that
were minor and transitory; both resolved within 5 hours.
Side effects such as post-inflammatory hyperpigmenta-
tion, epidermal burns, and scar formation were not
observed.
Conclusion: The advantages of this NIMNRF treatment
for skin tightening are its long-lasting high efficacy as
shown through 3-D volumetric assessments. Moreover,
NIMNRF produced minimal complications and downtime
as well as few side effects. This non-invasive novel
fractional NIMNRF approach provides safe and effective
treatment of skin tightening in Asian patients. Lasers
Surg. Med. � 2015 Wiley Periodicals, Inc.

Key words: facial contours; non-insulated needles; non-
invasive fractional radiofrequency; rejuvenation; skin
laxity; skin remodeling; volumetric measurement

INTRODUCTION

Regardless of age and skin type, skin tightening is a
common procedure requested by Asian patients seeking
cosmetic procedures to improve facial contours and skin
laxity. The aging process of Caucasians differs from
Asians, who tend to experience mid-face aging effects
such as malar fat pad sagging. Therefore, skin tightening
is an important aspect of managing skin aging in patients
of color.

Demand for non-invasive treatments to tighten skin has
grown dramatically over the past few decades as new
aesthetic technologies have been introduced. A major
cause of wrinkles and laxity is a reduction in the quantity
and quality of collagen in the dermis and hypodermis [1].
We previously reported that near-infrared or radiofre-
quency (RF) treatments stimulate collagen and elastin
production while safely and effectively promoting long-
lasting skin tightening results that lessen wrinkles and
laxity [2–11].

Although invasive or ablative procedures such as face-lifts
and laser resurfacing are effective for skin tightening, they
are accompanied by downtime and potential adverse effects.
Traditional skin resurfacing with CO2 laser devices is highly
effective at producing tissue coagulation, but is associated
with prolonged recovery time, bleeding, oozing, and risk of
post-treatment hyper- or hypopigmentation [12,13]. In
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addition, these lasers can be very problematic for treating
darker skin types or sensitive Asian skin.

RF has been shown to overcome some disadvantages of
optical light-based treatment by offering enhanced tissue
penetration that is independent of skin color and beneficial
skin tightening effects. RF devices are thought to heat the
dermis and subcutaneous tissues [14] to induce both
collagen remodeling and skin tightening. Over the last
decade, RF devices have been proven to be safe and
effective for both non-ablative skin tightening and
fractional RF skin resurfacing [1,15,16].

In fractional laser or RF skin resurfacing treatments,
thermally ablated or coagulated microscopic zones of the
epidermis and dermis are spaced in a grid over the skin
surface with the non-ablated zones in the uninjured
surrounding tissue serving as a reservoir of cells that
accelerate and promote rapid healing [17].

The first generation of microneedle RF delivery technol-
ogy used insulated needles for skin rejuvenation and
treating acne scars. With RF microneedles, the energy
flows only through the tip of the needle, resulting in a
small, coagulated sphere-like shape in the dermis.
However, these devices can have several disadvantages,
including: (i) micro-bleeding during treatment; (ii) the need
for several passes at different depths to affect the entire
the dermis [1,14,18]; and (iii) ineffective skin tightening.

In this study, a very sharply tapered non-insulated
microneedle radiofrequency (NIMNRF) applicator with
novel fractionated pulse mode was used. This device
achieves cylindrical micro zones of coagulation in the
papillary and reticular dermis withminimal damage to the
epidermis. The needles are inserted into the skin by a
specially designed smooth motion motor that is electroni-
cally controlled to minimize patient discomfort. Further-
more, RF emission delivered over thewhole dermal portion
of the needle allows effective coagulation resulting in
minimal or no bleeding, together with bulk volumetric
heating.

One major issue in clinical studies of skin tightening
is the lack of an accepted standard for accurately assessing
the degree of skin tightening [19]. Conventional evalua-
tions using 2-dimensional (2-D) photographs have been
widely used, but do not provide an accurate objective
assessment. Through experience I have found that
3-dimensional (3-D) assessments are simple and very
useful to obtain an objective volumetric evaluation. In
both our present and prior studies, a superimposed 3-D
color schematic representation was used to evaluate and
present the effectiveness of the results objectively as well
as show patient results that cannot be demonstrated with
standard, 2-D photographs [7,9–11].

Although tightening effects induced by various devices
have been described in many previous studies, continual
volumetric evaluation has not been assessed in detail.
I hypothesized that a single fractional NIMNRF treatment
safely and effectively provides long-lasting skin tightening
effects. To test this hypothesis, I evaluated the efficacy of
the fractional NIMNRF treatment using objective 3-D
volumetric measurements.

MATERIALS AND METHODS

Japanese Patients

Twenty Japanese patients (19 females and 1 male) aged
31–80 years (mean age, 45.5�12.5 years) with Fitzpatrick
skin type III–V were enrolled in this study. All of the
patients had visited the Clinica Tanaka Anti-Aging Center
to achieve full facial skin tightening. None of the patients
had a history of any type of skin disease or cosmetic
procedure that affected the treatment areas. Topical
anesthetic cream was applied to the patient’s skin for 60
minutes before the treatment. The post-treatment skin
care regimen consisted of a gentle cleanser and sunblock.
Patients did not use any specific skin care product, and had
no specific diet. Patients who exhibited weight loss during
the study period were excluded from the volumetric
measurement analyses because changes in diet and/or
exercise may affect volumetric changes. After reading the
experimental protocol and being advised of the treatment
risks, all patients gave written informed consent for
participation in the study.

NIMNRF Treatment

The very sharply tapered NIMNRF applicator operating
with a novel fractionated pulse mode used in this study
(IntensifHandpiece,EndyMedMedical,Caesarea, Israel) isa
novel FDA-cleared handpiece that uses a sterile treatment
tip with 25 non-insulated gold platedmicroneedle electrodes

Fig. 1. Sterilized treatment tip with 25 tapered, very sharp, gold
plated microneedles (300 micron diameter at the base that
gradually tapers to an especially sharp edge) used in this study.
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(max diameter of 300 micron at the base that gradually
tapers to a very sharp edge) (Fig. 1). The system platform
(1MHZ) incorporates six independent phase controlled RF
generators that allow the RF microneedles to induce skin
remodeling through controlled dermal coagulation. The
needle penetration depth was up to 3.5mm in digitally
controlled increments of 0.1mm. The power was adjustable
from 0 to 25W with increments of 1W. The pulse duration
could be changed in 30ms increments (maximal pulse
duration was 200ms) [14].
The cheek area was treated with a pulse duration of

110ms, 14W, and 2.5mm penetration depth. Skin on
the neck was treated with a pulse duration of 80ms, 12W,
and 1.5mm penetration depth. Other areas such as the
forehead and nasal, peri-orbital, peri-oral, andmandibular
areas were treated with a pulse duration of 80ms, 10W,
and 1.5mm penetration depth. The patients received
between 500 and 1,000 pulses.
Especially sharp and tapered gold plated needles and a

unique step motor enabled the needles to smoothly
penetrate the skin and thereby reduce discomfort. The
difference in electrical impedance between the epidermis
(high impedance) and the dermis (low impedance) further
increases selectivity- enhancing RF flow through the
dermis. One pulse takes approximately 10 seconds and
the RF emission delivered over the whole dermal portion of
the needle allows effective coagulation that result in
minimal or no bleeding, combined with deep dermal
heating (Fig. 2).
The treatment was performed without oral, intravenous

anesthesia and contact cooling. All patients were treated
by the same physician.

Objective Assessments

Digital photographs and 3-D imaging were used as
objective assessments and acquired with a Canfield
Scientific Vectra Handy camera and software (Canfield
Scientific Inc., Fairfield, NJ). This system is designed to
accurately capture the surface shape and also 2-D color
information of the human body. The capture sequence of

the Vectra camera was set to less than 3ms in order to
capture the shape accurately even if the subject was not
perfectly still.

A superimposed 3-D color schematic representation
indicates the volumetric changes in the face between
pre-treatment and at every month after treatment (up to
6 months after the treatment), and shows the varying
degrees of tightening in colors that range from yellow to
red. Green areas indicated no changes to the face. The
volumetric changes were measured in milliliters based on
pre- and post-treatment images of the treated areas.

Care was taken to ensure a similar neutral, non-smiling
expression in both pre- and post-treatment photographs.

Subjective Assessments

Patients completed questionnaires at 6 months after the
treatment and were asked to rate their satisfaction with
the results and tolerability of the treatments based on a
5-point scale from 0 to 4 (0¼worse; 1¼ little satisfaction or
not satisfied; 2¼ fairly satisfied; 3¼ satisfied; and 4¼ very
satisfied).

Statistical Analysis

The median change in volume was examined for
statistical significance using the Wilcoxon signed rank
test. A P< 0.05 was set as a cutoff for statistical
significance. The median change and its variability were
also illustrated in a box plot graph.

RESULTS

Objective assessments evaluated with a superimposed
3-D color schematic representation showed long-lasting
and significant volumetric reduction after the treatment in
all patients. Representative 2-D color, gray scale, super-
imposed 3-D color images and volumetric reductions are
shown in Figures 3–5. Significant tightening effects on the
lower two-thirds of the face, as well as the cheeks, nasal
and peri-oral areas that were induced by one fractional
NIMNRF treatment lasted for 6 months without a severe

Fig. 2. Thermography during a laboratory model simulation taken by a thermal camera (FLIR
SC640, FLIR,Boston,MA) using a laboratory skinmodelwith an impedance that is similar to that of
the human dermis. The penetration depth is 2.5mm. The temperatures shown in this figure are
relatively low because this is a laboratory model simulation wherein low power RF was used to
obtain qualitative imaging. In vivo temperatures would be higher than those of a laboratory model
simulation, as demonstrated by histology and coagulative effects on capillaries.
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edematous stage. The effects could be somewhat unstable
for 2 or 3months after the treatment, and were stable from
4 months after the treatment.

Objective assessments of superimposed 3-D color images
showed statistically significant median volumetric reduc-
tion of 12.1ml at 6 months posttreatment (Fig. 6).

Six months after the treatment, ninety percent of the
patients were either “satisfied” or “very satisfied” with
the treatment results as based on a 5-point scale of 0–4
(average score: 3.53� 0.84). Similarly, the 80% of the
patients reported being either “satisfied” or “very satis-
fied” with the tolerability of the treatment (average score:
3.32� 0.95, Fig. 6). Furthermore, there was a very good
correlation between the amount of volumetric reduction
and patient satisfaction. Overall, treatments were well

tolerated and patients experienced minimal discomfort.
Most patients did not report feeling severe pain during
the treatment, even though it was performed without
oral or intravenous anesthesia and contact cooling.
Complications were minor and transitory, with effects
such as a slight burning sensation or mild erythema
resolving within 5 hours. Side effects such as post-
inflammatory hyperpigmentation (PIH), epidermal
burns, and scar formation were not observed throughout
the study.

DISCUSSION

To the best of our knowledge, this is the first work that
used the 3-D objectives to examine long-term skin
tightening effects of microneedle RF on Asian patients.

Fig. 3. A: A 31-year-old Japanese female. Images from left to right show the appearance before
treatment to 6 months post-treatment. Panels from top to bottom show 2-D color, gray scale, and
superimposed 3-D color images. The varying degrees of tightening that were achieved are shown in
colors ranging from yellow to red. Green areas indicate areas that remained unchanged. Significant
improvements in skin laxity were observed in the gray scale image and 3-D color schematic
representation of the treated side. B: Volumetric reduction (ml) at each follow up point relative to
the pretreatment volume.
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The present study demonstrated that one fractional
NIMNRF treatment is a safe and effective method to
provide patients with long-lasting skin tightening as
evidenced by significant volumetric reduction. Significant
tightening effects in cheek, nasal and peri-oral areas
induced by one fractional NIMNRF treatment could be
seen in superimposed 3-D color schematic representations
that were compiled every month after the treatment, and,
with the exception of the forehead area, the tightening
effects lasted up to 6 months. Although conventional
evaluations using 2-D color and grays cale photographs
could not show significant tightening effects, most patients
reported a subjective tightening.
3-D volumetric assessment also showed that the effects

could be somewhat unstable for 2 or 3 months after the
treatment, but were clear and stable after the fourth
month. These phenomena may be explained by the

transient edematous, inflammation phase that occurs in
the first 3 months before the initiation of a proliferative
and maturation phase that results in the stable tightening
effects seen during months 4–6.

The results appeared to be significant even though only
one treatment was performed. This significant efficacy can
be explained by three specific features of the tested device
(Fig. 7). First, this procedure produced deeper skin
penetration of the microneedles (up to 3.5mm) relative
to fractional lasers that usually have a penetration of no
more than 0.7mm. Electronically controlled penetration
allows more exact monitoring of the penetration depth,
which can be customized for different treatment areas.
Second, the tested gold plated non-insulated needles have
a smooth insertion that presents a significant advantage
over first generation insulated and stainless steel needles.
The clinical efficacy of insulated needles is limited by the

Fig. 4. A: A 40-year-old Japanese male. Images from left to right show the appearance before
treatment to 6 months post-treatment. Panels from top to bottom show 2-D color, gray scale, and
superimposed 3-D color images. Significant improvements in skin laxity were observed in the gray
scale image and 3-D color schematic representation of the treated side. B: Volumetric reduction
(mL) at each follow up point relative to the pretreatment volume.
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small volume of heat produced by the emission of RF only
at the small non-insulated area near the tip and significant
micro-bleeding induced by the treatment. In contrast, the
non-insulated gold plated needles used here emit RF
throughout the whole length, thus allowing heating of
three times the volume [20]. After the needle is inserted to
its maximal depth, due to the lower impedance in the
dermis relative to the epidermis the RF will flow through
the dermis with no epidermal coagulation and thus there is
no need for insulation.

Third, smooth insertion of the needle by an electronically
controlled motor that was used in the system tested here
resulted in minimal patient pain and downtime while also
minimizing trauma to the epidermis and bleeding. Other
technologies that use fixed needles that are inserted by
hand or by a spring mechanism are frequently more
damaging to the epidermis andmay increase the incidence
of post-treatment hyperpigmentation [20].

Most of the patients in this study reported no severe pain
during the treatment, even though it was performed
without oral or intravenous anesthesia and contact cool-
ing. This reduction in reported pain seen for the fractional
NIMNRF treatment may be related to the sharpness of the
needles and the unique motorized needle insertion.
Post-treatment complications included a burning sensa-

tion and mild erythema, but these were minor and lasted
less than 5 hours. Furthermore, PIH, epidermal burns and
scar formation were not observed.
The current study shows the long-term skin tightening

effect of a single treatment session using a novel micro-
needle RF system for Asian patients. Non-thermal
penetration of the epidermis with a very tapered micro-
needle that is inserted with a smooth motion is less
traumatic to the epidermis and epidermal dermal junction,
and in turn decreases the likelihood of extended post-
treatment erythema and PIH as compared to ablative and

Fig. 5. A: A 46-year-old Japanese female. Images from left to right show the appearance before
treatment to 6 months post-treatment. Panels from top to bottom show 2-D color, gray scale, and
superimposed 3-D color images. Significant improvements in skin laxity were observed in the gray
scale image and 3-D color schematic representation of the treated side.B: Volumetric reduction (ml)
at each follow up point relative to the pretreatment volume.
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non-ablative lasers or other manual or fixed microneedle
RF systems. In addition, RF emission through the length
of the needle provides a shorter treatment time and a
coagulation effect that eliminate micro-bleeding and
improve the patient experience [20]. Digital control of
the needle penetration depth with automatic motorized
insertion improves the patient experience by reducing
discomfort and side effects [20].
Although a significant improvement in skin tightness

was observed after just one treatment at the tested power
output, further studies are needed to determine if a higher
power output or increased treatment frequency may be
even more effective in skin tightening.
It should be noted that this was a preliminary study

based on a fairly small number of patients. Moreover, we
cannot exclude the possibility that lifestyle habits, such as

food, alcohol and salt intake, as well as solar UV and NIR
exposure may affect the changes observed in this study.

In conclusion, the advantages of this fractional
NIMNRF skin tightening system are its long-lasting
high efficacy that is shown through 3-D volumetric
measurements. The fractional NIMNRF treatment al-
lows controlled heating to a pre-defined dermal depth
without epidermal coagulation. This fine control elimi-
nates most of the micro-crusting that can occur with
other RF-based treatments, reduces the risk of PIH
associated with epidermal injury, and allows the patient
to return to a normal routine within 5 hours. This study
showed high objective and subjective patient satisfaction
rates with minimal downtime or side effects. Thus,
fractional NIMNRF technology that uses an electronical-
ly controlled motor for the smooth insertion of non-
insulated gold plated needles is a safe and effective
treatment to produce skin tightening in patients of color.
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ABSTRACT 
Background and Objectives: Effective treatment for atrophic (depressed) and icepick acne scars requires treatment of 
both epidermis—for roughness, texture and hyperpigmentation, and the dermis—for collagen remodeling. All first gen-
eration radiofrequency systems allow nonablative RF treatment while a few others allow simple bipolar Fractional RF 
skin resurfacing. The FDA cleared multisource radiofrequency therapy system (EndyMed PRO, EndyMed Ltd., Cesarea, 
Israel) allows, for the first time, phase controlled multisource RF for both deep (up to 11 mm) non ablative RF and frac-
tional RF skin resurfacing on the same treatment device. Study Design/Materials and Methods: Ten subjects with 
atrophic acne scars were enrolled in the study. Patients were photographed using standardized methods. In each treat-
ment session, each patient received a full face 3DEEP non ablative skin tightening treatment followed by a Fractional 
skin resurfacing treatment. The treatment sessions were repeated once a month to a total of up to 4 treatments. Results: 
All subjects experienced mild-moderate edema and erythema as an immediate response to treatment. Edema resolved 
after up to three hours post treatment and erythema lasted up to 2 days. Micro ablative crusts were formed 1 - 2 days 
post treatments and lasted up to 5 days on facial areas. Patients' photographs—before each treatment session and 1 and 
3 months after the last session—were graded according to the accepted Cosmetic Improvement Scale. All patients ob-
tained significant skin improvement. Seventy percent of patients had 50% - 75% improvement one month after the third 
treatment session while the other thirty percent experienced a 25% - 50%. Discussion and Conclusions: The presented 
results describe for the first time a new treatment system (EndyMed PRO™) that allows both deep non ablative RF de-
livery and Fractional skin resurfacing on the same treatment platform. This work shows the synergy of combining these 
two applications for the improvement of acne scars, as well as for some secondary possible pigmentation and vascular 
improvement. 
 
Keywords: Fractional Radio Frequency; Skin Resurfacing; Acne Scars 

1. Introduction 
Effective treatment for atrophic depressed acne scars re- 
quires treatment of both epidermis—for epidermal rough- 
ness, texture and hyperpigmentation and dermis—for col- 
lagen remodeling [1-3]. Many treatment modalities can 
improve color and texture. Nevertheless, building new 
collagen is dependent on the amount and volume of heat 
delivered to the deep dermis. The improvement offered 
by fractional lasers or fractional bipolar RF systems is 
usually limited, due to the small volume of dermal heat 
produced by these devices. 

A new multisource RF, FDA cleared therapy system 
(EndyMed PRO, EndyMed Ltd., Cesarea, Israel) allows 
for the first time phase controlled multisource RF for 
both deep (up to 11 mm) non ablative RF together with  

multisource fractional RF skin resurfacing on the same 
treatment device. 

In the current study, we used a combined protocol that 
included two complementary treatments in one ses-
sion—a full face non ablative skin tightening, followed 
by Fractional Skin Resurfacing (FSR). Both treatments 
were performed using the EndyMed PRO multisource 
radiofrequency system. The EndyMed PRO RF System 
is an FDA cleared computerized system that employs up 
to six radio frequency generators at the same time, creat-
ing few simultaneous electric fields in the same phase, 
that force the energy to penetrate into the deep dermis, 
causing a non-ablative deep dermal heating effect that 
results in painless skin tightening. In another handpiece, 
the multisource RF is used to form micro ablative frac-
tional skin resurfacing with simultaneous volumetric  
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heating of the upper dermis (Figures 1 and 2). 
The non-ablative skin tightening application was ap-

plied first, creating a continuous deep volumetric dermal 
heating for stimulation of collagen remodeling, followed 
by the FSR (Fractional skin Resurfacing) application that 
reinforced the volumetric heating on the upper dermis 
and added micro-ablative resurfacing in up to 10% of the 
affected area. 

2. Methods 
Ten subjects with atrophic acne scars were enrolled in 
the study. Patients were photographed using standardized 
methods. In each treatment session, each patient received 
a full face 3DEEP non ablative skin tightening treatment 
followed, 45 minutes after, by a Fractional Skin Resur-
facing treatment. A topical anesthetic (EMLA) was ap-
plied after the non ablative treatment to prepare skin for 
the fractional treatment. The treatment sessions were 
repeated at a minimum interval of once a month for a 
total of up to 4 treatments. 

Before starting the non ablative procedure the skin was 
cleaned with 70% alcoholic gauze in order to remove 
make up or other lotions. The patients had up to 8 minute 
treatment in each area in which skin surface temperature 
was maintained at 40 - 42 degrees Celsius. Before the 
FSR treatment the residual EMLA was removed gently 
with gauze containing 70% alcohol. During the treatment, 
 

 
Figure 1. Thermal imaging of the Ablative phase of the 
Fractional Skin Resurfacing application pulse of EndyMed 
PRO multi-source RF system (EndyMed Ltd., Cesarea, 
Israel), showing the creation of the micro-ablative effect 
(ThermaCAM SC 640). 
 

 

Figure 2. Thermal imaging of the volumetric phase of the 
Fractional Skin Resurfacing application pulse of EndyMed 
PRO multi-source RF system (EndyMed Ltd., Cesarea, 
Israel), showing significant volumetric heating (Ther-
maCAM SC 640). 

the treatment tip was placed on the skin and a short (<1 
sec.) RF pulse of energy was delivered. Then, the tip was 
placed next to the first area and another RF pulse was 
delivered. This scenario was repeated until the whole 
treatment area was covered. In each treatment session, 
the fractional treatment was repeated 1 - 3 times over the 
whole scar area. 

Treated areas were visually assessed for skin responses, 
including edema, erythema, hypopigmentation, hyperpig- 
mentation, and textural changes following the treatment. 

The use of a moisturizing cream (Ortho Dermatologics 
Topical Emulsion, Biafine) was recommended post treat- 
ment. 

Patients’ photographs were graded according to scales 
accepted by board certified dermatologists. Dedicated 
questionnaires were used for both doctor and patients in 
order to grade different parameters such as efficacy, 
safety, comfort of treatment, in addition to subjective satis- 
faction of the patients. 

3. Results 
The patients, nine women, one man, ages 21 - 70 years 
(average 37.2), were enrolled in the study after meeting 
all inclusion/exclusion criteria and providing signed in-
formed consent forms. 

All patients completed three to four treatment sessions, 
except for two patients who had only 2 sessions, due to 
unrelated personal reasons. Mild to moderate erythema 
and mild edema were noted following the non ablative 
Skin Tightening procedure. By the time the Fractional 
RF procedure started, the erythema was faded. Following 
the FSR treatment mild to moderate erythema and edema 
were noted. Erythema lasted up to one day. Micro crusts 
were formed one to two days following the treatment. 
These crusts started to peel off 3 - 4 days post treatment 
and totally resolved within 4 - 5 days following treatment. 
Post treatment instruction included gentle cleaning of the 
face during the first days after the treatment, and a four 
week intense regimen of high potency sunblock. The 
male patient was advised not to shave for one week. No 
unexpected adverse effects were detected or reported. 
There were no incidences of infections, scarring, hyper/ 
hypopigmentation, or any other serious complications. 

3.1. Physician Evaluation 

70% of the patient showed 51% - 75% improvement in 
skin texture, roughness and acne scar appearance, while 
the other 30% of the patients showed 26% - 50% im-
provement (Figure 3). When evaluated 3 months after 
the last session, all patients showed significant improve-
ment in skin texture and scar appearance (Figures 4-6). 
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 Global Aesthetic Skin Improvement Scale (GAIS) 

WORSE 

NO IMPROVEMENT <25%

IMPROVED (25% - 50%)

MUCH IMPROVED (51% - 75%)

VERY MUCH IMPROVED 
(76% - 100%) 

 
Figure 3. The overall improvement in skin appearance, 3 
months after the last session.  
 

 
Baseline                       After 1 Combined treatment 

Figure 4. Significant improvement in skin texture and re-
duction of acne scars appearance after one combined ses-
sion (Left—Baseline, Right—After one combined session). 
Parameters; 3 - 4 Watts, 30 - 40 msec. Facial Skin Tighten-
ing handpiece and Fractional Skin Resurfacing handpiece 
of the EndyMed PRO multi-source RF system (EndyMed Ltd., 
Cesarea, Israel.) Photo: Dr. Monica Elman, Holon, Israel.  

 

 
Baseline                      Post 4 Combined Tx 

Figure 5. Figure 4 demonstrates further improvement in 
skin texture and reduction of acne scars appearance after 
four combined Sessions (Left—Baseline, Right—After four 
combined sessions). Parameters; 3 - 4 Watts, 30 - 40 msec. 
Facial Skin Tightening handpiece and Fractional Skin Re-
surfacing handpiece of the EndyMed PRO multi-source RF 
system (EndyMed Ltd., Cesarea, Israel.) Photo: Dr. Monica 
Elman, Holon, Israel. 

 
Baseline                       After 1 Combined treatment 

Figure 6. Significant improvement in skin texture and re-
duction of acne scar appearance after one combined session. 
Parameters; 3 - 4 Watts, 30 - 40 msec. Facial Skin Tighten-
ing handpiece and Fractional Skin Resurfacing handpiece 
of the EndyMed PRO multi-source RF system (EndyMed 
Ltd., Cesarea, Israel.) Photo: Dr. Monica Elman, Holon, 
Israel.  

3.2. Reduction of Pigmentation and Small Blood 
Vessels Congestion 

Improvement in skin pigmentation and appearance of 
capillaries was not in the initial scope of this study. 
However, patients’ photos were taken using a multi-filter 
camera (Reveal Imager, Canfield Imaging Systems, NJ, 
USA) that enables filtering brown and red spots. 

Applying these filters and evaluation of the baseline 
photos compared to those of the following treatments 
revealed interesting data—some of the patients demon-
strated a mild to moderate improvement in the amount of 
red and brown spots, meaning decrease in skin pigmenta-
tion and superficial blood vessels (Figures 7 and 8). This 
result may be attributed to the intense bulk heating 
caused by the two applications and mainly by the FSR 
application. 

3.3. Patients’ Experience 
Patients’ experience was evaluated using multiple choice 
questionnaires. 

When asked about their subjective opinion about the 
cosmetic change they experienced, 30% reported 51% - 
75% improvement at the end of the last session. When 
asked the same question 3 months post the last treatment, 
50% of the patients reported 51% - 75% improvement 
(Figure 9). 

When asked “Did the treatment meet your expecta-
tions? At the end of the last session, 40% responded ‘yes’ 
while 60% responded “yes to some extent”. When asked 
the same question one month and 3 months after the end 
of treatment, 50% answered “yes” (Figure 10). 

When asked at the end of three treatments “Would you 
recommend the treatment to your colleagues and 
friends?” 80% of patients answered definitely yes and   
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Figure 7. Mild reduction in the level of skin pigmentation. Left—Baseline; Right—Post one combined session. 
 

       

Figure 8. Reduction of redness and capillary congestion. Left—Baseline; Middle—Post two combined sessions; Right—3 
months after three combined sessions. 
 

Cosmetic Change as Reported By the Patients 

LAST TREATMENT ONE MONTH FOLLOW UP 3 MONTH FOLLOW UP 

0 - NON 1 - LESS THAN 25% 2 - 26% - 50% 3 - 51% - 75% 4 - MORE THAN 75% 

70.00% 

60.00% 

50.00% 

40.00% 

30.00% 

20.00% 

10.00% 

0.00% 

 

Figure 9. Patients opinion regarding their cosmetic improvement (Y axis = Percent of the patient group). 
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Did the treatment meet the patient’s expectations? 

LAST TREATMENT ONE MONTH FOLLOW UP 3 MONTH FOLLOW UP 
DEFINITELY NOT

70.00% 

60.00% 

50.00% 

40.00% 

30.00% 

20.00% 

10.00% 

0.00% 

YES, TO LOW EXTENT YES, TO SOME EXTENT YES

80.00% 

90.00% 

100.00% 

 
Figure 10. Patients were asked whether the treatment fulfilled their expectations; after completing three treatment sessions, 
and one and 3 months after the last treatment session (Y axis = percent of the patient group). 
 
20% answered yes. When asked the same question 3 
months after the end of treatment all patients (90%) an-
swered definitely yes. 

4. Discussion and Conclusions 
Multisource radiofrequency (EndyMed PRO) is one of 
the leading technologies for body and face non ablative 
skin tightening. In this present report we describe, for the 
first time, clinical data from a study using a unique com-
bination of Multisource RF Skin Tightening application 
together with Fractional RF applicator on the same plat-
form. This RF based Multisource Fractional RF applica-
tor enables, together with the non ablative skin tightening, 
a combination of RF microablation and volumetric deep 
dermal heating for the simultaneous epidermal and der-
mal skin rejuvenation effect [4-8]. 

The intrinsic disadvantage of current fractional laser 
systems is the low volume of dermal heating (narrow 
laser beam) and the inability to differentiate between 
epidermal ablation and dermal heating. Fractional lasers 
must be used at a higher laser power in order to increase 
volumetric heating in the dermis. This will significantly 
increase epidermal ablation downtime and possible side 
effects such as prolonged erythema and post inflamma-
tory hyperpigmentation. Decreasing laser power will 
provide good epidermal results with little or no dermal 

effect [8]. 
Fractional resurfacing using radiofrequency results in 

dry microablation, thus downtime is shorter and the risk 
for side effects such as infection are minimal as com-
pared to laser resurfacing methods that result in open 
wounds. Clinically, the affected areas are erythematous 
and mildly edematous after treatment, but resolve within 
few hours. This rapid healing is likely related to the per-
sistence of healthy unaffected tissue that remains be-
tween the ablated pulses after ablative fractional resur-
facing [8-11]. 

Laboratory thermal studies using EndyMed’s Multi-
source Fractional handpiece on Agar have shown volu-
metric heating of the dermis up to 2.8 mm, with a con-
comitant epidermal ablation with a contact diameter of 
300 micron and a depth of 100-150, which is optimal for 
fractional epidermal skin resurfacing. Animal studies 
have shown the formation of micro crusts 1 - 2 days after 
treatment with full recovery of the epidermis in 5 - 7 
days. 

Sadick et al. have used the EndyMed PRO on thirty 
patients treating wrinkles on the face and acne scars. 
They reported clinical improvement in skin texture in 
patients with both wrinkles and acne scars. They also 
noted that the incidence of complications was much 
lower than that seen following traditional ablative laser 
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resurfacing [12-14]. 
The treatment was well accepted by the patients with 

minimal or no pain after the application of a 5% topical 
anesthetic cream (Emla). There was no need for post 
therapy treatment and patients were able to return to 
work with makeup as soon as one hour after therapy. 
Micro crusts developed 24 - 48 hours after therapy and 
resolved 4 - 5 days after therapy. 

Beneficial epidermal effects were noted starting one 
week after therapy and included significantly improved 
brightness of the skin, smoothening of the skin and some 
secondary decrease in pigmentary changes (post acne and 
senile lentigines). Four to six weeks after treatment der-
mal changes were noted including significant improve-
ment in skin texture, reduction of wrinkles and skin lax-
ity. 

Based on the above results, we believe the new 
EndyMed PRO combined treatment which combines non 
invasive skin tightening followed by multisource Frac-
tional skin resurfacing procedure, provides an exciting 
new option for effective multilayer skin rejuvenation and 
treatment of skin laxity with minimal discomfort and 
downtime. We found that this specific protocol delivers 
better results than traditional lasers for acne scars and 
superficial skin imperfections and about the same results 
for the treatment of facial wrinkles. 
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