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Abstract

A variety of techniques such as surgical, pharmacological and electrical as well as manipulation approaches had
been tried in order to remove undesirable fat on targeted area. So far, no distinguished method is considered to be
most cost effective. Cryolipolysis is a new concept to reduce fat since Zeltiq machine had been introduced several
years ago. Zeltig machine, invented by Manstein Dieter, a researcher of photo-medicine group, is used to remove fat
through cryolipolysis. Previous studies showed Zeltiq had a pronounced outcome to eliminate central abdominal fat in
pig as well as human. Until now, no investigation was done to remove fat in human thigh lesion. Therefore, this study
is conducted to investigate the clinical efficacy and safety of cryolipolysis on fat removal of thigh through cryolipolysis.
Fourteen healthy premenopausal volunteered women had been conducted to assess their anthropometrical, social,
and cardio-metabolic, and femoral fat amount by computer tomography, and adverse events at initial, 4 week, 12
week visit. There was no significant difference of measured fat amounts between cryolipolysis and frequency electrical
treatment for 12 weeks. Minor adverse events such as pain (26.67%), bruise (20%) and numbness (20%) were noted.
In conclusion, there was no difference in efficacy in removal of local fat on thigh by cryolipolysis through Zeltiq machine.
Cryolipolysis was found to be safe for 12 week clinical trial.
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Introduction

Reduction the undesirable localized fat is becoming a major
concern among many women regardless their age or race. For instance,
fat treatment and removal is becoming a billion-dollar global cosmetic
industry, and localized gluteal adiposity is regarded as one of the
most undesirable fat in young premenopausal overweighed women.
Various different therapeutic approaches were performed to treat
gluteal adiposity in previous studies. While lipoplasty was purported by
Gasparotti [1] to be an excellent method to improve body contouring,
others [2] report increased skin dimpling after liposuction.

In addition, numerous non-invasive therapeutic approaches
including endermologie, radio frequency devices and chemical
lipolysis were considered as useful modalities to remove localized fat
as well. Chang et al. showed promising results using endermologie for
the treatment of thigh circumference reduction [3]. A decrease in mean
body circumference index was not dependent on weight loss/gain of
tested participants.

Sadick and Mulholland [4] evaluated 35 patients who had
completed either eight or 16 treatments with radio frequency device.
Blinded to the study group, a dermatologist evaluated the photographs
and found 40% improvement on average. A more recent study found a
statistically significant decrease in thigh circumference at 4 weeks, but
no immediate change or a persistent decrease at 8 weeks post procedure
[5]. Visual improvement of 50% was noted in the majority of subjects.
Thirty-one percent of the subjects experienced bruising. Goldberg
et al. conducted a study using a unipolar radio frequency device for
cellulite treatment on subjects with higher grade cellulite on the upper
thighs [6]. The subjects were treated every other week for a total of six
treatments. Results obtained 6 months after the last treatment shows an
average 2.45-cm reduction in thigh circumference with minimal side
effects.

Park et al. reported that 12-week chemical lipolysis on the thigh had
equivocal response of fat reduction in Korean women [7].

Liposuction was considered as a definitive and best outcome
therapeutic option; however, it was cost-burden and invasive. Although
endermologie and radio frequency method were relative less expensive,

they took more time to show the significant decrease in thigh girth.
In addition, even though some evidence suggested that endermologie
can reduce the thigh circumference in a dose and in a time-dependent
manner, the long-term efficacy and longevity of these effects were still
questionable.

A newmethod of non-invasive fatlayer reduction called cryolipolysis
[8] showed a significant reduction of a fat layer thickness in a Yucatan pig
model. A cold-induced inflammatory mechanism gradually reduced fat
thickness in 90 days after a 30- to 60 minute cold plate exposure to the
skin surface. In vitro examination of the adipocytes’ response to cold
showed that the cooling of adipocytes to temperatures above freezing
but below normal body temperature resulted in apoptosis - mediated
cell death [9], which suggested that cryolipolysis produced an apoptotic
injury in the adipose tissue. Furthermore, the subsequent inflammatory
response may cause additional damage to those adipocytes not
immediately affected by the cold exposure.

Inflammation of the subcutaneous tissue [10] showed different
histopathology findings at different stages of development. As a result,
the stage of evolution of a lesion at the time of biopsy influenced the
microscopic appearance significantly.

Cryolipolysis was an interesting concept that might have future
applications in the reduction of cellulite and localized adiposities. There
was an evidence that adipose tissue was selectively sensitive to cold
injury, such as “Popsicle panniculitis [11].” The most likely mechanism
hypothesized when Popsicle panniculitis was first described was

that crystallization of cytoplasmic lipids in adipocytes occurred at
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temperatures well above the freezing point of tissue water. The potential
for tissue-specific cold injury was first investigated and recently reported
by Manstein Dieter et al. in an animal model. Black Yucatan pigs were
exposed to temperatures of 20, -1, -3, -5, and -7°C for 10 minutes using
the Zeltiq prototype device (Zeltiq Aesthetics, Pleasanton, CA) [12]. At
3.5 months of follow-up, some treated areas showed grossly obvious
loss of several millimeters of subcutaneous fat.

The theoretical background of non-invasive cryolipolysis was to
reduce fat layer through apoptotic fat cell death. Apoptosis of fat cell
was triggered by maintain energy extraction rate against fat sparing
dermis. A cooling intensity factor was expressed as the rate of energy
extraction (mW/cm?) from tissue over a period of time.

Assessed by neurologic evaluation, the transient reduction in
sensation occurred in six out of nine subjects. However, all sensation
returned by a mean of 3.6 weeks after treatment. Biopsies showed
no long-term change in nerve fiber structure. There were no lasting
sensory alterations or observations of skin damage in any of the
subjects evaluated. Non-invasive cryolipolysis resulted in substantial fat
reduction within 2 months of treatment without damage to skin. The
procedure was associated with modest reversible short-term changes
[13] in the function of peripheral sensory nerves.

While most of clinical trial usage by Zeltiq machine (Pleasanton,
CA, USA) in United States was to remove fat around abdomen or back
fat, no clinical trial to reduce fat on thighs would be performed until
now. We would like to know clinical efficacy, safety of cryolipolysis to
reduce fat on the thigh by comparing to radio frequency method after
just one session.

The endpoint of present study was to assess the 4-week and 12-week
difference of femoral amount measured by computerizing tomography
between cryolipolysis and radio frequency method on each thigh.

Therefore, we would like to compare the effect of cryolipolysis (as
intervention procedure) and the radio frequency method (as sham
operation) by measuring the difference of local fat cross sectional areas
and circumferences of thighs of healthy Korean women, who used
either one of the two products, for 12 weeks.

Method

The protocol in the present study was reviewed and approved
by the human ethnics committee of Hong Ik General Hospital. The
procedure of the study was understood and the informed consents
were signed by consented participants. The design of the present study
was case-controlled, prospective, clinical trial. Twenty eight healthy
premenopausal hospital personnel who would like to remove unwanted
fat on thigh were recruited through advertisement inside local intranet.
Inclusion and exclusion criteria were described as below.

Inclusion criteria

o premenopausal healthy women

« subjects with body mass index > 18

« subjects with visible fat on both thigh

« subjects to understand and agree to this study protocol
Exclusion criteria

+ subjects with cryoglobulinemia, cold urticaria, or paroxysmal
cold hemogobulinemia

« subjects with pregnancy or lactation within 6 months or next
3 months

 subjects with any laboratory, or metabolic abnormalities
« uncooperative subjects to comply with the study protocol

o women taking any medication/ over the counter/herbal
supplements to regulate weight or fat mass over 6 months

« subjects with menstrual irregularities

o subjects to change over 10% of the former weight within the
past 6 months - any procedure such as liposuction, or another
surgical procedure or mesotherapy to reduce fat within 6
months

o subjects with any dermatologic abnormalities on the target
areas (thigh)

 subjects with any injection into the area of intended treatment
(e.g. cortisone) within 6 months

Demographic and anthropometrical parameters, screening,

Anthropometrical data including weight, height, and waist, and
thigh circumference were measured by a single educated nurse in
order to eliminate observation bias at initial, 4™ and 12% week visit.
Height was measured with the standiometer. Waist circumferences
were defined as the largest perimeter at mid-level of abdomen beyond
anterior superior iliac spine. Both thigh circumferences were measured
by scale at mid-thigh level, the percent of body fat was gauged by body
impedance analysis (In body 7.0; Biospace, Korea). Blood pressures
were measured by sphygmomanometers after 5 minute of rest without
caffeine intake. Socio-demographic variables (such as smoking, alcohol
consumption and exercise), menstrual irregularities and medication
history including birth pill and past medical history were asked on the
individual questionnaire at initial visit. Besides, metabolic variables
such as triglyceride, HDL cholesterol, and fasting blood glucose, and
insulin were obtained. All parameters were measured at initial, 4" and
12 week visit after overnight fasting.

Procedures and monitoring

The radio frequency method was applied on right thigh (control
side) as sham procedure for 30 minutes through 3000 Hz- amplitude
modulated frequency at once.

Zeltiq System (Zeltiq Aesthetics Inc, Pleasanton, CA) was
developed. This device consists of a control console, with a treatment
applicator attached by a cable. A thermal coupling gel is placed on the
area to be treated, and the applicator is then applied. Tissue is drawn
into the cup-shaped applicator with a moderate vacuum to optimally
positioning the tissue between 2 cooling panels; this allows for more
efficient cooling of the tissue. A cooling intensity factor (CIF) is then
selected by the treating clinician. The CIF is an index value representing
the rate of heat flux into or out of tissue opposite the cooling device.

Treatment with the cold exposure for up to 60 minutes then begins.
The energy extraction rate, or cooling, is controlled by sensors that
monitor the heat flux out of the treated areas and is modulated by
thermoelectric cooling cells. Following completion of the treatment,
the system automatically stops the cold exposure and the clinician
releases the vacuum. Depending on the surface area to be treated,
multiple applications may be necessary to effectively expose the entire
area to cryolipolysis. Zeltiq machine as intervention procedure was
carried out on left inner thigh (treated side) for 1 hour through cool
sculpting procedure with CIF (Cooling Intensity Factor: -73 mW/cm?).

Diet and energy expenditure were monitored by food diary though
24 hour recall method. The photographs were taken at initial, 4™ week
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and 12" week visit. Histological examination for skin was carried out at
initial and 12" week; questionnaires [14] for satisfaction were obtained
at 12" week, and adverse events were monitored at each visit.

Statistical analysis

The Wilcoxon signed-rank test was applied to evaluate the difference
of anthropometrical, cardio-metabolic variables, and circumferences,
and cross-sectional areas of both thighs at initial, 4th week, and 12th
week visit. Pearson correlation analysis was done to assess the socio-
demographical, anthropometrical, metabolic variables with difference
of fat amount in thigh. SPSS packages for window version 15 (Chicago,
Ilinois, USA) was performed, and a probability value of less than 0.05
was considered as statistically significant at both sides.

Variable Mean * Standard deviation
Age (Years) 28.57 £7.81
Body Mass Index (Kg/m?) 23.12+3.17
Percent of body fat (%) 31.93+£4.80
Smoking (%) 0/14 (0)
Alcohol consumption (%) 8/14 (64.3)
Exercise (%) 7/14 (50)
Weight (kg) 60.58 +7.71
Waist circumference (cm) 28.06 + 2.71
Hip circumference (cm) 37.41+2.18
Systolic pressures (mmHg) 116.43+ 12.16
Diastolic pressure (mmHg) 74.29 £+ 8.52
Fasting blood glucose (mg/dl) 88.93+5.18
Total cholesterol (mg/dl) 174.50 £ 24.59
Triglyceride (mg/dl) 71.93 £ 24.60
HDL Cholesterol (mg/dl) 64.64 + 11.85

Table 1: Initial baseline socio-demographic variables.

Variable Initial 12t week P-values
Weight(Kg) 60.58 + 7.71 60.96 + 8.52 0.039
Percent of body fat (%) 31.93 £4.80 32.93 £6.26 0.510
BMI(Kg/m2) 23.12+3.17 23.26 £ 3.63 0.184
Circumference of Left 22.26 + 1.82 22.30 + 1.99 0.529
thigh(inches)
Fat cross-sectional areas
of Left Thigh(mm?) 13548.36 + 3099.55 13282.81 + 3864.89  0.433
Circumference of Right 22.56 + 1.69 22.71+1.98 0.915
Thigh(inches)
Fat cross-sectional areas
of Right Thigh(mm?) 14426.26 + 3526.21 |14019.12 + 6840.86  0.470

Data were expressed as Mean + Standard Deviation
Table 2: Comparison of circumferences and Fat cross-sectional areas of both
thighs between initial and 12" week.

Variable Initial 12t week P-values
Weight(Kg) 60.58 + 7.71 60.96 + 8.52 0.039
Percent of body fat (%) 31.93+£4.80 32.93+6.26 0.510
BMI(Kg/m?) 23.12+3.17 23.26 £ 3.63 0.184
Circumference of Left 22.26 +1.82 22.30 + 1.99 0.529
thigh(inches)
Fat amounts of Left 1
. 5 3548.36 + 3099.55 13282.81 + 3864.89 | 0.433
Thigh(mm?)
Circumference of Right
Thigh(inches) 22.56 + 1.69 22.71+1.98 0.915
Fatamounts of Right | 1455 55 + 3526.21 14019.12 + 6840.86  0.470
Thigh(mm?)

Data were expressed as Mean * Standard Deviation
Table 3: Comparison of circumferences and perimeters of both thighs between
initial and 12" week.

Results

Four subjects were eliminated for disagreeing with the protocol
and menstrual irregularities at the initial interview. Nine subjects were
further excluded as those with abnormal laboratory finding; fifteen final
subjects were selected as healthy normal subjects. A total of fourteen
subjects were analyzed because one subject violated the protocol at 4th
week. Data was expressed as mean + standard deviation.

Initial baseline demographic characteristics

Mean age was 28.57 + 7.81 year; mean body mass index was 23.12 +
3.17 Kg/m?. The average percentage of body fat was 31.93 + 4.80 %. All
14 subjects were non-smokers, 8 subjects (64.3%) regularly consume
regular alcoholic beverage, and 7 subjects (50%) did not exercise
regularly (Table 1).

Comparison of the cross sectional fat areas, girth of both
thighs between initial and 4% week

Observed were increases of cross sectional fat areas of thigh
by either radio frequency method (0.2%) or Zeltiq machine (3.1%)
respectively. The measured cross sectional fat areas in the treated (left)
thigh increased from 13548.36 mm?® to 13968.61 mm?, whereas the
thickness decreased from 22.26 to 22.21 inches. The measured cross
sectional fat areas in the control (right) thigh increased from 14426.26
mm? to 14455.19 mm?, while the thickness decreased from 22.56 to
22.46 inches.

Comparison of the cross sectional fat areas, girth of both
thighs between initial and 12" week

The mean of thickness of control (right) thigh increased from
22.56 to 22.71 inches, whereas that of measured cross-sectional fat area
decreased from 14426.26 mm?”to 14019.12 mm?. The average of thickness
of treated (left) thigh increased from 22.26 to 22.30 inches, while that
of measured cross sectional fat areas decreased from 13548.36 mm?
to 13282.81 mm?. The fat reducing efficacy of cryolipolysis (-19.55%)
seemed to be lower than that of radio frequency method (-28.2%). The
observation suggested no significant statistical differences between the
two methods (Tables 2 and 3).

Satisfaction

Several different questions were asked to assess the satisfactory
degree related with Zeltiq procedure through questionnaire survey
(Table 4). No one showed this procedure to have effect on their
popularity, romantic relationship nor making friendship. 35.7%
experienced better in mood. 28.6% felt more self-confidence, and 57%
were satisfied with the procedure, but 78.6% found no change in their
appearance. 64.3% received generally positive comments from others
and their future plan were affected by the procedure. 78.6% suggested
this aesthetic procedure to anyone. Half of them answered to apply the
cosmetic procedure due to same problem.71.4% of them did not want
to apply procedure. In general, half of them satisfied.

Adverse events

No major adverse events were noted for past 12 weeks. Numbness,
pain, and swelling were some examples of minor adverse events. Four
out of 14 patients (28.6%) experienced mild (7.1%), moderate (14.3%)
and severe (7.1%) pain at time of procedure. Three among them
reported somewhat moderate bruit (21.4%). Blood tinged stool was
notified in one subjects (7.1%).

Change of metabolic variables

No significant statistical difference of metabolic variables such as
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S.No Question items

1 Was there any change in your popularity?
" |Decreased Not changed Increased

2 Was there any change in your mood?
" Worse No change Better

3 Was there any change in your ability to make friends?
Decreased Not changed Increased

4 Was there any change in your ease at having romantic relationships?
Decreased Not changed Increased

Was there any change in your self-confidence?

5 Decreased Not changed Increased
6 How did you find your appearance?
Worse No change Better
Were you satisfied with the procedure?
7
No Yes
8 Which kind of comments did you receive?
Generally negative Generally positive
9 How did the procedure affect your future plan?

Negatively Not affected Positively

10 Did you suggest aesthetic procedure to anyone?

No, | did not No occasion Yes, | did

1 Did you have procedure or want to have it because same problem?
No, | did not | want | had

12 did you have procedure or want to have it because of any other problem?
No, I did not | want | had

Table 4: Questionnaire to assess satisfaction.

Figure 1: Histological findings in eleven subjects.

Figure 2: Histological findings in eleven subjects at different stages.

cholesterol, triglyceride, and fasting blood glucose was elucidated in the
comparison of mean values at initial, 4th week and 12th week.

Histological finding
The histological findings in eleven subjects (78.57%) showed slightly

weak to moderate inflammatory changes (perivascular dermatitis and
fibrosis, panniculitis) at different histological stages. (Figures 1 and 2) No
inflammatory change was noted in three cases of the subjects.

Discussion

We did not show any difference in a measured fat amount of thigh
in comparing by using between Zeltiq machine and radio frequency
method. There was no statistical significant difference between data
in a measured fat amount on both thighs at initial and 4th week.
Paradoxically, there were increases in the fat amount in both thighs
regardless of procedure at 4" week. Unexpectedly, the increase amount
of fat in left thigh was higher than that of right. It was noted that all
subjects gained weight as the measured fat amount increased in both
thighs for 4 weeks. It is suggested that the weight gain could be partly
due to localized water retention and hormonal changes related with
menstruation. The reason for higher in left (3.1%) compared to right
thigh (0.2%) might be the inflammation process observed within 4
weeks. It inferred that there was inflammation process in left thigh
(target site) induced by Zeltiq machine. According to the recently
published data, the histological change started as caspase-3 appeared
within 3 days [15]. The higher increase of measured fat amount in
left thigh might imply edematous change induced by lipolysis and
inflammation.

In addition, there was no significant statistical difference of
measured fat amount of both thighs between data at initial and 12th
week. Interestingly, the difference in the measured fat amount between
4th week and 12" week was higher in left (-49.09%) than right (-30.17%)
thigh, even though there were increases in the fat amount of both thighs
regardless of procedure at 4™ week (Tables 5 and 6).

The difference in the fat amount of left thigh was rather higher than
that of right thigh for the first 4 weeks. Although there was no statistical
significance, it was out of interest that the initial increase (3.1%) for
former 4 weeks accompanied by greater decrease (-49.09%) for latter 8
weeks in the fat cross-sectional areas of left thigh.

We cannot find answer to the reason for the differences in the
measured fat amount between 4™ and 12" week by cryolipolysis were
higher than those by the amplified frequency method.

Number (percent)

mild 1(6.7)
pain moderate 2(13.3)
severe 1(6.7)

bruit moderate 3(20)
numbness mild 2(13.3)
moderate 1(6.7)

other bloody stool 1(6.7)

Table 5: Reported Adverse Events.

Initial 4" week 12" week (o _4th'/)(;y1a2I:::veek)

Fastmg(m/a;)glucose (85§-1983) (887.‘0097) (‘13;:23) 0.779/0.140
Total(%f;cl)(lﬁ;steml (127:5590) (127;;19; (12716?-7510) 0.875/0.706
memme % me S e
g m S B o
initial | 4" week 12" week p-value

(0-4/0-12""week)
Expressed as Mean (Standard Deviation)
Table 6: Difference of Cardio-Metabolic variables.
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Lafontan et al. [16] demonstrated that isolated fat cells from the
subcutaneous adipose tissue of the lateral part of the thigh exhibited
resistance to adrenaline. On the other hand, the inability of adrenaline
to induce lipolysis was not linked to a P-receptor defect since a
B-adrenoceptor-stimulating agent (isoproterenol) exerted a clear
lipid mobilizing effect. Greenway [17] suggested that the response of
gluteal fat might be poorer than abdominal fat were due to lack of beta-
receptors in the thigh. According to preceding works, more than usual
dose (-73 mW/cm?) might be needed to achieve the outcome from thigh
that was similar to the previous result in trunk fat.

Besides we evaluated the associated factors including socio-
demographic, anthropometrical and metabolic variables related with
difference of both thighs through Pearson’s correlation analysis. Initial
body mass index (BMI), weight, thigh girth, and measured fat amounts
were positively associated with the difference of thigh circumference.
Especially, initial BMI had a very significant positive association with
the difference of thigh circumference after the adjustment of age, socio-
demographic variables.

We did not find any change in metabolic variable between initial,
4™ and 12 week. The investigators did not find any significant change
in serum lipid values. In this study, inflammatory reaction and adipose
tissue loss were closely correlated. Both proceeded for many weeks
after a single, local exposure to cold, reaching an apparent maximum
at 4 weeks after and resolving about 3 months after the cold exposure.
In its early inflammatory phase, panniculitis might further damage
adipocytes. In its later phase, however, phagocytosis appeared to
account for removal of adipocytes and loss of fat tissue.

Adipocytes cooled to temperatures of 14, 21 and 28°C [18] showed
no necrotic injury and all demonstrated approximately the same amount
of apoptotic injury after 48 hours of recovery. The result at higher
temperatures suggested that the mechanism of action responsible for
adipocytes’ death was based on an event that triggered apoptosis.

Whereas caspase-3 was an enzyme activated during induction
of apoptosis, it might be considered as next experiment if there will
be associated between caspase-3 and temperature on the thigh. The
caspase-3 activity in cytoplasmic fraction [19] was determined as
described.

There are some shortcomings in our study. In the beginning,
because this study has some drawback for small sample size and the
inappropriate design setting, the present result would not be plausible
for effect on thighs and could not generalize for young overweight
Korean women. Secondly, although the novel treatment process
for radio frequency method included more than 6 sessions, it was
performed just at once as control (sham) procedure in this study.

Only minor adverse events like pain, numbness and bruit were
recognized during 12 weeks. These observed symptoms disappeared
within several weeks.

The clinical efficacy of cryolipolysis on thigh might be evident
through longer and larger controlled clinical trial considering the
above several depicted thesis (BMI, more than usual dose, more than
three months). As mentioned earlier in the beginning, lots of different
therapeutic modalities including invasive as well as non-invasive tools
[20] were still in evaluation. There was no significant difference in fat
reduction of thigh between cryolipolysis and radio frequency method
for 12 weeks in present study. Cryolipolysis might be considered as a
better alternative non-invasive approach to reduce fat through further
controlled investigation.

Conclusion

In conclusion, there was no significant difference between measured
fat amounts of thigh by cryolipolysis and radio frequency method
on Korean overweight women for 12 weeks. Therefore, cryolipolysis
showed no beneficial clinical efficacy to reduce fat on thigh for 12 weeks.

References

1. Gasparotti M (1992) Superficial liposuction: a new application of the technique
for aged and flaccid skin. Aesthetic Plast Surg 16: 141-153.

2. Coleman WP (1991) Liposuction in Cosmetic surgery of the skin: principles and
practice. BC Decker 213-38.

3. Chang P, Wiseman J, Jacoby T, Salisbury AV, Ersek RA (1998) Noninvasive
mechanical body contouring: (Endermologie) a one-year clinical outcome study
update. Aesthetic Plast Surg 22: 145-153.

4. Sadick NS, Mulholland RS (2004) A prospective clinical study to evaluate the
efficacy and safety of cellulite treatment using the combination of optical and
RF energies for subcutaneous tissue heating. J Cosmet Laser Ther 6: 187-190.

5. Sadick N, Magro C (2007) A study evaluating the safety and efficacy of the
VelaSmooth system in the treatment of cellulite. J Cosmet Laser Ther 9: 15-20.

6. Goldberg DJ, Fazeli A, Berlin AL (2008) Clinical, laboratory, and MRI analysis
of cellulite treatment with a unipolar radiofrequency device. Dermatol Surg 34:
204-209.

7. Park SH, Kim DW, Lee MA, Yoo SC, Rhee SC, et al. (2008) Effectiveness of
mesotherapy on body contouring. Plast Reconstr Surg 121: 179e-85e.

8. Manstein D, Laubach H, Watanabe K, Anderson RR (2008) A novel cryotherapy
method of non-invasive, selective lipolysis. Lasers Surg Med S20: 104

9. Preciado J, Allison J (2008) The effect of cold exposure on adipocytes:
examining a novel method for the noninvasive removal of fat. Oral presentation
at the society for cryobiology annual meeting.

10. Diaz Cascajo C, Borghi S, Weyers W (2000) Panniculitis: definition of terms
and diagnostic strategy. Am J Dermatopathol 22: 530-549.

11. Epstein EH Jr, Oren ME (1970) Popsicle panniculitis. N Engl J Med 282: 966-
967.

12. Manstein D, Laubach H, Watanabe K, Farinelli W, Zurakowski D, et al. (2008)
Selective cryolysis: a novel method of non-invasive fat removal. Lasers Surg
Med 40: 595-604.

13. Coleman SR, Sachdeva K, Egbert BM, Preciado J, Allison J (2009) Clinical
efficacy of noninvasive cryolipolysis and its effects on peripheral nerves.
Aesthetic Plast Surg 33: 482-488.

14. Haldun O. Kamburoglu MD, Figen Ozgur MD (2007) Postoperative satisfaction
and the patient’s body image, life satisfaction, and self-esteem: A retrospective
study comparing adolescent girls and boys after cosmetic surgery. Aesth Plast
Surg 31: 739-745.

15. Zelickson B, Egbert BM, Preciado J, Allison J, Springer K, et al. (2009)
Cryolipolysis for Noninvasive Fat Cell Destruction: Initial Results from a Pig
Model : Dermatologic Surgery 35: 1462-1470.

16. Lafontan M, Dang-Tran L, Berlan M (1979) Alpha-adrenergic antilipolytic
effect of adrenaline in human fat cells of the thigh: comparison with adrenaline
responsiveness of different fat deposits. Eur J Clin Invest 9: 261-266.

17. Caruso MK, Andrew TR, Lionel B, Self KS, Guillot TS, et al. (2008) An
evaluation of mesotherapy solutions for inducing lipolysis and treating cellulite.
J Plast Reconstr Aesthet Surg 61: 1321-1324.

18. Preciado JA, Allison JW (2008) The effect of cold exposure on adipocytes:
Examining a novel method for the noninvasive removal of fat. Cryobiology 57:
315-340.

19. Li SY, Gomelsky M, Duan J, Zhang Z, Gomelsky L, et al. (2004) Overexpression
of aldehyde dehydrogenase-2 (ALDH2) transgene prevents acetaldehyde-
induced cell injury in human umbilical vein endothelial cells: role of ERK and
p38 mitogen-activated protein kinase. J Biol Chem 279: 11244-11252.

20. Khan MH, Victor F, Rao B, Sadick NS (2010) Treatment of cellulite: Part II.
Advances and controversies. J Am Acad Dermatol 62: 373-384.

J Obes Weight Loss Ther
ISSN: 2165-7904 JOWT, an open access journal

Volume 3 « Issue 6 + 1000203


http://www.ncbi.nlm.nih.gov/pubmed/1570777
http://www.ncbi.nlm.nih.gov/pubmed/1570777
http://www.ncbi.nlm.nih.gov/pubmed/9502849
http://www.ncbi.nlm.nih.gov/pubmed/9502849
http://www.ncbi.nlm.nih.gov/pubmed/9502849
http://www.ncbi.nlm.nih.gov/pubmed/16020202
http://www.ncbi.nlm.nih.gov/pubmed/16020202
http://www.ncbi.nlm.nih.gov/pubmed/16020202
http://www.ncbi.nlm.nih.gov/pubmed/17506136
http://www.ncbi.nlm.nih.gov/pubmed/17506136
http://www.ncbi.nlm.nih.gov/pubmed/18093200
http://www.ncbi.nlm.nih.gov/pubmed/18093200
http://www.ncbi.nlm.nih.gov/pubmed/18093200
http://www.ncbi.nlm.nih.gov/pubmed/18349597
http://www.ncbi.nlm.nih.gov/pubmed/18349597
http://www.ncbi.nlm.nih.gov/pubmed/11190446
http://www.ncbi.nlm.nih.gov/pubmed/11190446
http://www.ncbi.nlm.nih.gov/pubmed/5436034
http://www.ncbi.nlm.nih.gov/pubmed/5436034
http://www.ncbi.nlm.nih.gov/pubmed/18951424
http://www.ncbi.nlm.nih.gov/pubmed/18951424
http://www.ncbi.nlm.nih.gov/pubmed/18951424
http://www.ncbi.nlm.nih.gov/pubmed/19296153
http://www.ncbi.nlm.nih.gov/pubmed/19296153
http://www.ncbi.nlm.nih.gov/pubmed/19296153
http://link.springer.com/article/10.1007/s00266-006-0133-5
http://link.springer.com/article/10.1007/s00266-006-0133-5
http://link.springer.com/article/10.1007/s00266-006-0133-5
http://link.springer.com/article/10.1007/s00266-006-0133-5
http://onlinelibrary.wiley.com/doi/10.1111/j.1524-4725.2009.01259.x/abstract;jsessionid=5DE40B580D6258FCB50653594D907609.f04t04?deniedAccessCustomisedMessage=&userIsAuthenticated=false
http://onlinelibrary.wiley.com/doi/10.1111/j.1524-4725.2009.01259.x/abstract;jsessionid=5DE40B580D6258FCB50653594D907609.f04t04?deniedAccessCustomisedMessage=&userIsAuthenticated=false
http://onlinelibrary.wiley.com/doi/10.1111/j.1524-4725.2009.01259.x/abstract;jsessionid=5DE40B580D6258FCB50653594D907609.f04t04?deniedAccessCustomisedMessage=&userIsAuthenticated=false
http://www.ncbi.nlm.nih.gov/pubmed/230058
http://www.ncbi.nlm.nih.gov/pubmed/230058
http://www.ncbi.nlm.nih.gov/pubmed/230058
http://www.sciencedirect.com/science/article/pii/S1748681507004433
http://www.sciencedirect.com/science/article/pii/S1748681507004433
http://www.sciencedirect.com/science/article/pii/S1748681507004433
http://coolsculptingu.com/pdfs/Preciado%20ABSTRACT_SCAIC%202009.pdf
http://coolsculptingu.com/pdfs/Preciado%20ABSTRACT_SCAIC%202009.pdf
http://coolsculptingu.com/pdfs/Preciado%20ABSTRACT_SCAIC%202009.pdf
http://www.ncbi.nlm.nih.gov/pubmed/14722101
http://www.ncbi.nlm.nih.gov/pubmed/14722101
http://www.ncbi.nlm.nih.gov/pubmed/14722101
http://www.ncbi.nlm.nih.gov/pubmed/14722101
http://www.ncbi.nlm.nih.gov/pubmed/20159305
http://www.ncbi.nlm.nih.gov/pubmed/20159305

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Method
	Inclusion criteria
	Exclusion criteria
	Procedures and monitoring
	Statistical analysis

	Results
	Initial baseline demographic characteristics
	Comparison of the cross sectional fat areas, girth of both thighs between initial and 4th week 
	Comparison of the cross sectional fat areas, girth of both thighs between initial and 12th week 
	Satisfaction 
	Adverse events
	Change of metabolic variables
	Histological finding

	Discussion
	Conclusion
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Table 6
	Figure 1
	Figure 2
	References

