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Abstract

BACKGROUND: The cryolipolysis is on the spotlight as a non-invasive method which reduces
fat layer thickness with no damage to surrounding tissues. OBJECTIVE: This study aims to verify
the effectiveness of cryolipolysis in the reduction of localized adiposity in women. MATERIALS
AND METHODS: This is an experimental study, without a control group, with pre and post
treatment evaluation through a single application on the lower abdominal area. Setting: Research
conducted in the period from July to December 2015 at the University Potiguar. Participants: A group
of 15 women, age between 25-50 years. The cryolipolysis was used in the following parameters:
temperature (-7°C); suction power (30 kPa), and application time (60 min). Measurements: After the
cryolipolysis was performed, a follow-up of 2 months was conducted to verify the changes related to
weight, body circumference, fat layer thickness, which were evaluated by ultrasonography and
photogrammetry. RESULTS: From data analysis, the reductions observed on perimeter (p=0.03) and
ultrasonography (p=0.03) showed significant results, considering p<0.05. As of body weight results
(p=0.57), the average value varied during the study; however, at the end of the research, no significant
weight increase or decrease was reported, as it is known that this method does not interfere with this
variable. Additionally, quantitative data were satisfactory. The photogrammetry analysis showed that
cryolipolysis positively affected subjects’ results. CONCLUSION: A change in body contouring,
especially in individuals with lower body mass, reinforces the idea that the parameters must be
suitable for individual needs.
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INTRODUCTION of risk and secondary effects associated to a
surgery. (2)
One of the most popular techniques for In addition, calorie-reduced diets and/or

body measure reduction is the liposuction. exercise and a variety of resources have been
Although it is a minimally invasive surgery, used, aiming lipolysis and consequent reduction
various complications may occur. The most of excess localized fat. However, most
common complications include infection, treatments are improperly conducted or they do
necrosis, fibrosis, bleeding, hematoma, seroma, not have scientific evidence or validation. (3)
lymphoedema, pulmonary embolism, and The cryolipolysis is a noninvasive method
venous thrombosis profunda. (1) of selective reduction of body fat. This non-
Nevertheless, the number of surgical surgical procedure uses controlled cooling to
procedures has decreased, while the demand for reduce subcutaneous fat tissue without causing
non-invasive techniques has grown. The results damage to surrounding tissues. (4) The
of these techniques are less visible and not equipment maintains the default temperature
immediate; however, they do not have the level below 0°C during the application. Sensors
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incorporated within the cooling plates are
located in each side of applicator. (5) Thus, the
cold will induce an inflammation mechanism
which causes the death of adipocytes and, as a
consequence, gradually reduces the fat layer. (6,
7)

The cooling causes a selective and
progressive reduction of the fat tissue by means
of programmed death, causing eventual
apoptosis by inflammation. (8) The effects of
cryolipolysis are not immediate; however, in
two months, a statistically significant reduction
is possible, with about 14.67% decrease in local
fat thickness. (9)

The cryolipolysis is not a treatment for
obesity, but for those who have discreet
localized fat which persists despite diets and
physical activity. This procedure presents few
possibilities for complications or health risks,
since fat is gradually eliminated by phagocytosis
and does not increase lipid levels in the blood.
(8) Since it is not an invasive method, it is less
risky and more time / cost-effective, and avoids
the physical and psychological suffering
accompanying fat-lowering surgeries such as
liposuction.

Although there are studies proving the
effectiveness of cryolipolysis, this research aims
to investigate the action of cryolipolysis
equipment on localized adiposity on women,
seeking more knowledge about the technique
and its mechanism of action on women’s
localized adiposity.

MATERIALS AND METHODS

The study was characterized as a quasi-
experimental research, which compared "first
and last" results and it was submitted to the
Ethics Committee (protocol number 1,249,981),
as stated in Resolution 196/69 of the National
Health Council.

The selection of subjects was made by non-
probabilistic convenience, and the population
consists of patients of the Integrated Health
Clinic (IHC) at the Potiguar University (UNP) in
Natal - RN/Brazil. The group consisted of 15
participants who were treated with a single
application of cryolipolysis in the lower
abdominal area.

The group consisted of randomly chosen
female participants, within the age range of 25-
50 years old, sedentary, with localized
abdominal adiposity, with comprehension
capacity and preserved body sensitivity.
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Individuals who had no time to be
submitted to the proposed procedures, as well as
those suffering from cold allergy (Raynaud's
syndrome) and who have presented more than 2
kg weight changes during the research were
excluded from the study group, since
cryolipolysis does not interfere in this variable.
Significant changes in weight refer to other
factors, which may interfere in the overall result.

The instruments used to collect data in this
research was the Localized Adiposity
Physiotherapy Assessment Protocol (LAPAP),
validated by Meyer et al. (10), in which the

following topics are considered: patient
identification, physical examination, weight,
height, BMI, skinfold thickness and

circumference measurement. For cryolipolysis,
the Cryo Redux (Advice, Brazil) was used. For
adiposity  evaluation, a  high-frequency
ultrasound device (12MHZ) Model XL,
(Samsung, South Korea); a Sony Cyber-shot
camera, model DSC-W350, Brasil; a tape
measure and Fiber Glicomed scale, USA were
used.

Upon participants’ selection, they were
informed about the procedures to which they
would be submitted and signed a consent form.
Then subjects underwent the LAPAP protocol
for general data collection, anthropometric data
evaluation, and for abdominal circumference
measurement, which was performed with the
patient in a standing position and with the
measuring tape positioned 5 cm below the
umbilicus, parallel to the ground.

The pictures were taken with patients in a
standing position, sideways (right and left) and
frontal and they were asked to make a full,
voluntary shoulder flexion (full arm lift above
the head). All participants wore bikini or
intimate clothing for data collection and during
the cryolipolisis procedure. The camera used for
all photos was the same and it was placed on a
tripod at the height of 76 cm from the ground
and at a distance of 44 cm form the subject. The
photos were taken in three stages of treatment:
on the first evaluation and after thirty and sixty
days of the cryolipolysis procedure.

Later, they were submitted to ultrasound
examination, performed by a specialist. The
infraumbilical abdominal region was examined
with subjects in supine position in an area of
10x10 cm, which was marked with a pen, just
below the navel, as shown in Figure 1.
Ultrasonography was performed in S.
multifrequency linear mode with probe depth



frequency ranging from 24 to 31 Hz, Breast L5 -
131S, 4 to 6.5 cm penetration, coupling the
probe longitudinally and transversely, with no
mechanical pressure, in order to obtain data
regarding the adipose tissue layer thickness and
density, and the inflammatory and fibrosis
processes. Three ultrasound examinations were
performed in each patient: before cryolipolysis
and after thirty and sixty days of treatment.

Figure 1. Area of cryolipolysis ultrasound
on subjects

N

The acceptance of cryolipolysis application
was voluntary, with subjects in the supine
position, with body inclination at 45° and was it
performed with a 10-cm-wide applicator, which
was positioned in the same area where the
ultrasound was performed, just below the
umbilicus. The application parameters were:
temperature -7°C (according protocol suggested
by Chopra et al. (11), pressure of 30 kPa and the
exposure time was 60 min, with the hydrating
protective blanket over the treated area.

The treatment consisted of one single
application of cryolipolysis in all participants.
Reassessment was performed during two months
to evaluate related changes to body adiposity of
studied area.

At the end of the two-month-follow-up, of
photogrammetry evaluation was conducted, in
which eleven experts evaluated the changes in
body contour identified in eleven pictures of
volunteers and according to results evaluation
of, results were graded from 0 to 10. The
material sent to professionals consisted of six
images of the abdominal area before treatment
and thirty and sixty days after the procedure,
them being three frontal view takes and three
profile takes, as shown below. Therefore, each
participant would be observed in two different
perspectives and could then receive a maximum
score of 20 points. Figure 2 shows the three
frontal photogrammetry pictures.
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Figure 2. A, B, C: Front view, cryolipolysis
before (A) and after 30 (B) and 60 days (C).
The patient did not significantly change the
weight during treatment.

Figure 3. A, B, C: Side \view
photogrammetry, same subject as Figure 2.

For data analysis, the Wilcoxon test ratings were
applied, with reference to the value of p<0.05 in
order to verify the normality and the significance
of the data. With the aid of the test, the weight,
circumference, fat layer thickness, inflammation
and the appearance of fibrosis were analyzed,
the last three being analyzed by ultrasound
examination. It was compared before and after
30 and 60 days after the procedure.

The photos taken in the evaluations were
embedded in Word document and sent to eleven
evaluators. This assessment, called
photogrammetry, suggested by Mendonga et al.
(12), has the function to examine possible signs
of clinical improvement with the aid of photos
of before and after the procedures, to assess the
effects of cryolipolysis in adipose tissue. For the
verification of the photos, a descriptive analysis
was conducted and the frequency distribution
was presented in percentages.

RESULTS

The study was performed with the
volunteering of 15 women of age mean of 35
years; 1.59 + 0.05m height; weight and BMI
8.24Kg 63.94 + 2256 + 5.87 Kg /m2. Four
participants were excluded from the study for



losing more than 2 kg during the research,
resulting in the final number of 11 evaluated
subjects. Table 1 below shows the data relating
to the height, weight and BMI before the
procedure.

Table 1. Descriptive analysis of subjects’ height,
weight and BMI before cryolipolysis.

Standard
N Minimum Maximum Mean deviation
Height 11 1.49 1.56 1.59 0.05
Weight
(before) 11 53 74 63.94 8.24
BMI 11 19.47 26.35 22.56 5.87

The studied group was heterogeneous as far
as weight, circumference and fat density were
concerned; however, despite any judgment, there
was no interference in the results, although the
application of cryolipolysis followed a unique
pattern with no individualized parameters due to
equipment limitation, which did not offer
temperature settings for different fat layers.

Quantitative analysis

For the quantitative analysis, three variants
were used: weight, body circumference and
ultrasonography, the last with reference to the
fat layer thickness, given in centimeters (cm).
The findings and the correlation between the
data variations are presented in Table 2 below,
where a reduction of the three variables in the
first month of the study is evident, but the
ultrasonography only presented significant
values during this period. By the end of the 60-
day-period, an increase in average weight was
noticed, but it was not significant in the overall
results. An increase in the ultrasound values and
a reduction in circumference was also reported,
but with no significant impact in results.
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Table 2. Results of the weight, abdominal
circumference and ultrasonography before the
procedure and after 30 and 60 days from

cryolipolysis, considered significant when
p<0.05.
Before 30 60 P P value
days days value (60
(30 days)
days)
\Weight 63.94 56.90 63.72 0.30 0.57
+ + +
8.73 22.2 18.22
Circumference 91.59 91.18 82.16% 0.31 0.03*
+ + 6.96
6.67 8.22
Ultrasonography 3.11+ 2.50+ 2.70+ 0.03* 0.03*
0.99 0.60 0.70
* There is significant difference with p <0,05)
Qualitative analysis
In the qualitative  analysis, the

ultrasonography results showed the presence of
inflammation and the onset of fibrosis in the
stimulated area. The data analysis was based in
the medical report, which ranked the intensity of
these processes as absent, mild, moderate and
severe. Table 3 shows the inflammatory process
quantification. It was noticed that before the
application, none of the volunteers showed signs
of inflammation in the adipose layer.
Inflammation was present during the two
months of research; however, it was more
intense in the first thirty days. Nevertheless, this
response was statistically relevant in the first
month, p=0.003, and in the second month,
p=0.004 (reference value p<0.05).



Table 3. Quantification of inflammation before
and 30/60 days after cryolipolysis.

Percentage (N=11)
Level of 30 60
inflammation Before  days days
Absent 0% 0% 9.1%
Mild 0% 18.2% 54.5%
Moderate 0% 27.3% 36.4%
Another expected reaction after the

cryolipolysis process is the appearance of
fibrosis4; however, some patients already
presented fibrosis before treatment. In some
cases, the adipose tissue is stiff because the
collagen of fibrotic septa in the middle of the fat
tissue is very dense. This fibrosis may be
constitutional and of genetic origin or may be
resulting from previous surgeries or even from
other aesthetic treatments. (13)

In this study, in opposition to the
inflammation process, fibrosis was more intense
only in the second month; however, the changes
relating to fibrosis had no relevant statistical
values in the first month (p=0.79) and the
second month (p=0 52), with reference value of
p<0.05. Table 4 quantifies the percentage of
existing adiposity septa before cryolipolysis and
the level of fibrosis which appeared after
treatment.

Table 4. Quantification of fibrosis before and 30
/ 60 days after the cryolipolysis procedure.

Percentage (N=11)
Fibrosis
level Before 30days 60 days
Absent 18.2% 18.2% 18.2%
Mild 9.1% 36.4% 36.4%
Moderate 72.6% 27.3% 455 %
Severe 6.7% 18.2% 0.0%

Figure 4 shows the ultrasonography images of
one of the patients at three stages: before
procedure (4A) and thirty (4B) and sixty days
(4C) after treatment. It is possible to see the
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physiological responses caused by cryolipolysis
as an inflammatory process, which appears as a
whitish area. This is the image that appears at
the top of Figure 4B.
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Figure 4. Ultrasound results of patient submitted to
cryolipolysis. Before (A) and after 30 (B) and 60 days (C). In
the Figure 4A and 4C it is possible to perceive the white
lines that are the fibrous septa that are located in the middle
of the hypodermic tissue. It can be seen that in figure 4B
there is no presence of septa, probably due to the process of
phagocytosis that happens around 30 days. It is possible to
see larger numbers of septa in Figure 4C precisely because
in 60 days the presence of fibroses is greater.



Photogrammetry analysis

An assessment was carried out to
supplement data using photogrammetry, aiming
to compare results before and after the procedure
and to visualize the effects of cryolipolysis in
adipose tissue through volunteers’
photographies.

Each participant received grades ranging O-
10 according to the results presented in the
pictures. The average grades for frontal pictures
of 6,38+ notes were 2.82 and profile was 4.82 +
2.96, with divergent views as to the results
obtained, however, out of the 121 given grades
for each angle, 86% of the evaluators agree that
there was a reduction in fat in front view photos
and 73.6% noticed an improvement in profile
takes.

DISCUSSION

During this research, collected data allowed
guantitative and qualitative evaluations of the
effects of cryolipolysis in adipose tissue and it
was possible to notice changes in the weight of
subjects, their waist circumference, fat layer
thickness, in the contour of their body and with
respect to inflammation and fibrosis in the
treated area

At the end of data collection, it was noted
that despite weight fluctuations, the average
change was not statistically significant,
corroborating with what is versed in literature
(14), as the cryolipolysis is a local procedure
which does not interfere in this variable.

Regarding the abdominal circumference,
obtained results were according to expected, as
it occurred in studies from other authors, who
got positive results in reducing it without weight
loss. Ferraro et al. (8), who applied the
cryolipolysis in 50 patients with different body
sizes. Fourteen volunteers were submitted to
abdominal cryolipolysis, and the significant
average 6.86-cm- abdominal girth reduction was
observed, even though the body weights of
patients remained constant throughout the
treatment, suggesting reduction of the fat layer
resulting from the procedure.

Zelickson et al. (15) also confirmed the
reduction in circumference in a study done with
a group of 42 participants, in which a significant
reduction in waist circumference of 0,9cm was
recorded, proven by ultrasonography images.
The same author also reports that there was no
significant change in weight.
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Brightman and Geronemus (16) contributed
with their study in which two applications od
cryolipolysis were performed in a single patient
in the region of the flanks. Before treatment, one
subject weighed 202 Ibs (91.6 kg) and had 97
cm of waist circumference. After 10 weeks, the
circumference decreased to 96.4 cm, moment
which a second application of cryolipolysis was
performed. Five months after the second
application the participant had a girth of 94.6 cm
and weighed 204 Ibs (92.5 kg). At the end of
treatment, it a loss of 2.4 cm in abdominal girth
was observed, despite weight gain.

With the findings obtained through the
ultrasonography examination, it was possible to
quantify a significant reduction in the fat layer
which received treatment with cryolipolysis,
corroborating with other studies, (17) In these,
an application of cryolipolysis on the side of
thighs in 37 subjects was performed and fat loss
progress was recorded by ultrasonography (2.6
mm average reduction). The fat layer thickness,
when treated with cryolipolysis, may suffer a
reduction, which varies from 10.3% to 25.5%
when analyzed by ultrasonography. (14)

Therefore, the data above demonstrates that
both qualitative and quantitative results occurred
after application of cryolipolysis in most
patients. A study which examines the clinical
pre-and  post-treatment  photographies  of
provided visible reduction evidence in the inner
thigh contour, 16 weeks after a single cycle of
treatment with cryolipolysis, which is in line
with the findings of this investigation.(15)
Coleman et al.(18) also observed a reduction in
the contour of 6 volunteers of his research,
showing with ultrasonography images and
blind observation made by three evaluators, who
analyzed photos taken before and after 4 months
of cryolipolysis.

The presence of inflammation was
particularly evident in the first thirty days,
reinforcing the findings of Know et al. (19),
which showed peak inflammation around the
15th and 30th day after the cryolipolysis
treatment and the reduction of fat tissue may be
observed until the 90th day after treatment. In
opposition, the fibrosis, was more intense in the
second month, confirming Krueger et al. (2),
who stated that in their study, 2-3 months after
treatment, the interlobular septa were noticeably
thickened, while the inflammatory process
presented a milder form and the volume of fat in
the treated area had apparently decreased.



At the end of the research it was found that
the best results were noted in patients who had
lower amount of abdominal fat. Changes in the
body contour were not observed in obese
patients, confirming what Ferraro et al.8 found
in their clinical trials, which showed
cryolipolysis results are more visible in patients
with discrete localized fat.

Furthermore, for the application of
cryolipolysis, it was necessary to set a single
standard applicator size and parameters for all
patients (as  recommended by  most
manufacturers). However, this was not enough
to cover the needs of those who had a
larger/thicker fat area due to equipment
limitations which did not include
features/settings for individual parameters such
as the cooling intensity factor (CIF), a feature of
other machines which consists of temperature
control through analysis of local power amount.
Thus, the ineffective response in patients who
have an increased amount of adipose tissue may
be explained by the inadequate temperature for
the assigned area to be treated and the
vacuumimg difficulty found in traction of
minimal amount of tissue for treatment, with
both the amount of fat and fibrosis that involves
the dense and resistant skin region. Stevens and
Bachelor (17), observed that the areas with
fibrous fat, such as thighs, stand as a challenge,
as this type of fat is not easily pulled by vacuum
suction.

Another negative factor was the selection of
a heterogeneous sample as far as weight,
circumference and fat density were concerned,
as well as the fact that this study evaluated the
efficacy of treatment for 2 months only, whereas
other clinical studies evaluated it during a larger
time frame, as observed in the study conducted
by Bernstein et al. (20) (3 months) and Boey et
al. (21) with four months' duration, while the
effect of cryolipolysis remains active for about 6
months.

Thus, we suggest further research with
homogeneous samples, with a longer term for
results analysis and use of equipment with no
CIF, to seek ways to manually control the
parameters, but in a precise and individualized
fashion. The kind of equipment is widely used in
South America for its low cost.

In conclusion, it was possible to verify the
effectiveness of cryolipolysis in reducing
abdominal circumference and of fat layer
thickness, as both were statistically significant.
As of body weight, it presented variation during
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the stydy, with significant reduction, which
corroborates with previous published studies.
Being cryolipolisis a local procedure, it does not
interfere in the body weight of individuals. The
presence of inflammation and fibrosis coincides
with literature findings and leads to the
conclusion that the mechanism of action is
related to apoptosis and procedure-involved (5,
6, 14, 16, 19, 21).

According to photogrammetry results, it
may be concluded that cryolipolysis modified
the body contour of subjects of lower body
mass, justifying the fact that the parameters need
to be suited to the individual needs of each
patient.
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