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Non-invasive treatment with transcutaneous 
non-focused ultrasound for the reduction 
of abdominal subcutaneous tissue
Tratamento não invasivo com ultrassom não focado transcutâneo na 
redução do tecido subcutâneo abdominal
DOI: http://dx.doi.org/10.5935/scd1984-8773.201791648

ABSTRACT
   Introduction: Introduction: Not focused ultrasound is a noninvasive alternative to im-

prove body contour. 
  Methods: It's reported five cases treated with eight weekly sessions of not focused ultra-

sound on the abdomen. 
  Results: The treatment did not affect the routine of patients; it was comfortable and safe 

for most. There was a reduction in the thickness of the fat layer evaluated by ultrasound and 
in the circumferential measures in all patients, with clinical improvement evidenced in the 
photographic documentation especially in patients with lesser thickness of subcutaneous. 

  Conclusion: The device was safe, and was shown clear reduction in abdominal subcuta-
neous tissue.

  Keywords: adipose tissue; ultrasonic therapy; ultrasonography; abdominal subcutaneous fat 

RESU MO
  Introdução: O ultrassom não focado é alternativa não invasiva para melhora do contorno 

corporal. 
  Métodos: São relatados cinco casos tratados com oito sessões semanais de ultrassom não 

focado no abdômen. 
  Resultados: O tratamento não interferiu na rotina dos pacientes, tendo sido considerado 

confortável e seguro. Houve redução na espessura do subcutâneo avaliado por ultrassom e 
nas medidas circunferenciais em todos os pacientes, com melhora clínica evidenciada na 
documentação fotográfica principalmente nos pacientes com subcutâneo de baixa espessura. 

  Conclusão: O tratamento se mostrou seguro, com evidências de redução do tecido sub-
cutâneo abdominal.  

  Palavras-chave: tecido adiposo; terapia por ultrassom; ultrassonografia; gordura subcutâ-
nea abdominal

INTRODUCTION
Although highly effective, surgical treatment of body re-

modeling requires anesthesia and a long recovery time.1 Stim-
ulated by an increasing demand for procedures with minimal 
recovery time and few side effects, several modalities of non-in-
vasive treatment have arisen with the promise to improve the 
body’s contour.2,3

A significant number of such devices are based on ultra-
sonic energy – including with focused and non-focused ultra-
sound devices, depending on how the energy is delivered to the 
tissues.4 Focused ultrasound devices cause necrosis to fat cells in 
the treated area. Non-focused ultrasound devices act by altering 
the permeability of adipocytes, reducing their volume, with ab-
sence of cellular necrosis, leading to minimal discomfort.4,6
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The MedContour® (General Project, Montespertoli,  
Italy) is a non-focused ultrasound device that has a handpiece 
equipped with two non-focused ultrasound angled transducers, 
aimed at treating adipose tissue (AT) between 1 and 5cm below 
the skin surface. Non-focused beams can create a weakly focused 
ultrasound field at the point where the beams overlap. The vac-
uum’s action pulls the AT into the handpiece, allowing the ul-
trasonic beams to be directed exclusively to the treated area’s AT, 
without exposing adjacent structures to risk. This mechanism 
alters the adipocyte’s plasma membrane’s permeability, releasing 
intracellular lipids into the interstitial fluid without evidence 
of cellular apoptosis.1,4,6 The device also has a separate vacuum 
handpiece for lymph node stimulation and lymph drainage.

According to the scientific literature, non-invasive im-
aging, carried out with soft tissue ultrasound,7 can evidence the 
reduction in the subcutaneous

The present study was aimed at describing the effect 
of transcutaneous, non-focused ultrasound on subcutaneous  
abdominal tissue of five patients.

METHODS
The present paper describes five cases of patients (Table 1) 

treated with eight 1-hour weekly sessions in the abdominal re-
gion (power = 2-3 watts, vacuum = 25mmHg, wave frequency 
= 1Mhz modulated between 20-50Khz), using the MedCon-
tour® (General Project, Montespertoli, Italy) device, from No-
vember to December 2014. 

The objective and subjective parameters evaluated before 
and one week after the last session were: a) circumferential mea-
surements b) ultrasound assisted measurements of the abdominal 
subcutaneous tissue thickness and c) digital photographs taken with 

a Sony Cyber-shot DSC-W380® digital camera (Sony, Tokyo, 
Japan). The patients were instructed not to change their eating 
habits and physical exercise routine.

RESULTS
The treatment was described by patients as comfortable, 

with only burning sensation being reported when the handpiece 
was not well coupled to the treatment area. Only one patient re-
ported burning sensation in the abdomen’s lateral regions, which 
required several pauses for cooling.

There was erythema and heat sensation immediately after 
the session, which resolved within hours without intervention. 
Ecchymosis occurred in one patient, with complete remission 
after two weeks. The treatment did not interfere in the patients’ 
routine, and there were no reports of other adverse events.

There was a significant reduction in the subcutaneous tis-
sue’s thickness, measured by ultrasonography (Table 2, Graph 1), 
with a maximum decrease of 9.4 mm. In the circumferential 
measurements (Table 3, Graph 2), a patient had an increase of 
the circumference of up to 1cm in two of the measurements 
(Graph 2), which, however, was not confirmed on ultrasonog-
raphy (Graph 1).

Table 1: Patients’ characteristics
Gender Female 4 80%
 Male 1 20%

age (years) Mean  28.4
 Median  28
 Minimum-maximum 27-32
 Standard deviation  2.1

Weight (kg) Mean  60.1
 Median  64
 Minimum-maximum  52-66.5
 Standard deviation  7

Height (m)  Mean  1.63
 Median  1.62
 Minimum-maximum  1.57-1.71
 Standard deviation  0.05

Body mass index (kg / m2) Mean  22.5
 Median  22.7
 Minimum-maximum 19.8-26.4
 Standard deviation  2.7

Table 2: Summary of measurements of the patients subcutaneous’ 
thickness in the mesogastrium and right and left flank regions at 

baseline and one week after the last session

  Subcutaneous thickness (mm) 
  before after decrease p
Right flank (n = 5)    
 mean 24.17 19.,18 4.98 0.015a

 median 23.10 18.10 5.65 
 min 14.77 9.12 0.37 
 max 34.57 34.20 7.23 
 standard deviation 7.64 9.57 2.72 

Right mesogastrium (n = 5)    
 mean 23.01 19.40 3.61 0.088a
 median 23.40 19.50 3.47 
 mínimo 7.92 8.01 -0.09 
 máximo 39.67 30.30 9.37 
 standard deviation 11.99 8.58 3.60 

Mesogástrio esquerdo (n=5)    
 mean 22.43 18.99 3.44 0.090a

 median 22.27 18.20 1.56 
 min 8.10 7.15 0.95 
 max 38.10 28.90 9.20 
 standard deviation 11.74 9.29 3.44 

flanco esquerdo (n=5)    
 mean 23.38 19.64 3.74 0.023a

 median 19.50 17.10 3.55 
 min 12.17 8.62 0.70 
 max 35.10 34.40 6.03 
 standard deviation 9.35 10.16 2.31 

at-Student for paired samples



The majority of the patients had a slight clinical im-
provement (Figures 1).

DISCUSSION
Although most modalities of noninvasive treatments 

for the improvement of the body’s contour are safe, there is lit-
tle scientific proof of the efficacy of the various modalities.  
In addition, most of the published studies use subjective parame-
ters or circumferential measurements with little standardization.1,8

Ultrasound has been used in studies on cryolipolysis due 
to the fact that it is capable to objectively evidence the thickness 
of the subcutaneous tissue.3,9 Using ultrasonography, Coleman  
et al. 9 verified a mean reduction of 20.4% in the subcutane-
ous tissue that was not correlated with body weight, after two 
months of treatment. The authors of the present study also ob-
served a reduction of the subcutaneous weight that was not as-
sociated with body weight.

All individuals presented circumferential reduction in 
at least one measurement. Two patients presented a reduction 
greater than 4cm (Graph 2), a decrease similar to that of the 
focused ultrasound study.10 The authors of the present study em-
phasize that, although objective, circumferential measurement is 
subject to many sources of possible imprecision, such as adequate 
positioning, greater or lesser compression during measurement, 
and even interference from breathing.

In a controlled study by Jewell et al.8 with high intensi-
ty focused ultrasound, there was a significant reduction of the  
abdominal circumferential measures. However, 7.6% (9/118)  
reported severe pain during the procedure, and 22.2% required 
analgesia before, during and after the procedure. Alterations in 
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Table 3: Summary of measurements of the patients’ abdominal 
circumference (cm) and weight (kg), according to the body site

 Week 1 final decrease p

3cm above the)  mean 76.8 74.8 2 0.047a

navel (n=5 median 79 78 2
 min-max 67-89 65-86 0-4
 standard deviation 9 9.4 1.6 
 
6cm above  mean 74,5 74 0.5 0.413a

the navel (n=5)  median 76 74 0
 min-max 66-85 66-86 -1-2  
 standard deviation 8.4 8.5 1.2 
 
3cm below  mean 84.1 82.2 1.9 0.083a

the navel (n=5)   median 81 81 1.5
 min-max 76-94.5 73-94 0-4.5  
 standard deviation 7.3 8.5 1.9 
 
      
at the level of  mean 80.3 78 2.3 0.108a

the navel (n=5)   median 81.5 81 3
 min-max 70-92 66-89 -1-5  
 standard deviation 8.2 9.3 2.5 
 
weight (kg) mean 60.1 60.3 -0.2 0.601a 
 median 64 64.2 -0.2  
 mínimo-máximo 52-66.5 52-67.9 -1.4-1  
 standard deviation 7 7.7 0.9 
a t-Student for paired samples

Graph 1: One-dimensional dispersion diagram of the decrease in the  
thickness of the patients’ subcutaneous, according to the body site (mm)

Graph 2: One-dimensional dispersion diagram of the decrease in the  
patients’ abdominal circumference, according to the body site (cm)

____________________________
The graphs show the distribution of the decrease in the patients’ abdominal circumference measurements between Week 1 and the final experimental timepoint. The points above the 
dashed line correspond to patients who experienced a decrease in the measurements (positive decrease), and the points below that line correspond to patients who had an increase in 
the measurements (negative decrease). Dashed line = zero decrease.

d
ec

re
as

e 
in

 t
h
e 

su
b
cu

ta
n
eo

u
s’
 t

h
ic

kn
es

s

d
ec

re
as

e 
in

 t
h
e 

ab
d
o
m

in
al

 c
ir

cu
m

fe
re

n
ce

 m
ea

su
re

m
en

t

right flank

right mesogastrium

left mesogastrium
left flank

right flank
right mesogastrium
left mesogastrium
left flank

3cm above

6cm above

3cm below

at the navel’s level

3cm above 6cm above 3cm below at the navel’s level



BEFORE AFTER

BEFORE AFTER

the sensitivity for up to six weeks are described in cold-based 
therapies.9 In contrast, in the present study, tolerability was ex-
cellent and there was no need for any analgesia, and absence of 
alterations in sensitivity. It is worth noting that the mechanism 
of action of the device in question is the alteration of the ad-
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Figure 1: Before and one week after the last session

ipocyte’s permeability, with absence of apoptosis (as is the case 
with cryolipolysis) or fat cell necrosis (as is the case with focused 
ultrasound). In this way, the authors of the present study believe 
that, in face of the fact that no long term follow up has been 
carried out aimed at verifying whether the decrease in measure-
ments would be sustained, results may be less durable.

Of all presented measurements, the most reliable was the 
thickness of the subcutaneous abdominal region taken via ul-
trasonography. In this evaluation, the five patients experienced 
reduction, which although millimetric, is significant, especially 
in lean individuals, since it corresponds to the AT’s thickness and 
not to the circumferential measurement. As for the clinical pho-
tographs, standardization was flawed, which may have interfered 
with the evaluation of clinical improvement.

The fact that reductions of up to 9mm in the thickness of 
the subcutaneous tissue were found is promising. Nevertheless, 
in individuals with great subcutaneous’ thickness, this reduction 
leads to limited benefits. In these cases, even if there is a 9mm 
reduction in thickness, most of the AT remains in place. This 
might justify the limited improvement seen in the photographic 
records of patients with voluminous abdomens.

The major complication of all these noninvasive tech-
nologies used for improving the body’s contour is the patient’s 
dissatisfaction due to unreal expectation with the outcomes of 
the procedures.2 In line with this, most patients in the present 
study were dissatisfied with the final results because they expect-
ed better outcomes. Many patients believe they will experience 
outcomes similar to those obtained with liposuction, entailing 
that and it is crucial to educate them about what to expect from 
the treatment.

Patients who desire non-invasive body contouring need 
to be carefully selected, and the best candidates are those who 
are likely to accept modest results and those who do not want 
to undergo surgery.

Cryolipolysis presents robust results, for instance a 30-
50% reduction in the thickness of the fat layer.3,9 Although safe, 
most often there is discomfort during the procedure, ecchymo-
sis, and temporary dysesthesia in up to 20% of patients 9 with 
risk of paradoxical hypertrophy of the subcutaneous. In addition, 
outcomes can only be observed after several months.3

A lower cost (there is absence of consumables) and prob-
ably faster initial results are some of the advantages of non-fo-
cused ultrasound for improving the body’s contour in patients 
with small localized increases in the AT, as compared to cryoli-
polysis.

CONCLUSION
The present study shows that the non-focused ultrasound 

is able to offer localized reductions of the AT. Studies with larger, 
randomized and controlled samples are however necessary to 
better evaluate the percentage of the reduction in the AT. The 
authors also suggest that other studies should be performed with 
longer follow-up periods and that ultrasound based subcutane-
ous measurement be used, in this manner allowing uniformity of 
methods and better scientific evidence.  l
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