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the circumference of the hips, waist and upper 
abdomen.
The author of the article presents his own se-
veral years of experience in the use of LLLT to 
reduce the circumference of the abdomen, hips 
and thighs and to treat cellulite.
He performed procedures on 96 patients (80 
women aged 35–68 years and 16 men aged 
45–70 years). 
The effects were assessed on the basis of pho-
tographic documentation and the study of the 
volume of individual areas of the body, and con-
firmed the effectiveness of the above-men-
tioned devices in body shaping. No side effects 
were observed.
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Abstract
Low Level Laser Therapy (LLLT) does not de-
stroy adipocytes, but fat evacuation from the 
inside of the cells to the intercellular space. 
Initially, this method was used as a supplement  
to lipoplastic procedures.
Clinical trials have commenced on the use  
of the 532 nm wave in the local treatment  
of obesity. On the basis of the obtained results, 
the American FDA approved LLLT as a non-in-
vasive aesthetic procedure intended to reduce 
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Neira et al. imaged the effect of LLLT by 
scanning electron microscopy in an in vitro 
study: researchers observed the formation  
of a transitional micropore in the adiocyte 
membrane through which fat was released from 
the inside of the cell to the extracellular space 
[5]. One possible explanation could be the in-
creased level of ROS following LLLT application, 
which triggers the lipid peroxidation process, 
during which ROS reacts with lipids present  
in cell membranes, causing temporary mem-
brane damage by forming said pores [3].

LLLT does not destroy the adipocyte while 
it mobilizes fat inside the cell and "forces" it  
to go outside – the cell remains alive and in  
a physiological metabolic state.

The use of LLLT in the  
reduction of adipose  
tissue
Initially, LLLT was used 
as a method comple-
menting lipoplasty 
procedures, improv-
ing the fluidity of 
extraction during 
liposuction and re-
ducing postopera-
tive pain [6,7]. The 
results of several mul-
ticentre, randomized, 
controlled, double-blind 
studies allowed LLLT to be consi- 
dered an effective therapy used 
to reduce the circumference of the waist, hips, 
thighs and arms [6,8,9]. 

Neira R. et al. reported their observations 
after using a 10 mW device emitting 635 nm 
light, on the skin surface prior to liposuction to 
emulsify the fat and soften this area prior to as-
piration – the study was conducted in 250 pa-
tients [8].

Then, a placebo-controlled, randomized, 
double-blind, multicentre clinical trial was con-
ducted in a group of 700 participants, which  

Introduction
One of the major problems of the modern 
world is the rapid increase in the number of 
patients suffering from metabolic diseases, 
which are often based on obesity. There is also 
an increasing number of people, especially 
women, treating adipose tissue as an "enemy" 
they would like to remove. Many people choose 
treatments to eliminate fat cells, such as lipo-
suction, cryolipolysis, chemical lipolysis, etc. 
On the other hand, clinical studies from the 
last few years regarding the functioning of fat 
cells show that the use of the above-mentioned 
methods in the long term is not effective and 
may even be counterproductive. The available 
data show that after treatments involving the 
destruction of fat cells in the first year, they re-
generate or enlarge in other parts of the body 
(arms, back). At the end of the 20th century,  
a method aimed at reducing the circumference  
of the body in a non-invasive manner was deve- 
loped, i.e. Low-Level Laser Therapy (LLLT).

Mechanism of LLLT
The positive effect of LLLT on the cells of our 
body has been known for several decades.  
The main mechanism of action is the activation 
of cellular metabolism in two ways: by stimu-
lating the respiratory chain (main pathway) and 
by influencing cell signaling. A single photon 
can cause a reaction in one cell, which will emit 
several photons. These photons then trigger 
emissions in other cells, resulting in a spread-
ing reaction – these are the so-called high-
speed branched chain processes. The activation 
of the cascade of energy reactions is related to 
the absorption of photons of green, red and 
near infrared light by photoreceptors in cellu-
lar mitochondria, in particular by cytochrome 
C oxidase [1]. The subsequent phases are: an 
increase in the potential of the mitochondrial 
membrane, an increase in oxygen consumption 
[2] and the amount of adenosine triphosphate 
(ATP) [3], a temporary increase in reactive oxy-
gen species (ROS) [4] and the release of nitric 
oxide (NO) [1,2]. 
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assessed the clinical usefulness of LLLT as an ad-
junct to liposuction [10]. The results obtained by 
Neira et al., suggest that low-energy laser thera-
py shortened the procedure time, increased the 
amount of fat removed while reducing the force 
needed to break down fat, and also shortened 
the recovery time of patients and improved its 
results [10]. 

These observations were confirmed by  
a 2004 study [11].

532 nm wave therapy
Several years ago, clinical trials were started on 
the use of the shorter, 532 nm, wavelength in 
the local treatment of obesity. The aim was to 
increase the effectiveness of treatments reduc-
ing the volume of adipose tissue by increasing 
the amount of tissue removed and shortening 
the treatment time. These studies focused on the  
assessment of the effectiveness of the method in 
reducing the circumference of the hips, thighs 
and abdomen in obese people with a BMI in the 

range of 30–40 kg/m2.
In a randomized, double-blind, placebo-

controlled study, 28 obese subjects (no other dis-
ease) were randomized into two groups: the first 
was subjected to 30-minute LLLT treatments 
three times a week for four weeks; the second 
was subjected to simulated treatments [12]. The 
study used a laser emitting a wavelength of 532 
nm, with 10 x 17 mW LEDs. After four weeks, 20 
patients undergoing LLLT procedures (71.43%) 
achieved a reduction of the combined dimen-
sions of 7.2 cm compared with three patients 
undergoing simulated procedures. The mean to-
tal reduction in dimensions two weeks after the 
procedures was 15.21 cm. There were no adverse 
effects [12].

Based on these results, the US FDA approved 
LLLT as a non-invasive aesthetic procedure in-
tended to reduce the circumference of the hips, 
waist and upper abdomen in people with a BMI 
ranging from 30 to 40 kg/m2 [13].

The authors of the above-mentioned re-

Fig. 1. Patient, 48-years-old, BMI 42.8. Treatments in the abdominal area.  
Frequency: 12 procedures (VERJU), once a week and a vibration platform

A B

Measurement

 1. procedure 7. procedure 12. procedure Difference

Body’s weight 166 kg 163,7 kg 159,7 kg ‐ 6,3 kg

Measurement at the height of the last rib 136 cm 131 cm 130 cm ‐ 6 cm

Measurement at the height of the navel 132 cm 130 cm 126 cm ‐ 6 cm

Measurement at the height of the pubic symphysis 144 cm 136 cm 136 cm ‐ 8 cm
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various laser devices [15].
The clinical implication of these observa-

tions is as follows: patients may be reassured that 
the treatment will not induce the side effects  
associated with increases in cholesterol and tri-
glycerides, and the results indicate that there is  
a real decline in levels following treatment.

A very important element of the therapy is 
the appropriate qualification of the patient and 
informing that the potential for re-accumulation 
of adipose tissue remains unchanged, therefore 

search has additionally hypothesized that 
the fat released after LLLT may appear in the 
bloodstream and have a negative impact on the 
patient's lipid profile. The hypothesis was not 
confirmed in later studies. A non-randomized, 
non-placebo controlled pilot study showed 
that serum cholesterol and leptin levels de-
creased after the use of LLLT [14]. This obser-
vation was confirmed in other studies which 
showed a similar effect on the lipid profile of 
patients after LLLT procedures with the use of 

Measurement

 1. procedure 7. procedure Difference

Body’s weight 81,7 kg 78,2 kg ‐ 2,5 kg

Measurement at the height of the last rib 100 cm 97 cm ‐ 3 cm

Measurement at the height of the navel 107 cm 104 cm ‐ 3 cm

Measurement at hip level 110,5 cm 106 cm ‐ 3,5 cm

Thigh circumference 65 cm 63 cm ‐ 2 cm

Fig. 2. Female patient, 60-years-old, BMI 29.4. Treatments in the abdominal area.  
Frequency: 6 procedures (VERJU), once a week and a 10 min vibration platform

A

B
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Fig. 3. Female patient, 43-years-old, BMI 26.7. Treatments the area of the thighs and abdomen. 
Frequency: 6 procedures (VERJU), once a week and a 10 min vibration platform 

A B

Measurement

 1. procedure 3. procedure 6. procedure Difference

Measurement at the height of the navel 92 cm 87 cm 85 cm - 7 cm

Measurement at the height of the hip 98 cm 99 cm 98 cm - 0 cm

Thigh circumference 63,5 cm 62,5 cm 62 cm - 1,5 cm

Measurement

 1. procedure 4. procedure 12. procedure Difference

Measurement at the height of the navel 105 cm 100 cm 96 cm ‐ 9 cm

Measurement at the height of the pubic symphysis 102 cm 97 cm 94,5 cm ‐ 7,5 cm

Fig. 4. Female patient, 53-years-old, BMI 28.7. Treatments the area of the thighs and abdomen. 
Frequency: 12 procedures (VERJU), once a week and a 10 min vibration platform 

A B



estetyka ciała

5–6(5–6)/2021/vol. 1   Medycyna Funkcjonalna i Estetyka Lekarska 285

maintaining the desired aesthetic effect requires 
changes in the lifestyle.

Own experiences
Since 2018, the author of the article has been 
using devices emitting 532 nm wavelengths 
(Verju and Emerald) in treatments to reduce 
the circumference of the abdomen, hips and 
thighs and to reduce cellulite. During this pe-
riod, he performed procedures on 96 patients 
(80 women aged 35–68 years and 16 men aged 
45–70 years). The following parameters were 
used in the treatments: 10 class 2 linear di-
ode heads, power 16 mW ± 2 mW, wavelength 
532 nm ± 10 nm, continuous wave (CW), irra-
diation time 15 minutes. The treatments were 
performed in series, most often 8–12 repeated 
every 3–7 days.

The achieved effects were assessed on the 
basis of:

- tests of the volume of individual areas  

of the body (the 3D body scanner, Styku, device 
was used for the assessment),

- photographic documentation; pictures 
were taken of patients before the first treatment, 
after the sixth treatment and after the last treat-
ment completing the therapy.

No side effects were observed in any of the 
patients.

Author's own observations fully confirm the 
effects obtained by other authors in the studies 
cited above. In addition, based on the question-
naires of patient satisfaction, it was found that 
about 50% of people improved their well-being 
(including the words "I have more strength and 
energy").

Such an effect can probably be associated 
with the cascading increase in mitochondria 
activity and the use of free fatty acids in ener-
gy production processes. The author intends to 
subject this phenomenon to further observation 
and documentation.

Fig. 5. Female patient, 58-years-old, BMI 29.7. Treatments in the area of the abdomen,  
thighs and buttocks. Frequency: 12 procedures (VERJU), once a week and a 10 min  

vibration platform

A B

Measurement

 1. procedure 4. procedure 12. procedure Difference

Measurement at the height of the navel 105 cm 100 cm 96 cm ‐ 9 cm

Measurement at the height of the pubic symphysis 102 cm 97 cm 94,5 cm ‐ 7,5 cm
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Conclusion

� LLLT, including the Emerald device, can be 
considered an effective body contouring tool that 

allows you to reduce the circumference in vari-
ous areas of the body, and the use of this method 
does not cause any negative effects.

Measurement

 1. procedure 6. procedure 12. procedure Difference

Body’s weight 58,6 kg 56,7 kg 56,2 ‐ 2,5 kg

Measurement - right thigh 59 cm  
42 cm

56 cm  
41 cm

56 cm  
40 cm

‐ 3 cm  
‐ 2 cm

Measurement at the height of the hip 104 cm 103 cm 101 cm ‐ 3 cm

Measurement at the height of the pubic symphysis 87 cm 87 cm 85 cm ‐ 2 cm

Fig. 6. Female patient,  39 years old, BMI 24.2. Treatments in the area of the abdomen, thighs and 
buttocks. Frequency: 12 procedures (VERJU), once a week and a 10 min vibration platform

A

B
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