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Abstract

Background: Improvement in skin laxity can be difficult to achieve without invasive surgical procedures. Monopolar ra-
diofrequency (RF) treatment is used by physicians to heat skin and promote tissue tightening and contouring. RF tech-
nology produces an electric current that generates heat through resistance in the dermis and subcutaneous tissue. The
thermal effect depends on the conductivity features of the treated tissue. When heated, collagen fibrils will denature and
contract, which is believed to lead to the observed tissue tightening.

Methods: Ninety-three consecutive patients with mild to moderate laxity were included in the study. The Surgitron Dual
Frequency™ RF (Radiowave technology, Ellman International) was used to treat skin laxity. The application of RF en-
ergy took place in an ambulatory setting with no need for skin sterilization or anesthesia.

Results: Patients immediately noticed a microlifting retraction in the treated tissues according to the vectors mapped
in the area. There were no significant complications and the majority of patients were satisfied with the procedure and
able to return to their daily routine after leaving the office, thereby substantiating the popularity of noninvasive rejuve-

nating procedures.

Introduction

Skin laxity is a common cosmetic complaint of aging pa-
tients. Evidence of the desire to rejuvenate has been seen as
early as the ancient Egyptian Ebers papyrus (1560 BC).! Im-
provement in skin laxity can be difficult to achieve without
invasive surgical lifting procedures. In the early 20th century,
there was a renewed interest in skin resurfacing. Early resur-
facing techniques involved direct application of minerals,
plant extracts, sulfur, mustard, or limestone. The rapid evo-
lution of laser resurfacing procedures occurred because tech-
nological advances and consumer-driven marketing fueled
public demand for less invasive procedures. Many patients
prefer the subtle improvements in skin texture and wrinkling
from nonablative laser treatment to the more obvious im-
provements from ablative laser resurfacing because of the
lower risk of complications, shorter recovery time, and less
disruption of regular activities.

The radiofrequency (RF) system is based on an entirely dif-
ferent treatment principle than the photothermal reaction
created by most dermatologic lasers. Unlike a laser, which
uses light energy to generate heat in targeted chromophores
based on the theory of selective photothermolysis,2 RF tech-
nology produces an electric current that generates heat
through resistance in the dermis and subcutaneous tissue.
The Surgitron Dual Frequency™ RF (Radiowave technology,
Ellman International) uses a proprietary capacitive coupling
method to transfer higher energy fluences through the skin
to a greater volume of dermal tissue than nonablative lasers
while protecting the epidermis.?

The depth and degree of thermal injury depends on the
geometry and size of the treatment tip and the conductive
properties of the tissue being treated, respectively. Tissues
with higher impedance (ie, subcutaneous fat) generate
greater heat, thus resulting in a deep tissue thermal effect.*’

Materials and Methods

The Surgitron Dual Frequency RF heats tissue using a pro-
prietary method of coupling monopolar RF to skin by a thin
capacitive membrane that distributes RF energy over a vol-
ume of tissue beneath the membrane surface. The compo-
nents of the device include: 1) an RF generator producing a
4-MHz alternating-current RF signal, the energy level of
which is set by the clinician; and 2) a handpiece for direct-

Figure 1. Surgitron Dual Frequency™ RF and spherical handpieces.
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ing the RF energy to the skin (Figure 1). The neutral plate
of the apparatus is placed approximately at 15 to 20 cm from
the patient. Spherical handpieces (0.5 cm in diameter) are
used. The application of RF energy has been carried out in
ambulatory settings with no need for skin sterilization.

Ninety-three patients in 2 separate group studies (83 female,
10 male, mean age of 53.3 years; skin phototypes I to IV) with
mild to moderate skin laxity were included in the study after
informed consent was obtained. Photographic documenta-
tion using identical camera settings, lighting, and patient po-
sitioning was obtained at baseline and immediately after
treatment at 1 week, and at 1, 3, and 6 months after treat-
ment. Patients with a history of ablative laser skin resurfac-
ing, dermabrasion, phenol peel, nonablative laser procedure,
or temporary filler (eg, collagen, fat, hyaluronic acid) injec-
tions within 2 years of study initiation were excluded.

Figure 2. Grading scale: 0=<25%, 1=25% to 50%, 2=51% to 75%,
3=>75%.
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Figure 3a. Preoperative laxity of neck.

INNOVATIVE RADIOFREQUENCY TECHNIQUE

The Surgitron 4.0 Dual RF has various operative modes. For
ideal treatment the manufacturer recommends a setting of
4.0 Mhz. The patients were informed that for maximum
benefit, the sensation should feel as if the skin is heating just
to the brink of pain, but then subsiding. The settings were ad-
justed based on each individual patient’s comfort level.

Settings may vary for each anatomic region (forehead
cut/coag blue 2.5-3 white 3-3.5, cheek and other surface
cut/coag blue 3-3.5 white 3.5-4). The handpiece traces out
spiral vectors against gravity in a diameter of approximately
1 cm. Based on the patient’s characteristics (subcutaneous fat
distribution), a greater pressure of the handpiece was applied
to cheeks and other body areas, but practically absent on the
forehead. The handpiece action effectiveness is proportional
to the pressure applied. The treatment time varies according
to the area (15-20 min average). The burning sensation
may vary per area as well (a more intense pain is perceived
on the forehead). For patients with a high cutaneous dryness,
in order to reduce the skin-handpiece friction, the use of a
restoring cream is vital.

In order to diminish the side effects (ie, small abrasions heal-
ing in 3—4 days) it is important that the patient remain still
during treatment. After treatment, an antidystrophic and
restoring cream is applied. The degree of clinical improve-
ment was independently determined by 3 blinded assessors
who were randomly assigned comparative before and after
treatment photographs using a quartile grading scale (O=less
than 25%, 1=25% to 50%, 2=51% to 75%, 3=more than
75% improvement). At the end of the study, the subjects doc-
umented their degree of satisfaction on a scale of 1 (lowest)

Figure 3b. Postoperative view of neck.

© 2007-Journal of Drugs in Dermatology. All Rights Reserved.
This document contains proprietary information, images and marks of Journal of Drugs in Dermatology (JDD).
No reproduction or use of any portion of the contents of these materials may be made without the express written consent of JDD.
If you feel you have obtained this copy illegally, please contact JDD immediately.



383

JOURNAL OF DRUGS IN DERMATOLOGY
APRIL 2007 ® VOLUME 6  ISSUE 4

to 10 (highest) for the treated area (Figure 2). Side effects of
the RF treatment were documented at each follow-up eval-
uation. Patients were typically able to return to work and so-
cial activities immediately after treatment.

Results

The treatment was generally well-tolerated with patients
describing the procedure as moderately uncomfortable. Pa-
tients immediately noticed a microlifting retraction in the
treated tissues according to the vectors mapped. The treated
areas appeared to be erythematous and hot. The erythema
persisted for 2 to 6 hours. During the postsurgical period, a
restoring cream was applied for 3 to 4 days. No sunscreen

Figure 4a. Preoperative skin laxity of neck.

INNOVATIVE RADIOFREQUENCY TECHNIQUE

with protective properties is required since the skin’s in-
tegrity is ensured and the melanocyte undergoes a very slight
thermal stress.

The results that can be immediately noticed in the postop-
erative stage persist for about 36 to 72 hours. After this in-
terval a tissue relaxation takes place. Then after 7 to 10
days the contraction of elastin and the newly produced col-
lagen resume as usual. Intervals between 2 applications
should range from 1 to 3 months.¢

All of the patients in the study expressed satisfaction with the
skin contraction, elasticity, and hydration in the immediate
postoperative period. Approximately 20% of the patients

Figure 4b. Postoperative view of neck.
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stated dissatisfaction when the cutaneous contraction was ab-
sent, but 20 to 30 days later they said they were satisfied as
the contraction of the treated tissues was becoming stable.
There were no serious adverse affects. In 2 patients, there
were small abrasions healing in 3 days. Mild asymmetries
were reported in 3 patients. Most of the patients in our study
felt that they had benefited from the procedure and re-
quested treatment to an additional area (Figures 3-8).

Discussion

RF energy has been used to treat cardiac arrhythmias,” benign
prostatic hypertrophy,® sleep apnea,® and for endovenous
closure of the saphenous vein.!° It is also approved for der-
matologic and general surgical procedures for electrocoagu-
lation and haemostasis. The high frequency (4.0 Mhz) of the
electric current converts the latter into a simple radio wave.
This wave emitted by the active electrode naturally goes to-
ward the passive one. Between the 2 electrodes, the organic
tissue hinders the radio wave flow. At a molecular level, this
resistance turns into an intracellular oscillation leading to a
break in links among the water molecules contained in the
organic tissue and to the related linking energy release. The
thermal effect depends on the characteristics of the treated

Figure 6a. Preoperative skin laxity of arm.

INNOVATIVE RADIOFREQUENCY TECHNIQUE

tissue conductivity. Therefore, tissues with a higher imped-
ance (ie, the adipose ones) produce a greater heat and con-
sequently a greater thermal effect. In this way, the energy
produced by RF can develop a heat that is determined and
controlled according to the superficial and deep dermis, as
well as to the adipose tissue up to the muscle border.

The thermal effect is determined by the formula: energy
(J) = xR x T (I=current, R=impedance of the tissue, and
T=time of application).

Studies indicate that tissue tightening occurs through a
mechanism of immediate collagen contraction, supple-
mented by new collagen synthesis during a longer-term
wound healing process. Ultrastructural analysis of human tis-
sues immediately after treatment revealed isolated, scattered
areas of denatured collagen fibrils with increased diameter
and loss of distinct borders.!! When heated, collagen fibrils
will denature and contract, which is believed to lead to the
observed tissue tightening. Monopolar RF treatment has
also been demonstrated to induce a wound-healing response
in an animal model resulting in fibroplasia and increased col-
lagen.!? Increased collagen gene expression has also been
demonstrated in monopolar RF-treated human skin.*

Figure 6b. Postoperative view after 6 months.

Figure 7a. Pre- and postoperative view of face skin laxity.

Figure 7b. Pre- and postoperative view of face skin laxity.
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The contraction determines a reorganization of the cutaneous
tension lines in a physiological way with a reduction in cu-
taneous laxity caused by a tightening effect similar to mi-
crolifting. In contrast to the literature on Thermage’s RF
device, we report additional information on the efficacy and
adaptability of the Surgitron Dual Frequency RE The inno-
vations in our study show it is possible to treat new areas of
the body with RF energy without any anesthesia and in am-
bulatory settings. Furthermore, the equipment does not re-
quire any external cooling of the cutaneous surface.

The Dual Surgitron handpiece is extremely versatile, allow-
ing application and adjustment of the RF energy according
to antigravitational factors. The Thermage equipment has
rectangular or square electrodes with larger dimensions that
can cause a contraction of the treated area’s perimeter, mak-
ing the contraction itself in the geometric shape. The typi-
cal pain reported by patients is actually due to the greater
dimensions. The larger handpiece dimensions of the Ther-
mage device can cause side effects such as burns and other un-
toward results.”® The larger the treated area the deeper the
effects. The smaller Dual Surgitron with a specially designed
RF electrode tip (0.5 mm) combined with rapid hand move-
ment greatly reduces the deep side effects.

It is specifically designed with a novel shape and size—an ad-
vanced alloy matched to the radio wave circuit—and has a
very high conductivity acting as a heat sink to protect against
increases in heat. This will hopefully discourage doctors from
using classical ball electrodes and standard electrosurgery
machines to do the nonablative noninvasive skin tightening.
The parameters to be taken into account for an ideal treat-
ment are still disputable, just as the ideal level of energy
needed to achieve the best result is still unknown. In our
study, no anesthetic was used. The energy and the treatment
mode have been carefully adjusted so as to produce a level of
heat not causing any epidermic damage or excessive pain in
the area treated. Moreover, applying the tip of a 0.5 mm elec-
trode with circular movements seems to help evenly dis-
perse the RF electricity.

The complication rate was very low for our study. We did not
have any of the blistering, long-lasting erythema, or indura-
tions that had been previously reported. Since anesthetics

Figure 8. Pre- and postoperative view of face skin laxity.

INNOVATIVE RADIOFREQUENCY TECHNIQUE

were not used, patients could perceive any exceeding elec-
trothermal effect, thus preventing any complications.

[t is interesting to note that patients not showing a clear im-
provement did achieve a better skin quality and a reduction
in cutaneous laxity, as can be seen by the before and after pic-
tures, even though the improvement was not very evident
and therefore not perceivable by the patients themselves. For
this reason, it is important to consider the patient’s expec-
tations and to explain chances for real improvement as well
as the perception appraisal. Of course, an informed consent
should also be obtained and patients should be shown ex-
amples of before and after pictures from the literature shown.

Since RF treatment is not invasive, the results clearly can-
not be compared with those of surgical procedures. In suc-
cessful cases, the treatment effectiveness can be immediately
perceived and continue to improve during the following 6 to
8 months. A 2-year follow-up has shown that the results can
last at least 8 to 14 months. The treatment can be repeated
after a minimum of 6 months.

RF treatments can safely be used with intense pulsed light,
nonablative lasers, biorevitalizers, botulin complexes, and
fillers, although these additional treatments were not used by
patients participating in the study. The majority of patients
were satisfied with the procedure and liked the ability to re-
turn to their daily routine after leaving the office.

Conclusions

RF skin tightening is a new and very promising tool for the
nonsurgical tightening of loose or sagging skin. In its current
configuration, most patients will see at least a mild im-
provement while experiencing minimal downtime and min-
imal risk. We determined that for in-office rejuvenation of
the skin the Dual Surgitron RF device provides a measurable
improvement in the majority of patients treated. The Ellman
Dual Surgitron and specifically designed RF tip is an effective,
noninvasive, economical, and safe tool. This technology of-
fers a very attractive alternative to invasive procedures. Costs
connected to this new method are rather low. Even the less
expert professionals can be easily trained on this technology
due to the low risks involved in its use.
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