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ORIGINAL ARTICLE

A Double-Blind, Sham-Controlled Study Demonstrating
the Effectiveness of Low-Level Laser Therapy Using a
532-nm Green Diode for Contouring the Waist, Hips,

and Thighs

David P. Suarez, DO; Gregory C. Roche, MD, FACS; Robert F. Jackson, "MD,EFACS

Introduction: A low-level laser therapy (LLLT) device
emitting 635 nm of red light is an effective, noninyasive
method of reducing the circumference of the waist, hips,
thighs, and upper arms. This randomized, double-blind,
sham-controlled study assessed the effectiveness of an LLLT

device emitting 532 nm of green light for body contouring ™
using the same treatment protocol as the red 635-nm LLLT

device,

years of age with a body mass index (BMI) < 30 kg/m? The
LLLT device consists of 5 independent diodes, each emitting
17 mW of green laser light with a frequency of 532 nm
(Erchonia ML Scanner, Erchonia Corporation, McKinney,
Tex). Subjects were randomized to receive'active (n = 35) or
sham LLLT treatments (n = 32) over a 2-week period. Three
treatments were administered each 'week,’2-3 days apart.

Efficacy assessments included waist, hip; and thigh circumi- »
ference measurements; body wetgkt -and BMI following 3

LLLT trearments (week 1), 6 LLLT treatments (week 2), and
2 weeks following the final procedure. A treatment satisfac-
tion survey was completed at week 2. The primary efficacy
outcome measure was the r:fmngp in total combined paseline
circumference measureménts at week 2. The. criterion for
individual treatment success was =3.0-inch reduction in
combined circumference measurements; and overall stuey
success was =35% difference in the propprtion of subjects
in each treatment group achieving individual treatment suc-
cess. Secondary efficacy outcomes included the change in
total combined baseline circumference measurements at
each subject evaluation as well as satisfaction survey
results.
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Materials and Methods: Enrolled subjects were 18—65 |

v

A

Resulis Ar week 2, the- LELI' treated subjects demon-
strated a mean (SD) decreasg-in total combined circumfer-

. énceneasurements of 3.9 (3. (9) inches (P <.0001) compared
\with 1.1 (2.3) inches for sham-treated subjects. Among

LLLT-treated subjects, 24 (68.6%) achieved a =3-inch
mean decredse -instotal combined circumference measure-
ments compared with 6 (18.8%) in the sham group (P
<.0001). The éffects of LLLT treatment were independent of
baseline body weight, BMI, and total baseline circumference
measuféiﬁgﬁt. Compared to baseline measures, the LLLT-
treated subjects demonstrated significant decreases in cir-
cumference measures for each individual treatment area at
the week 1, week 2, and 2 weeks postireatment evaluations.
Among subjects responding to the satisfaction survey, an

Loverall satisfaction response was obtained from 65% of

LLLT subjects versus 19% of sham-treated subjects.

Conclusions: The use of LLLT device equipped with 532-
i green diodes is a safe and effective means for noninva-
sive body contouring of the waist, hips, and thighs.

he use of low-level laser light is an. effective,

noninvasive method of body sculpting. Several
double-blind, sham-controlled studies have reported
significant reductions in the circumference of hips,
waist and thighs,' and upper arms,*® following the
application of 6 treatments of low-level laser energy
2-3 days apart over a 2-week period. The laser device
used in these studies emits 17 mW of red 635-nm
laser light from each of 5 independent diodes, deliver-
ing a total of 3.94 Yem? of energy to the skin per
treatment. This device has been cleared by the US
Food and Drug Administration as a noninvasive der-
matological esthetic treatment for the reduction of the

circuamference of hips, waist, and thighs (Erchonia ML

Scanner, Erchonia Corporation, McKinney, Tex).




The American Journal of Cosmetic Surgery Vol. 31, No. 1, 2014

35

Lasers using other frequencies of light have also
been used in dermatology. Green laser light has been
used to treat medical conditions such as superficial
vascular lesions*® and acne vulgaris.>” Esthetic appli-
cations of green lasers include the removal of unwanted
blemishes, including freckles,®® port wine stains,'**
hypertrophic scars,'s and tattoos.!6!

Green lasers have also been used as a noninvasive
method to improve skin tone and remove mild rhy-
tides.'®!? In one study, 3-6 applications of a 532-nm
green laser with an energy output of 7-15 J/em? for
7-20 milliseconds at monthly intervals were associ-
ated with mild-to-moderate improvement in the
appearance of rhytides, moderate improvement in skin
tone and texture, and great improvement in the reduc-
tion of redness and pigmentation, which persisted for
up to 18 months after the last treatment.”

The purpose of this randomized, double-blind,
sham-controlled study was to assess the effectiveness
of a 532-nm green-diode low-level laser therapy

(LLLT) device for noninvasive body contouring of _

the waist, hips, and thighs using the same treatment

protocol that has proven to be effective for the red .

635-nm LLLT device." %

Materials and Methods
Subjects T
The study enrolled male and femala Sl.Ib_]eCtS 18-65
years of age with a body mass index. (BMI) <30 kg/
m? Enrolled subjects satisfied the guldehnes for
liposuction or the use of liposuction techniques for the

removal of localized deposits of -adipose tissues that -

do not respond to diet and exercise, and specifically
for body contouring in the areas of the waist, hips,
and bilateral thighs.2t'All subjects expressed their/will-
ingness and ability to. maintain their normal diet and
exercise regimen throughout the dumuon qf the study
and to abstain from any other body’ tontommg treat-
ment, weight loss programs, eurgy,ql procedures,
alternative therapies, over-the- countér and prescrip-
tion medications, and dletaly, herbal, and mineral
supplements.

Exclusion criteria included prior surgical interven-
tion for body sculpting or weight loss such as liposuc-
tion, abdominoplasty, stomach stapling, or lap band
surgery; cardiovascular disease or prior cardiac sur-
gery; presence of an implanted device such as a pace-
maker; diabetes mellitus requiting treatment with
insulin or oral hypoglycemic medications; current cancer;
a medical condition or current use of medications

known to affect weight or cause bloating or swelling;
irritable bowel syndrome; photosensitivity disorder;
medical or other contraindication for body sculpting
or weight loss; active infection, wound, or other exter-
nal trauma to the areas to be treated; serious mental
health illness such as dementia or schizophrenia,
psychiatric hospitalization in the past 2 years,
or developmental disability or cognitive impairment
that might preclude adequate comprehension of the
informed consent or jeopardize the study objectives;
palticipation in a clinical study or other type of
research in the past, 30 days; and pregnancy, breast
feeding, or p[anmno pregnancy pnor to the end of
study pmttCtp'ttlon

: Experimental Device
'[he E,LLT device used in-this study is a Class Illb
laser consisting of 4 _indépendent mounted diodes

:posilmmd 120° [rom one another and tilted at a 30°

angle (Erchonia MLS, Erchonia Corporation). A fifth

L diode is positioned. at the centerline. Each scanner
~emits 17, mW of Qlcen laser light with a frequency of

532 nm. The light emitted from each diode is col-
lected and processed through a proprietary lens that
redirects; the beam with a line refractor. The refracted
light from each diode is then bent into a random,

spiraling circle pattern that is independent of the other

diodes. The target area is approximately 8 x 10 inches
(80 in? or approximately 516 cm?) and the overlapping

Jlight patterns ensure total coverage of the target area.

Protective eyewear was provided for the investigator
and subject (NoIR LaserShields, NoIR Laser Co,
South Lyon, Mich).

Procedure
Subjects were randomized to undergo 6 active
or sham LLLT treatments over a 2-week period. Three
treatments were administered each week, 2-3 days
apart. During each procedure, the LLLT exposure
time was 15 minutes across the frontal region and 15
minutes across the lateral region of each treated area.

Outcome Measures

Subjects were evaluated at the end of week 1
following the first 3 LLLT treatments, at the end of
week 2 following all 6 LLLT treatments, and again 2
weeks following the final LLLT procedure. Qutcome
measures at each evaluation include circumference
measurements of the waist, hips, and both thighs, as
well as body weight and BMI. In addition, subjects
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Table 1. Primary- Outcome: Treatment Success

LLLT Subjects Sham Subjects
(n=35) (n=32)

Change in total circumfer-
ence, mean (SD)

Subjects achieving success,
n (%) 26 (68.6)1 6 (18.8)
*P < 0001 vs baseline; ¢ test for independent samples.
1P <.0001 vs sham treatment, Fischer exact test.

3930 -1.1(.3)

completed a treatment satisfaction survey during the
week 2 evaluation. There were no significant differ-
ences in the baseline physical characteristics of sub-
jects in the 2 treatment groups except for the mean
(SD) left thigh circumference, which was 23.5 (1.6)
inches in the LLLT group and 22.3 (1.7) inches in the
sham group (P <.05).

Study Endpoints

The primary efficacy outcome measure was the.

change in total combined baseline circumference mea-
surements at the end of the 2-week treatment phasc
The criterion for individual treatment success was pre-
defined as a =3.0-inch reduction in combined circum-
ference measurements for the waist, hips, and thighs.
The criterion for overall study success was predefined
as =35% difference in the proportion. of subjects
reaching the individual treatment success between
treatment groups. Secondary efficacy outcomes
included the change in total combined baseline circum-
ference measurements at ecach slbject evaluation,

change in body weight and BMI, and the results of lhe

subject satisfaction survey. ~

Safery Memurec

Prior to treatment; the mvul.u__,.ltnr recorded the
presence of hernias, scars, asymmétries, cellulite,
stretch marks, or discoloration; the presence of stria
and dimpling; the condition of the underlying abdom-
inal musculofascial system and the presence or absence
of flaccidity and diastasis recti; and skin quality and
elasticity, These skin markers were reevaluated al the
end of the 2-week treatment phase of the study and at
the 2-week posttreatment evaluation. Spontaneous and
elicited reports of adverse events were recorded

throughout the study.

Statistical Analysis
The intent-to-treat population included all subjects
who underwent randomization and provided baseline

Table 2. bhange in “Total Circumference Measurements,

Mean (SD)
LLLT Subjects Sham Subjects
(n=135) (n=32)
Baseline 119.9 (8.5) 117.0 (11.3)
Week 1 117.0 (9.0)F 116.4 (11.8)
Week 2 116.1 (8.1)F 115.9 (11.5)*
2 Weeks post 115.9 (8.9)7 115.7 (11.2)

*P < .05 vs baseline.
1P < .01 vs baseline, Tukey HSD test.

circumference measurements. All enrolled subjects
completed lhs 2-week treatment phase of the study.
One-way malysn of covariance for 2 independent
samples “were performed on the combined change
in -cireurnference mt'asmementt. to adjust for thc
covariates of baseline bogly - weight, BMI, and com-
bined body circumference. Thirteen subjects did not

-provule circumference .measurements at the 2-week
. posttreatment eyaluation, and the last observation car-

ried forward pfbcedulc was used for missing data.
Student 't test. for independent samples was used to
assess between-group differences in baseline body
circumference measurements.

Lthics
'1hé p:otocol used in this study adhered to the Good

leu.al Practice guidelines of the International Con-
ference on Harmonization and was approved by an
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Figure 1. Mean change in total circumference measure-
ments in the intent-to-treat population. Compared to base-
line measures, subjects who received low-level luser therapy
(LLLT) demonstrated significant decreases in circumference
measures for each individual treatment area at the week 1,
week 2, and 2-week postireatment evaluations.

*P <.05; **P <01,
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“Table 3. Change in Circumference for Each Treated

Area, Mean (SD)
LLLT Group Sham Group
(n = 35) (n=26).

Waist

Baseline 33.5(3.9) 32.6 (5.0)

Week 1 32.8 (3.8)* 32.5 (5.1)

Week 2 32.5 (3.6)t 32.6 (5.2)

2 Weeks post 32.4 (3.6)T 32.5 (5.2)
Hip

Baseline 39.8(3.3) 39.3 (3.9)

Week 1 38.9 3.0)F 39.0 (3.9)

Week 2 38.6 .97 38.8 (3.8)

2 Weeks post 38.6 3.2)7 38.7 (3.8)
Right thigh

Baseline 234 (1.8) 22.7(2.3)

Week 1 227 2.0)t 22.6 (2.4)

Week 2 22.6 (1.9} 22.3(2.1)

2 Weeks post 22.6 (2.0)f 22.4(2.1)
Left thigh

Baseline 23.4 (1.6) 22.5 (2.1)

Week 1 22.7 (1.9t 22.4(2.3)

Week 2 224 (1.8)t 22.2 (2.1)

2 Weeks post 22.3 (1.9t 222 (2.0)

*P < .05. .
1P <.01 vs baseline; 1-way ANOVA for correlated

samples. b Ny

independent institutional review board '(ch;:s.{érr’l [nsti-
tutional Review Board, Olympia, Wash). Each subject

provided signed informed consent, pndr to pa1tlc1pat—,, e d

ing in any study-related actlvmes
Results :
Sixty-seven sub]ects were enrolled in the study and
were randomized to the LLLT (n = 35) and’ sham
(n = 32) treatment groups. Each subjfect completed
the study through the 2-week evaluation visit;
however, 16 subjects did not return f3t the 2-week

postprocedure follow-up evaluation.

Primary Qutcome

At.the 2-week evaluation, the subjects treated with
LLLT demonstrated a mean (SD) decrease in total
combined circumference measurements of 3.9 (3.0)
inches (P <.0001) compared to a 1.1 (2.3) inch
decrease for the subjects in the sham treatment group
(Table 1). Among the subjects in the LLLT group, 24
(68.6%) achieved a =3-inch mean decrease in total

L

Tabled. Body Weight Measurements, Mean (SD)

LLLT Group Sham Group
(n=35) (n=26)
Weight
Baseline 154.3 (28.8) 154.2 (26.2)
Week 1 154.2 (29.3) 154.3 (26.4)
Week 2 153.4 (29.0)%% 154.1 (26.1)
2 Weeks post 153.7 (28.9)1 154.1 (25.9)
BMI
Baseline 25.8(2.9) 24.8 (3.3)
Week 1 ¢ 25.9(2.9) 24.8 (3.3)
Week 2 © 2579 24.8 (3.3)
2 Weeks post, 125.8(2.9) 24.7(3.2)
*P <01, )

TP <.05vs!'baseline.
1P <.05 vsweek 1; 1-way ANOVA for correlated
samples.:

1%,
b

combitied c1r¢umfe1enk:e ‘Theasurements compared
wwitht 6 (18.8%) in the sham group (P <.0001). A

iy covariate analysis ‘teyealed that the LLLT treatment is

more effective than sham treatment (P <.0001) and is
independent. of ‘baseline body weight, BMI, and total
haseline circumference measurement.

. Secondary Outcome
The changes in total body circumference measure-
ments for subjects in each treatment group at each

- evaluation time are summarized in Table 2 and shown
~graphically in Figure 1. Compared to baseline measures,

the LLLT-treated subjects demonstrated significant
decreases in waist circumference at the week 1 evalu-
ation (P <.05) and all treated areas at the week 2 (P
<.01) and 2-week posttreatment evaluations (P <.01).
Among the sham-treated subjects, a significant mean
decrease in total body circumference was observed at

Table 5. Subject Satisfaction*

LLLT Group Sham Group
(n=131) (n=31)

Very satisfied 13 (42) 2(6)
Somewhat satisfied 7(23) 4 (13)
Neither satisfied nor

dissatisfied 5(16) 20 (65)
Not very satisfied 4(13) 5(16)
Not at all satisfied 2(6)

*Values represent number of responses (%). Responses
were not received from 4 subjects in the LLLT group and 1
subject in the sham group.
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Number of Subjeets (%)

IILTY Group Shzm Group

Figure 2. Proportion of subjects expressing overall treat-
ment satisfaction. Responses to questions regarding subject
satisfaction with the overall change in body shape were
obtained from subjects who received low-level laser therapy
(LLLT) (n = 31) and sham-treated subjects (n = 31) follow-
ing the procedure. An overall satisfied response was obtained
from 20 LLLT subjects (65%) compared with 6 from sham-
treated subjects (19%).

the 2-week evaluation (P <.05). The mean changes in
individual treatment areas are summarized in Table 3.
Table 4 demonstrates the findings of the independence
of both weight and BML.

Responses to questions regarding subject satisfac-
tion with the overall change in body shape following
the procedure administration were obtained from 31
LLLT-treated subjects (87%) and 31 sham-treated
subjects (95%) and are summarized in Tablé 5. An
overall satisfied response was obtained from 20 ELLT
subjects (65%) versus 6 sham-treated subjects (19%)
(Figure 2).

Safety :
No changes in baseline skin ¢ondjtion or skin mark-
ers were observed for any subject, No subject reported

Figure 3. Before and after images of patient 1, front views.
Note decrease in abdominal fat pad, and notice the decrease
in the left thigh appearance. Patient is thinner overall. Sub-
mitted by Dr Jackson.

Figured.. Before and after images of patient 2, back views.
The dafter photo was taken closer than the before to demon-
strate the space between.the thighs following treatment.
Submttted by Dr Jackson. -

any deviation from-baseline diet, exercise, or concom-
itant use of medication that was likely to affect the
outcome of the §tudy

Discussion

Two weeks following the last treatment, subjects
treated with the 532-nm green-diode LLLT demon-
strated’ significant decreases in the circumference of
each treated body area. The total mean combined cir-
cumference measurements for LLLT-treated subjects
decreased by 3.9 inches versus 1.1 inches for sham-
treated subjects. The effects of LLLT were significantly
greater than sham treatment and were independent of
baseline body weight, BMI, and total circumference
measurements. These results compare favorably with
the results of a previous study using the red 635-nm
LLLT device. In that study, the total mean combined
circumference measurements for LLLT-treated sub-
jects decreased by 3.52 inches versus 0.68 inches for
sham-treated subjects.!

A decrease in total combined circumference mea-
surements of 3 or more inches was achieved by 68.6%
of LLLT-treated subjects versus 18.8% of sham-
treatéd subjects. These results are also similar to the
results with the red 635-nm LLILT device in which the
mean decrease in total combined circumference mea-
surements of 3 or more inches was achieved by 62.9%
of LLLT-treated subjects versus 6.25% sham-treated
subjects.!

There were no reports of adverse events at any time
during the study. No adverse events were reported in
the studies employing a red 635-nm LLLT device for
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Figure 5. Before and after images of patient 2, side views.
Notice the decrease in abdomen and smoother appearance
of the outer thigh. There is a lack of bulge on the outer thigh
in the post-procedure photo. Submitted by Dr Jackson.

the treatment of the waist, hips and thighs,! and upper
arms.? Clinical laboratory parameters were not mea-
sured; however, previous work demonstrated no
change in serum levels of cholesterol and triglycerides
following the treatment of the abdomen with LLLT
using the same protocol used in the present study-*
Although the mechanism remains unclear, serum tri-
glycerides in that study actually decreased in 16 of 19
treated subjects (84%) and serum cholesterol decreased
by an average of 18.8 mg/dL.

With respect to body contouring, the mecharusm of
action of red LLLT appears to be due to its ability to

Figure 6. Before and after images of patient 3, back views.
These images demonstrate improvement in cellulite appear-
ance in addition to better body contouring. The after picture
is taken from a somewhat closer view to demonstrate that
improvement. Submitted by Dr Jackson.

Figure 7.  Before and after images of patient 3, side views.
These images demonsirate uuprovement in cellulite appear-
ance-in addition to better body contouring. The after picture
is taken from a somewhat cloger, view to demonstrate that
improvement. Submitted by Dr Jackson.

increase CAMP production via cytochrome C oxidase

- activation, which results in the transient formation of

pores in the cell membrane of adipocytes. This allows
intracellular lipids to leave the cell and become oxi-
dized within the extracellular space.”>? The net effect
is the collapse of adipocytes®?’ and a corresponding

" decrease in circumference of the treated body area.!?

Based on the safety and efficacy demonstrated by the
use of green laser light in this study, we hypothesize
that the green LLLT and red LLLT share this same
mechanism of action.

In summary, a 532-nm green-diode LLLT device is
safe and effective for noninvasive body contouring
of the waist, hips, and thighs, using the same treat-
ment protocol that has been shown to be effective
for a red 635-nm LLLT device. The effects of LLLT
were significantly greater than sham treatment and
were independent of baseline body weight, BMI, and

Figure 8. Before and after images of patient 4, back views
of buttocks and posterior thighs. Submitted by Dr Roche.
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total circumference measurements. (See Figures 3
through 8 for before and after images.)

Conclusion

The use of an LLLT device equipped with 532-nm
green diodes is a safe and effective means for nonin-
vasive body contouring of the waist, hips, and thighs.
The results achieved with this device compare favor-
ably with a device employing red 635-nm diodes and
are independent of baseline body weight, BMI, and
total circumference measurements,
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