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Use of Minimally Invasive Radiofrequency-
Assisted Lipolysis as a Novel Treatment of
Grade 2 and Grade 3 Cellulite

Mark H. Peters, M.D.

Germantown, Tenn.

Summary: Cellulite is a common condition, and laxity in the superficial fascial
system contributes significantly to its appearance in the thigh and buttock areas.
Components of the superficial fascial system such as the fibrous septae and adi-
pose tissue are targets for an effective treatment to improve the appearance
of cellulite. This preliminary report demonstrates the use of radiofrequency-
assisted lipolysis as a novel treatment approach to improve the appearance of

cellulite by tightening the superficial fascial system. Ten female patients with

grade 2 and grade 3 cellulite of the thighs or buttocks were included in this
@ study. Minimally invasive application of bipolar radiofrequency energy to the

affected areas was performed. Predetermined internal thermal endpoints at
multiple tissue levels and different directions were reached in the treated tis-
sues. Aspiration of the coagulated adipose tissue was performed using a small-
diameter cannula to minimize damage to the connective tissues. Pretreatment
and 6-month postoperative photographs of 70 different body areas were
randomized and scored by five blinded evaluators. Using the Photonumeric
Cellulite Severity Scale, scoring of preoperative and postoperative photographs
revealed statistically significant differences in all body area comparisons. The
magnitudes of the differences in all scored body areas were considered large,
and mean differences were all positive, indicating an improvement across time.
Grade 2 and grade 3 cellulite of the thighs and buttocks can be effectively
treated using radiofrequency-assisted lipolysis technology to decrease the laxity
of the superficial fascial system. (Plast. Reconstr. Surg. 150: 809, 2022.)

Surgical lifting techniques designed to tighten

appearance and a negative impact on self-

esteem and quality of life."” The topographic
changes associated with cellulite can be explained
by changes to the connective tissue network, or
superficial fascial system, that is responsible for
a variety of contour landmarks on the body sur-
face depending on its anatomical relationship to
fat and muscle fascia. The primary change is lax-
ity, which is most pronounced in areas where the
superficial fascial system is least adherent in areas
such as the upper outer thigh. This cellulite of lax-
ity is the result of gravitational forces on the verti-
cal and oblique fibrous septae extending from the
superficial fascial layer to the overlying dermis.**

CGllulite produces an undesirable cosmetic
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the superficial fascial system have been effective
in correcting the laxity and treating cellulite.”
BodyTite (InMode Ltd., Irvine, Calif.) is a
minimally invasive platform using radiofrequency-
assisted lipolysis to produce three-dimensional tis-
sue contraction and lipocoagulation.”® Although
other energy-based systems using noninvasive
radiofrequency or laser have demonstrated effec-
tive tightening abilities and clinical outcomes,’’
they are much less efficientin correcting the super-
ficial fascial system laxity. The purpose of this pre-
liminary report is to present BodyTite as a novel
treatment of grade 2 and grade 3 cellulite on the
thighs and buttocks using radiofrequency-assisted
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lipolysis technology to correct laxity of the super-
ficial fascial system.

PATIENTS AND METHODS

Patients and Study Design

Ten healthy female patients with localized
lipodystrophy in the medial or lateral thigh and
grade 2 or grade 3 cellulite in the lower extremity
or buttocks were included in this report. The aver-
age patient age was 49 years and the average base-
line weight and body mass index were 146 pounds
and 28 kg/m?, respectively.

Results were evaluated using photographic
assessment of cellulite in the area treated with
BodyTite and adjacent areas. Preoperative and
6-month postoperative photographs were taken
of each patient then matched for lighting and
content. Paired areas were scored by five medi-
cal professionals trained to evaluate the pho-
tographs based on the Photonumeric Cellulite
Severity Scale.'” The statistical testing used the
standard value of p = 0.05. A series of tests were
conducted including the Shapiro-Wilk test to
determine the normality of the distributions,
a paired samples ¢ test, and a related-samples
Wilcoxon signed rank test where appropri-
ate. All statistical and descriptive analyses were
conducted using IBM SPSS Version 22 software
(IBM Corp., Armonk, N.Y.).

Device and Treatment

The single-use handpiece is configured with
an internal electrode that delivers radiofrequency
current with a coagulative density directed to a
larger external electrode with a noncoagulative
transepidermal radiofrequency current density.
The external electrode moves along the surface
of the skin directly above the internal probe tip
and radiofrequency energy flows between the two
electrodes in a localized, confined manner. Both
the internal and external electrodes have sen-
sors to control radiofrequency emission and cut-
off, using real-time temperature and impedance
monitoring to achieve effective internal thermal
endpoints and ensure skin safety.

All procedures were performed using local
anesthesia with oral diazepam as necessary. Each
patient was marked in the standing position.
The patients were placed in the lateral decubitus
position using a Midine Positioning Pillow (HK
Surgical, San Clemente, Calif.) and then prepared
and draped using sterile technique. The outlined
treatment areas were infiltrated using tumescent
fluid containing 800 to 1000 mg of lidocaine and
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1 cc of 1:1000 epinephrine in 1 liter of lactated
Ringer solution. Radiofrequency-assisted lipolysis
20-W disposable handpieces were used in all cases.
Thermal endpoints were set at 38°C externally
and 70°C internally.

Treatment areas were divided into zones.
Two 3-mm access incisions were placed to allow
each zone to be treated in a vertically sequen-
tial multilevel treatment fashion starting with
the deepest layer. Internal thermal endpoints
of approximately 70°C were attained before
proceeding to more superficial layers. Cross-
hatching of the intermediate and superficial
layers in each zone to the same internal ther-
mal endpoint was then performed. The amount
of energy applied to each zone ranged from
0.110 to 0.150 kJ/cm?®. The buttock was treated
only in the superficial layers of the superficial
fascial system to avoid loss of projection or con-
tour defects. [See Figure, Supplemental Digital
Content 1, which shows an illustration of the
BodyTite handpiece and cross-hatching of the
lateral thigh using two access incisions (© 2020
Emily Ullo Steigler), hittp://links.lww.com/PRS/
F355. See Figure, Supplemental Digital Content
2, which shows an illustration of the BodyTite
handpiece position for applying radiofrequency-
assisted lipolysis to the lateral thigh from the
lateral thigh access incision (© 2020 Emily Ullo
Steigler),  http://links.lww.com/PRS/F356. See
Figure, Supplemental Digital Content 3, which
shows an illustration of the BodyTite handpiece
position and cross-hatching of the lower buttock
area (© 2020 Emily Ullo Steigler), http://links.
lww.com/PRS/F357. See Figure, Supplemental
Digital Content 4, which shows an illustration
of the BodyTite handpiece position when apply-
ing radiofrequency-assisted lipolysis to the lower
buttock from the lateral thigh access incision (©
2020 Emily Ullo Steigler), http://links.lww.com/
PRS/F358.]

Aspiration of fat in the deep layer was per-
formed using a standard single-hole, 4-mm can-
nula. The intermediate and superficial fatty
layers were contoured using a standard single-
hole, 3-mm cannula to minimize disruption of
the connective tissue within the superficial fas-
cial system, theoretically reducing the tightening
and lifting effects on the tissues."' [See Video 1
(online), which demonstrates the technique to
treat lateral thigh cellulite using BodyTite radio-
frequency-assisted lipolysis. See Video 2 (online),
which demonstrates the technique to treat lateral
thigh cellulite using BodyTite radiofrequency-
assisted lipolysis. ]
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RESULTS

Using the parameters of the Photonumeric
Cellulite Severity Scale,' a total of 70 different
body areas (right and left anterior, medial, lat-
eral thighs and buttocks) from 10 patients were
independently scored by five blinded evaluators.
Scoring results were evaluated using statistical
analysis of the difference between scores at base-
line compared to 6 months after treatment and
concordance between the evaluators. Figure 1
shows sample preoperative and postoperative
photographs scored by evaluators. [See Figure,
Supplemental Digital Content 5, which shows
paired photographs obtained preoperatively
(left) and 6 months postoperatively (right) follow-
ing radiofrequency-assisted lipolysis treatment of
the buttocks, http://links.lww.com/PRS/F359. See
Figure, Supplemental Digital Content 6, which
shows paired photographs obtained preopera-
tively (/eft) and 6 months postoperatively (right) fol-
lowing radiofrequency-assisted lipolysis treatment
of the medial thigh, http://links.lww.com/PRS/
F360. See Figure, Supplemental Digital Content
7, which shows paired photographs obtained pre-
operatively (left) and 6 months postoperatively
(right) following radiofrequency-assisted lipolysis
treatment of the lateral thigh, http://links.lwuw.
com/PRS/F361.]

To determine whether any of the paired data
had nonnormal distributions, the Shapiro-Wilk

test for normality was computed for all before-
and-after photographic measures. (See Table,
Supplemental Digital Content 8, which shows the
results of the Shapiro-Wilk test for normality. A
value of p < 0.05 indicates a nonnormal distribu-
tion, which was found in the right and left buttock
areas, http://links.lww.com/PRS/F362.) The results
revealed nonnormal distributions in two areas, the
left and right buttocks. A Wilcoxon signed ranks
test was then conducted for these two pairs, which
shows a statistically significant decrease of median
values from preoperative to postoperative mea-
surements of the right and left buttocks. Table 1
demonstrates the median and interquartile range
scores for these two tests.

Consequently, eight paired sample ¢ tests
were computed to determine whether evalua-
tion of preoperative and postoperative photo-
graphs indicated improvement over time. The
paired sample ¢ test was selected to evaluate the
data not only because of its ability to withstand
nonnormal distribution violations but because
the two pairs found to have nonnormal distri-
butions were found to be statistically significant
using the Wilcoxon signed rank test. The paired
¢ tests revealed that all eight of the comparisons
were statistically significant and the mean dif-
ferences were all positive. These results indicate
an improvement in evaluator scores of cellulite
parameters of each body area across time. Of

Fig. 1. Preoperative (left) and 6-month postoperative (right) photographs of the lateral
thigh following radiofrequency-assisted lipolysis treatment and liposuction of the area.
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Table 1. Results of the Related Wilcoxon Signed Ranks Test Performed on the Areas with Nonnormal Distribu-

tions

Pair (before and after) Mdl IQR1 Md2 IQR2 Median Decrease (%) Test Statistic p
Right buttock 9.3 10.6 4.1 5.5 5.2 (56) 2.37 <0.02
Lett buttock 9.5 11.9 3.5 6.4 6.0 (63) 2.37 <0.02
Md, median; IQR, interquartile range.

Table 2. Results of the Paired Samples t Test and Effect Size on All Areas

Pair (Before and After) Ml SD1 M2 SD2 Mean Decrease (%) t b D
Right buttock 6.9 5.1 3.3 2.4 3.5 (52) 3.9 <0.01 1.2
Left buttock 7.3 5.4 3.6 3.3 3.7 (51) 4.2 <0.01 1.3
Right lateral thigh 9.6 2.7 3.7 2.7 6.0 (62) 9.2 <0.001 2.9
Lett lateral thigh 9.1 2.3 2.8 1.9 6.3 (70) 8.2 <0.001 2.6
Right posterior thigh 8.9 3.9 3.3 1.9 5.6 (63) 5.9 <0.001 1.9
Left posterior thigh 7.8 3.7 3.2 2.2 4.6 (59) 6.8 <0.001 2.2
Right anterior thigh 7.9 3.8 3.2 2.3 4.7 (59) 6.4 <0.001 2.0
Left anterior thigh 8. 4.2 3.8 2.5 4.2 (53) 6.8 <0.001 2.1
M, mean; SD, standard deviation; ¢, test statistic; D, differences between two paired samples.

note, all eight effect sizes were considered large
(D 2 0.8)," suggesting the procedure had a sig-
nificant impact on how the evaluators scored
the photographs preoperatively and postopera-
tively. Table 2 demonstrates the relevant statistics
related to the paired samples ¢ test results.

DISCUSSION

Awide variety of methods to treat cellulite have
been described in the literature.'® Traction forces
along fibrous septa as a result of superficial fascial
system laxity contribute to the appearance of cel-
lulite on the thighs.”* Techniques such as manual
subcision release the traction vector and redis-
tribute subcutaneous forces; however, results are
operator dependent and associated with compli-
cations such as hemosiderin deposits."*'"> Studies
using laser-based systems use thermal subcision
and demonstrated contraction of the subdermal
connective tissue. The temperatures required to
induce tissue contraction, however, can also poten-
tially damage the subdermal plexus, resulting in
skin injury.'® Radiofrequency-assisted lipolysis, in
contrast, avoids damage to the subdermal plexus,
safely reaching thermal endpoints required to
produce contraction of the superficial fascial sys-
tem and skin. To this author’s knowledge, this
application of Lockwood’s concept of superficial
fascial system tightening to correct cellulite using
minimally invasive radiofrequency-assisted lipoly-
sis technology has not been previously described
in the literature.

Radiofrequency energy possesses unique bio-
logical properties that allow the flux of electric cur-
rent to easily travel along the fibrous septae. The
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BodyTite handpiece uses a bipolar configuration to
emit radiofrequency energy from an internal elec-
trode, allowing conduction along all superficial fas-
cial system fibrous septa, particularly the vertically
oriented fibers associated with cellulite. At approxi-
mately 70°C, the length of the collagen fibers in the
fibrous septae shorten significantly.!” Reports have
demonstrated up to 35 percent three-dimensional
contraction of the treated tissues”'® providing the
necessary tightening and lifting required to correct
superficial fascial system laxity.

There are several limitations such as the small
number of patients in the study, short follow-up
period, and results being attributed to a single sur-
geon. Because this report is retrospective, it lacks
prospective data or use of a comparison control
group. Despite these limitations, the report dem-
onstrates photographic improvement of grade 2
and grade 3 cellulite using BodyTite.

CONCLUSIONS

This preliminary report demonstrates an
effective and novel approach for the treatment of
grade 2 and grade 3 cellulite on the thighs and
buttocks targeting the laxity in the superficial fas-
cial system using radiofrequency-assisted lipolysis
technology. Using a patterned energy application
and achieving thermal endpoints maximizes the
tissue contraction following the Arrhenius equa-
tions that directly correlates tissue effects to the
temperature achieved stimulus duration. The
BodyTite system allows the user to optimize appli-
cation of radiofrequency energy to large areas of
tissue necessary to produce changes in the appear-
ance of cellulite.
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