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Background and Objectives: Low-level laser therapy
(LLLT) has been shown to induce cellular reactions in non-
photosynthetic cellshoweverskepticism remains regarding
efficacy at the clinical level. The purpose of this study was
to evaluate the efficacy of LLLT independent of liposuction.
Additionally, a weight loss supplement (CurvaTM, Santa
Barbra Medical Innovations, Santa Barbra, CA) was
evaluated. This clinical trial evaluates the effectiveness
of the Erchonia EML Laser (ZeronaTM System, Santa
Barbra Medical Innovations) for non-invasive fat reduction
and body contouring in a split-body clinical evaluation.
Materials and Methods: Five subjects were enrolled and
completed the study. Subjects had a body mass index (BMI)
of less than or equal to 29 kg/m2 and satisfied the set
inclusion criteria. Participants were randomly assigned to
receive low-level laser treatments on one side of the body
three times per week for 2 weeks. One group took the weight
loss supplement andwas also treated with the laser. Subject
satisfaction questionnaires, physician blinded photo evalu-
ation, circumference measurements and ultrasound
measurements were utilized to evaluate efficacy.
Results: Circumference measurements revealed no
statisticallysignificantreductionateither7daysor1month
post-treatment. One month following treatment the
greatest circumference reduction overall was 0.5 � 0.3
inches. Ultrasound measurements also did not reveal stat-
istically significant reduction in fat layer thickness
(P > 0.5). Evaluation by three blinded dermatologists
resulted in average correct photo identification of 51.1%.
Results reflect little clinical difference between post-treat-
ment and baseline images. Three subjects recording a ‘‘dis-
satisfied’’ rating on satisfaction questionnaires and all
subjects reported the effects of the treatment were less than
expected.Subjects whotook theweight loss supplementhad
no greater circumference reduction or identifiable clinical
outcome.

Conclusions: This small study demonstrates to the
authors that thereneedstobemoreevidencetoshowclinical
circumferential reduction before LLLT can be recom-
mended as an effective therapeutic option. Lasers Surg.
Med. 43:114–121, 2011. � 2011 Wiley-Liss, Inc.
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BACKGROUND AND OBJECTIVES

The emergence of non-invasive modalities targeting
subcutaneous fat to achieve body contouring continues to
gain interest and popularity amongst physicians and
patientsasanalternativeto liposuction.Numerousdelivery
mechanisms have been developed to achieve body slimming
without surgery. Subcutaneous adipocyte destruction
has been investigated with numerous technologies includ-
ing: ultrasound, infrared, radio frequency and cryolipolysis
[1–6]. High-intensity focused ultrasound (HIFU) is cur-
rently considered an adjunct to, rather than a replacement
for liposuction. Radiofrequency methods have been associ-
ated with complications that include appearance of second-
degreeburns,persistenterythema,scarring,edema,andfat
atrophy. Infrared light, alone or in combination with other
methods, has also been employed to remove fat, with limited
success [7,8]. Cryolipolysis has been shown to selectively
damage subcutaneous fat without causing damage to the
overlyingskinthroughthemethodofcold-inducedapoptosis
ofadipocytes,andfurthertrialswiththistechnologyarestill
underway [6,9].

Low-level laser therapy (LLLT) has been applied across
multiple medical disciplines, and studies have exhibited
laser therapy’s ability to induce an assortment of cellular
reactions in nonphotosynthetic cells. Laser therapy has
been shown to have numerous effects at the cellular level
[10–14]. Neira et al. [14] applied laser therapy at 635 nm
to cultured adipocytes and human adipose tissue [14].
Utilizing scanning and transmission electron microscopy
(SEM and TEM) images revealed that 99% of the cellular
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content including fat was released from the adipocyte, a
phenomenon not observed within the control samples
[14]. TEM images revealed the formation of a transitory
pore and complete deflation of adipocytes with surrounding
cells intact. It was concluded that the disruption of
the adipocyte membrane is what enabled the liberation of
thestored fattymaterial; thus,prompting thecollapse of the
adipocyte [14].

LLLT therapy alone was FDA cleared for fat reduction in
2010; yet, skepticism still remains regarding the efficacy of
this modality at the clinical level [15]. Multiple studies have
been published highlighting adipocyte modifications sub-
sequent to laser therapyand itsability toserveasanadjunc-
tive tool for liposuction. However, the purpose of this
institutional review board approved study was to evaluate
the efficacy of LLLT in reducing circumference measure-
ments of the abdomen and thighs independent of liposuc-
tion. Additionally, a weight loss supplement is reported to
significantly enhance the observed results after laser treat-
ment, and it is of interest to separately evaluate the supple-
ment and laser effects. To this end subject satisfaction
questionnaires, blinded photo evaluation, circumference
measurements and ultrasound measurements of the fat
layer were utilized to evaluate efficacy. The clinical
trial detailed in this report evaluates the effectiveness of
the Erchonia EML Laser (ZeronaTM System, Santa Barbra
Medical Innovations) and a weight loss supplement (Cur-
vaTM, Santa Barbra Medical Innovations) for non-invasive
fat reduction and body contouring in a split-body clinical
evaluation.

Laser Mechanism of Action

The LLLT System utilized targets the mitochondrion,
specifically cytochrome c oxidase, a terminal enzyme.
Cytochrome c oxidase is a photoacceptor, absorbing light
at a peak spectrum of 630–670 nm (red spectrum). This
particular molecule is responsible for ensuring that the
Respiratory Chain goes to completion. The Respiratory
Chain harvests electrons from O2 and NADH passing
them along through a series of redox reactions, ultimately
producing ATP and H2O. Cytochrome c oxidase promotes
the electron flow along the Respiratory Chain between
Complexes III and IV.

This low level laser is proposed, based on a study
performed in 2005, to stimulate photoexcitation of certain
reaction centers in the cytochrome c oxidase molecule
therefore influencing the redox state of these molecules
and consequently, the rate of the electron flow in the
molecule. Photoexcitation of cytochrome c oxidase may
occur through a cascade of reactions called photosignal
transduction (stimulation of other reactions) [14,16,17].
The LLLT laser evaluated forms a transitory pore in the
bi-lipid membrane of an adipose cell allowing triglycerides
and fatty acids move into interstitial space. The pore is not
damaging to the cell, but simply serves as a means for the
fatty contents of the cell to evacuate. The excess fat is then
passed through the body during its normal course of detox-
ification [14].

MATERIALS AND METHODS

Five individuals were evaluated for study suitability
and all qualified and were enrolled. All of the qualified
and enrolled subjects attended the initial pre-treatment
phase and completed study participation through the
study endpoint. All subjects deemed eligible for participa-
tion in this clinical study satisfied each of the following
inclusion criteria: male or female aged 18–60 years; good
overallhealthasdeemedbythe investigator; subjectdesires
and is a candidate for fat reduction of the abdomen and
bilateral thighs; willing and able to abstain from partaking
in any treatment other than the study procedure to promote
body contouring and/or weight loss throughout the course
of study; and had a body mass index (BMI) of less than or
equal to 29 kg/m2.

Subjects were excluded from the study for the following
conditions: BMI of 30 kg/m2 or greater; females who are
pregnant or lactating or planning pregnancy prior to the
endofstudyparticipation; femalesmenstruatingatthetime
of treatment; prior surgical intervention for body sculpting/
weight loss; known kidney, cardiovascular, or lymphatic
disease; active cancer or cancer within 1 year of remission;
current use of the following medications: Accutane or other
retinoids within the past 12 months, psychiatric drugs,
anticogaulants of any type (including baby aspirin); devel-
opmental disability or cognitive impairment that would
preclude adequate comprehension of the informed consent
form and/or ability to record the necessary study measure-
ments; or subjects that were deemed by the investigators
tobe inappropriate for thestudy.All subjectswererecruited
from the assessment investigators’ patient database.
Subjects signed the informed consent form, and satisfied
all of the study eligibility criteria. Subjects were not offered
any form of compensation to participate in the clinical
trial and were charged 600 dollars for the cost of the laser
procedure.

Overview of Laser and Supplement

The Erchonia EML Laser consists of two primary
components: the control unit with integrated touch
screen, and four movable arms. The device contains 5—3b
Line Generated Laser Diode Modules, at a wavelength of
635 nm.Themodulationisaconstantwaveat1,000 Hz.The
device can be adjusted by 44 in. in vertical arm height
and contains four independent adjustable arms to obtain
the desired laser concentration. The device was recently
(2010) FDA cleared for fat reduction.

In addition to treatment with the Erchonia EML
Laser, the study required subjects to utilize a weight loss
supplement (Curvet) to enhance treatment effects. The
supplement is designed to ensure the lymphatic and circu-
latorysystems,aswellastheliverarefunctioningatoptimal
and beneficial levels to maximize the effect of the procedure.

The weight loss supplement (CurvaTM) contains:

� Niacin (200 mg): powerful oxidant that supports the elec-
tron transport chain which is a major photochemical tar-
get of the Zerona.
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� Ginko Biloba: a beneficial vasodilator which increases
blood flow thus transportation of fatty debris.
� Green Tea Extract and L Carnitine: help with the break-

down and transportation of fatty debris.

This supplement is reported to significant enhance the
observed results but is reported to not be necessary for
success [18].

Study Design

The clinical study was a multiple treatment, randomized
clinical trial to be conducted at a private site. The five
participants were randomized to two treatment groups.
Three were treated with the Erchonia EML Laser on
one side of the body and received no treatment on the other
in a randomized fashion. These three also took the weight
loss supplement 2 weeks prior to study start, throughout
the study and 2 weeks following treatment completion. The
second treatment group of two patients was treated only
withtheErchoniaEMLLaserononesideofthebodywithout
taking the weight loss supplement. The subjects in this
group received no treatment on the other side of the body.
Subjects were treated by the study investigator or certified
study staff that performed all clinical evaluations at the
study site. Follow-up visits included measures of safety
and effectiveness (7 days post-treatment and 1 month
post-treatment).

The circumference in inches (in.) of the subject’s abdomen
and thighs were measured and recorded across all time
points. The abdomen/waist circumference measurement
was located at the subject’s natural waist formation
and the distance in inches from the floor to the point at
which the circumference was measured remained consist-
ent throughout the study. Bilateral thigh circumference
measurements were also measured utilizing distance in
inches from the floor to the point at which the circumference
of the thighs were measured to maintain consistency
throughout the study. Additionally, the same individual
was responsible for all circumference measurement record-
ings to preserve study consistency. The subjects BMI’s
were recorded pre-procedure, 7 days and 1 month post-
procedure.

Photographs were obtained using an industry standard
photographic system distributed by Canfield Scientific
(Fairfield, NJ). All images will be captured using the Can-
field digital photography system with the Mirror software
package for image collection, storage, and analysis. Using
positional markers in the treatment room standardized
positioning was attained and again the same individual
was responsible for all photographs to preserve study con-
sistency. Three independent reviewers conducted masked
analysis of all photographs after the 1-month post-treatment
visit was completed. The reviewers evaluated the photo-
graphs for all subjects without knowledge of the time point
(pre-treatment vs. 1 month post-treatment). The analysis
specifically evaluated the percentage of subjects who
improved by a score of one or more (scale is 0–4) compared
to baseline. The scale used for evaluation is the following:

0: no change or no improvement

1: mild improvement

2: moderate improvement

3: marked improvement

4: excellent improvement

Subjects in both treatment groups also underwent ultra-
sound imaging with the Titan ultrasound system with Site-
link software by Sonosite. Subjects in the weight loss
supplement group underwent baseline ultrasound imaging
before they began taking the supplement. Ultrasound
imaging was taken and evaluated at 7 days and 1 month
post-treatment. Reproducible ultrasound measurements
required consistent placement of a measurement template
thatwasattainedbyutilizingexternallandmarksor,ifthere
was a lack of external landmarks, then a measurement from
the belly button and spine was taken so a similar placement
of the template could be achieved. Fat layer thickness
measured from the dermis-fat interface down to the deep
fat-muscle fascia interface. Actual fat layer thickness
measurements with ultrasound were acquired by placing
a large amount of coupling gel on the transducer face so it
could couple to the soft tissue surface without pressure that
may deform the tissue surface and effect the measured fat
layer thickness.

Clinical assessment of any side effects such as erythema,
edema, blistering, hyperpigmentation, hypopigmentation,
whitening, purpura, and scarring were done at each follow-
up evaluation visit with the following scale:

� 0: absent
� 1: mild (barely noticeable)
� 2: moderate (clearly noticeable)
� 3: severe (highly noticeable)

Treatment

The treatment phase of the study commenced immedi-
ately following the pre-procedure circumference and ultra-
sound measurements. Subjects entered the procedure
room and were placed in a comfortable supine position
uponthetreatmenttable.Subject’seyeswereprotectedwith
appropriate goggles. Subjects were treated with a multiple
head low-level diode laser consisting of four independent
diode laser heads each that create an independent spiraling
pattern that is totally random to guarantee target
area coverage (abdomen and thighs). Each laser emits a
635 nm (red) laser beam with each diode generating
15 mW output. The total laser energy that that patient is
exposed to with front and back treatments combined is
6.60 J/cm2. The treatment phase extended over 2 consecu-
tive weeks, with each subject receiving six total treatments
with the laser across the consecutive 2 weeks; three
procedures per week, each treatment 2 days apart. Each
procedure took place at the investigators’ test site.

Treatment was delivered 20 minutes to the front of the
body and 20 minutes to the back of the body. Each of the six
treatment sessions took 40 minutes in total. The total laser
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energy that the subjects randomized to actual laser
treatment received, front and back treatments combined,
was approximately 6.60 J/cm2.

Data Analysis

Only one side of each subject was treated and the other
was used as a bi-lateral control to provide an external
visual means of comparison during the study and to serve
as a control measurements. Three ultrasound measure-
ments of both sides were obtained and averaged. The
threshold for clinical significance in this study is a 10%
decrease in normalized fat layer thickness. Changes in fat
layer thickness on the untreated side were calculated as a
percent change and subtracted from the treated side to
normalize the treated fat layer thickness changes. For
example, if a �2% reduction (i.e., an increase attributed
to 5 lb weight gain) was measured in the control while the
treated side measures a 8% reduction (i.e., an actual
reduction), then the normalized fat layer reduction was:
8% � (�2%) ¼ 10%.

Blinded photograph assessment on the 0–4 point scale
required an average of 0.5 points improvement for clinical
significance, corresponding to a 10% clinical difference. If
the 7 days and 1 month endpoints revealed a 10% corre-
sponding to 0.5 points average improvement on this scale,
theErchoniaEMLLaserwillbedeemedtohaveasignificant
clinical effect.

Measurements of circumference (abdomen and treated
thigh) were evaluated at each follow-up for the change in
circumference measurements from baseline (pre-pro-
cedure). The threshold for clinical significance in this study
is a 10% decrease in each area (abdomen and thigh, respect-
ively)circumferencefrombaseline.However,previousstud-
ieshave utilized as a primary efficacyoutcome thechange in
total combined inches in circumference measurements
(waist, hips, and bilateral thighs) from baseline (pre-pro-
cedure). Individualsubjectsuccesscriteriawasdefinedasat
least 3.0 in. reduction in combined circumference measure-
mentsforthewaist,hip,andbilateralthighsfrombaselineto
after completion of the 2-week study procedure adminis-
tration protocol phase. The overall study success criterion,
established by Food and Drug Administration (FDA), was
defined as at least a 35% difference between treatment
groups, and it was determined by the FDA that a reduction
of at least 3.0 in. was clinically meaningful [15].

In addition to the analysis of circumferential reduction as
a means to determine a clinically meaningful outcome,
participants were asked to assess their level of satisfaction
pertaining to their change in shape in thearea treatedat the
completion of the treatment administration phase. Subjects
were asked to record a rating on a 3-point scale of satisfied,
neither satisfied nor dissatisfied, or dissatisfied. Addition-
ally subjects were questioned about if they would have the
procedure again (yes or no) and about treatment effects on a
3-point scale of less effect than expected, effect was as
expected, or effect than more than expected. Subjects were
alsoaskedtorecordaratingona10-pointscalefromstrongly
disagree to strongly agree to the question of if there was a
change in the treated area.

RESULTS

Five subjects, one male and four females, with mean age
51 and skin types I and II were enrolled and completed the
entirestudy.Clinicalassessmentofanysideeffectsrevealed
no erythema, edema, or other effects immediately following
treatment or at 7 days following the final treatment.
Additionally, all subjects (100%) reported pain as 0 out of
10immediatelyfollowingeachtreatment, indicatingnopain
with the treatment.

All subjects BMI’s were monitored throughout the
duration of the study (Fig. 1). Subject 1 did have an increase
in BMI from baseline of 28–29 kg/m2 at 7 days and 1 month
following the final treatment. This corresponded to a weight
gain of 11 lb. Subject 2 had a decrease in BMI from 25 at
baseline and 7 days post-treatment to 24 at 1 month post-
treatment. This corresponded to a weight loss of 3 lb. All
other subjects maintained a stable BMI throughout the
course of the study.

The circumference of the treated area on each subject
was tracked throughout the study (Fig. 2), and changes in
circumference and weight from baseline were monitored
(Table 1). Three subjects had only the abdomen treated,
one had the abdomen and thigh treated, and one had only
the thigh treated. A negative circumference change
represents the desired results of reduction in the treated
area. Body circumference measurements at both the 7 days
and 1 month time points were not found to be statistically
significant (P ¼ 1.00 at both 7 days and 1 month [P > 0.05])
for any body area or for the total number of inches of all body
areas combined (if more than one area was treated). Subject
5 had the greatest circumference decrease corresponding to
2.25%. Subject 2 had both the thigh and abdomen evaluated
and had reduction in the abdomen, but circumference
increase in the thigh. One month following treatment the
greatest circumference change overall was 0.5 � 0.3 in.
(subject 4 and 3).

Ultrasound measurements evaluating changes in fat
layer thickness are represented as a percentage of normal-
ized fat layer reduction (Table 2). A negative value indicates
a larger fat layer than baseline. One subject reached
the threshold for clinical significance of a 10% decrease in
normalized fat layer thickness. Subject 5 had a 10.8%

Fig. 1. Subjects body mass index throughout study duration.
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decrease in fat layer thickness at 7 days post-treatment, but
1 month post-treatment this reduction had dropped by 50%
toa5.4%decreaseinfat layerthickness.Overall,ultrasound
measurements at 7 days and 1 month were not found to be
statistically significant (P ¼ 0.56 at 7 days and P ¼ 0.80
at 1 month [P > 0.05]).

Before and after photos were evaluated by three
independent dermatologists who were blinded to the
temporal sequence of the photos. Evaluators were asked

to identify thebeforeandafter treatmentphotoswhichwere
presented to the physicians for evaluation in random order.
Two physicians identified 16 out of 30 images correctly,
and one identified 14 out of 20 correctly (average correct
identification of 51.1%). Kappa statistics were performed to
evaluate the magnitude of correct identification for each
evaluator (Table 3). The data from this sample showed that
independent physician (1) and (2) correctly identified 53.3%
of images. Physicians were substantially consistent but
not accurate (agreement between Kappa coefficient vs. gold
standard of �0.07 to 0.07) in their identification of before
and after photos. The interpretation of Kappa can be seen in
Table 4.

The evaluators were also asked to rate the observed
improvement on the photos using the quartile improvement
scoring scale (0–4). Each physician provided three ratings
at each time-point for each subject and these were averaged
and tabulated. Negative values assigned for incorrect

designation of the treated side. The physicians rating of
improvement was not statistically significant at 7 days
(P ¼ 0.34) or at 1 month (P ¼ 0.18). Table 5 displays
the averaged values awarded to each subject by each phys-
ician on this quartile scale (0 ¼ no improvement (0%),
1 ¼ mild improvement (1–25%), 2 ¼ moderate improve-
ment (26–50%), 3 ¼ marked improvement (51–75%),
4 ¼ excellent improvement (76–100%)). Data indicated
no physician thought any subject had more than mild
improvement.

Three independent dermatologists were also asked
to evaluate the subject’s left and right sides independently
using the quartile improvement scoring scale (0–4).
Each physician provided two ratings at each time-point
for each subject and these were averaged and tabulated
(Table6).Negativevaluesassignedforincorrectdesignation
of the treated side. The physicians rating of improvement
was not statistically significant at 7 days (P ¼ 0.54) or at
1 month (P ¼ 0.46). Subject 3 had the most significant
improvement throughout the study according to physician
evaluation (average ratings of 0.50 at 7 days and 0.42 at
1 month post-treatment).

Of the total five study participants, all five responded
to the satisfaction survey. Three subjects (60%) recorded
a ‘‘dissatisfied’’ rating and two subjects (40%) recorded a

Fig. 2. Circumference measurements of treated areas

throughout study duration.

TABLE 1. Circumference Measurements Tabulated inPercentage andTotal Inches FromBaseline WithInitialand

Final Subject Weights (lb)

Subject Curva

Circumference from baseline (%) Total circumference change (in.)

Initial

weight (lb)

Final

weight (lb)

7 days post-Tx 1 month post-Tx
7 days

post-treatment

1 month

post-treatmentAbdomen Thigh Abdomen Thigh

1 Yes 0.62 N/A 2.47 N/A 1.25 1 205 216
2 Yes 0 3.7 �1.35 2.78 1 0.25 157 154

3 No �1.28 N/A �0.64 N/A �0.5 �0.25 151 151

4 Yes 0.74 N/A �1.48 N/A 0.25 �0.5 124 122

5 No N/A �1.12 N/A �2.25 �0.25 �0.5 139 136

TABLE 2. Ultrasound Measurements Obtained Post-

Treatment

Subject

Normalized fat layer changes (%)

7 days post-

treatment

1 month post-

treatment

1a �6.1 �13.0

2b N/A N/A

3 N/A 3.4

4 �7.4 �11.0
5 10.8 5.4

aOnly two ultrasound measurements utilized and averaged.
bMeasurements not utilized due to technical difficulties.
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‘‘neither satisfied or dissatisfied’’ rating. None of the partici-
pants recorded a ‘‘satisfied’’ rating (Table 7). Moreover, all
subjects (100%) reported the effects of the treatment were
less than expected, and four subjects (80%) reported they
would not have the treatment again. One patient reported
she would have the treatment again. Two subjects (40%)
reported the change in the area treated as a 1 on a 10-point
scale (stronglydisagree),andonesubjectreportedchangeas
a 2 out of 10, also indicating strong disagreement to change
in the treated area. One subject reported a 4 out of 10 for
change in the treated area, and one subject reported a 10 out
of 10 corresponding toagreement withchange in the treated
area (Table 7). This change was noted by the subject to be
change in thigh texture. Subjects also provided additional
comments (see Appendix).

DISCUSSION

The clinical study was a multiple treatment, randomized
clinical trial conducted at a private site with five partici-
pants to evaluate a Low-level laser therapy device for non-
invasive fat reduction and body contouring in a split-body
clinical evaluation. No photothermal or photoacoustic

mechanisms are associated with this device [15]; therefore
no macroscopic heating or sensation was observed and fur-
ther no clinical side effects were noted. All subjects reported
no pain immediately following each treatment.

Circumference changes monitored throughout the study
revealed no statistically significant reduction (>10%) in
treated area circumference at either 7 days or 1 month
post-treatment. One month following treatment the great-
est circumference change overall was 0.5 � 0.3 in., which
does not reveal a significant circumference reduction.

Ultrasound measurements also did not reveal significant
reduction in fat layer thickness. One subject reached the
threshold for clinical significance of a 10% decrease in nor-
malized fat layer thickness at 7 days post-treatment, but
1 month post-treatment this reduction had dropped by 50%
to a 5.4% decrease in fat layer thickness. This suggests the
results of the laser treatment may not be sustainable. How-
ever, only seven ultrasound data points were obtained and
analyzed, and further ultrasound evaluation would be use-
ful to confirm these results.

Photo evaluation by three blinded dermatologists
resulted in average correct photo identification of 51.1%.
Physicians were substantially consistent but not accurate,
with correct identification of 51.1% just 1.1% better than
random guessing (probability of 50%). This reflects very
little clinical difference between post-treatment and base-
line images. Data indicated no physician thought any sub-
ject had more than mild improvement. Throughout the
study the greatest percentage improvement on average
documented by the three independent physicians was
12.5%. Subjects also haddifficulty seeing results, with three
subjects recording a ‘‘dissatisfied’’ rating and two subjects
recording a ‘‘neither satisfied or dissatisfied’’ rating when
asked if they were satisfied with the treatment. All subjects
reported the effects of the treatment were less than

TABLE 4. Interpretation of Kappa

Kappa

Strength of

agreement

�0 Poor

0.10–0.20 Slight

0.21–0.40 Fair
0.41–0.60 Moderate

0.61–0.80 Substantial

0.81–1 Almost perfect

TABLE 3. Kappa Statistics Based on Physician Photo Evaluations

Physician

Total number of

subjects evaluated

Number of correct

identification

Percentage of

correct identification

Kappa coefficient

vs. gold standarda

Independent (1) 30 16 53.3 0.07

Independent (2) 30 16 53.3 0.07
Independent (3) 30 14 46.7 �0.07

aIndicates the magnitude of correct identification versus Gold Standard for each evaluator.

TABLE 5. Physician Improvement Ratings From Baseline to Follow-Up Visits

Subject

Physician ratings on quartile improvement scale

7 days post-treatment 1 month post-treatment

Physician 1 Physician 2 Physician 3 Average Physician 1 Physician 2 Physician 3 Average

1 0 0.17 �0.33 �0.05 0 0.5 0 0.17

2 0.33 0.17 0 0.17 �0.67 �0.17 0.33 �0.17

3 0.33 0 0 0.11 0.33 0.17 0 0.17
4 �0.33 0 �0.33 �0.22 0 0 0.33 0.11

5 0 0.17 0.33 0.17 0 0.17 0 0.06
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expected. While these survey results are subjective, it
provides useful insight into the prescriptive of the study
subjects on the results obtained.

Three subjects also took the weight loss supplement
2 weeks prior to study start, throughout the study and
2 weeks following study completion in addition to under-
going laser treatment. It was hypothesized that this supple-
ment would assist in weight loss and thus result in larger
circumference reduction and greater clinical results. How-
ever, subjects who took the supplement had no greater
circumference reduction or identifiable clinical outcome
through blinded photo evaluation. There could be multiple
reasonsforthis, includingpooradherencetothesupplement
regimen, increase in overall weight (as in subject 1) or other
biological factors. Further evaluation of the supplement
separate from and in concert with the LLLT for body
contouring would be warranted due to the inconsistent
results of this study.

Potential factors which could have influenced the results
of this study include the small sample size, however given
the statistical analysis it is unlikely that a larger cohort
would have shown any difference. This study also utilized
partial body site treatments. There may be some systemic
reaction to the LLLT treatment in which treating larger
areas would lead to a better overall response. If this was
the case this study design may underestimate the overall
clinical effect. However, if this were the case there should
have been an overall trend in circumference reduction
noted, which there was not.

Although we standardized our approach as best we
could to eliminate variability there are some concerns
regarding consistency in both circumferential and ultra-
sound measurements. A larger sample size would help to
eliminate variability in these measurements.

CONCLUSION

The Erchonia EML Laser was not demonstrated to be
effective in reducing circumference of each treated region
or reducing fat layer thickness through ultrasound evalu-
ation. The weight loss supplement utilized also seemed to
have no effect on circumference and fat layer reduction.
Additionally, the low satisfaction ratings reported by sub-
jects and low clinical improvement ratings by physicians
suggests the efficacy of this LLLT for body contouring is
minimal. This small study demonstrates to the authors that
there needs to be more evidence to show clinical circum-
ferential reduction before LLLT can be recommended as an
effective therapeutic option.
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APPENDIX: PATIENT SATISFACTION
QUESTIONNAIRE ADDITIONAL COMMENTS

1. ‘‘Nothing changed, I don’t believe the laser works, no
weight loss or visual change’’.

2. ‘‘Very slight improvement, would have again if I didn’t
have to pay. Was not worth 600$’’.

3. ‘‘Did not see any change in the treated area.’’
4. ‘‘I was looking forward to a little change—That would

have been nice. But my expectations were low, so dissat-
isfied would be too strong of a feeling.’’

5. ‘‘Possibly lessgirth.Maybeadecrease incelluliteappear-
ance.Girthonlynoticeable insometighterclothes.Noted
with 1 treatment left.’’

6. ‘‘Clothes fit slightly better-minimally better appearance
in the tone.’’

7. ‘‘I will do the 2nd leg to truly determine if there was a
change. It was too time consuming to have such a little
improvement in both girth and appearance.’’
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