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Cryolipolysis with a double-applicator 3-dimensional cooling cup device

Introduction

There is a strong consumer demand for non-invasive body contouring through localised fat
reduction. Lasers, radiofrequency, acoustic wave and focused ultrasound are currently
available options for this purpose. Since 2005, suction-assisted cryolipolysis (fat freezing)
has become one of the most popular techniques for body contouring with many studies
supporting its safety, efficacy and reliability. As a result, consumers and practitioners
globally have embraced this method of focal body contouring. In late 2015, the Australian
Therapeutic Goods Administration (TGA) approved a new cryolipolysis device with two
applicators with 3-dimentional surround cooling cup (CLATUU) for body contouring.

The primary objective of this study is to assess efficacy and safety of localised fat reduction
with CLATUU. The secondary objective is to compare and evaluate the different body
contour measuring techniques — standardised photography, calliper measurement,
circumference tape measurement, ultrasound measurement and patient self-assessment —
in their validity and reliability in monitoring patient progress following cryolipolysis.

Methods

8 consecutive treatment-eligible patients were enrolled into the cryolipolysis study for
prospective evaluation over a 4-month follow-up period. Patients with localised fat
accumulation on the trunk and proximal limbs were included in the study. Patients with
global obesity, cold intolerance such as Raynaud’s, and connective tissue diseases such as
morphea or lupus panniculitis, and patients with previous previous invasive (liposuction) or
non-invasive methods of localised fat reduction procedures were excluded from the study.
Patients were requested to maintain a constant weight over the study period (keeping
within 3kg of baseline weight) and to maintain their current level of physical activity.

The target sites were patient initiated to reflect real-life clinical setting and the location
recorded with X and Y axis using the umbilicus as the fixed reference point. All trial patients
had the option of treating either single-site or 2-sites simultaneously (e.g. lateral abdomen
and one inner thigh). Baseline assessment involved 6-view body photography (anterior,
posterior, right anterolateral, left posterolateral, right lateral, left lateral), weight,
circumference tape measurements, calliper measurements and M-mode ultrasound
measure of adipose tissue thickness (mean of 12 different measurements points taken
within the treatment area). All trial patients were followed-up at 2 months and 4 months
for similar measurements. In 2 patients with symmetrical bilateral fat accumulation, the
contralateral site served as internal control. The trial patients had the option of treating 2—
sites at the one time e.g. lateral abdomen and inner thigh. Trial patients were also offered
the option of a repeat treatment to the same area with a minimum interval of 2 months
between treatments. The clinical measurements were undertaken by the same nurse
practitioner and the ultrasound measurements were performed by the same sonographer
(Toshiba)



All trial patients were treated with a standard protocol at the nominated ‘problem’ site(s).
The treatment protocol involved initial prior application of a matrix gel pad followed by
application of either a flat or wing (curved) suction cup depending on the body location and
contour. The parameters were suction (step 4), cooling (step 4) and duration of one hour.
Two months after the final treatment, patients were surveyed about their experience and
satisfaction of the procedure, including self-rating of perceived degree of fat reduction post-
treatment.

At the end of the study, two blinded dermatologists rated the baseline, 2-months and 4-
months photographs for all the trial patients according to a 4-point scale: no change (0%),
mild reduction (< 25%), moderate reduction (25-50%) and marked reduction (>50%).

Results

The subject demographics were: 6 females and 2 males, age range: 36 — 60 years old (mean:
46.8 years old). One subject was excluded from the study because of an unrelated
traumatic injury to the shoulder requiring surgery. Of the 7 subjects, a total of 13 sites were
treated: 3 subjects requested treatment at 2 body sites, 2 subjects had 1 site treated, and 1
subject had 4 sites treated. The lateral abdomen was the most commonly nominated site
(figure 1). The specified measurements were done at baseline, 2-months and 4-months
post-treatment (table 1).

Figure 1. Left lateral abdominal before (upper left image) and 4-months after 1 treatment session (upper
right image). Right lateral abdomen is the control side (untreated). Upper abdomen: right (4-months post
first treatment) and left (2-months post second treatment).

The most consistent record of body contouring change was photographic assessment and
ultrasonic fat measurements, where the mean global ultrasonic fat reduction across all
subjects was -19.44% (control: +0.62%) (table 1). Fat reduction across the 3 treatment
groups (control, single treatment, double treatment) appear to correlate with the
ultrasound measurements of +0.62%, -16.43% and -19.44% respectively. The calliper and
circumference measurements correlated poorly with the clinical changes, with mean global



reduction of -5.54% and -0.31% respectively for the enrolled subjects. Independent blinded
physician (dermatologists) assessment of localised fat reduction was -30.0% after 1
treatment and -39.5% after 2 treatments, based on a mean 4-point rating scale (table 1).
There was close concordance between the blinded dermatologists global score: 1.45 and
1.36 (mean 1.41), representing a mean global reduction of -35.2% on the 4-point rating
scale (control: -12.5%).

Treatment | Treatment | Weight Diameter Caliper change | Ultrasound D1 D2 D1, D2 mean Patient self-rating
site schedule change (kg) change (cm) (cm) change (cm) Photo- | Photo-
rating rating
Rlateral abde | Untreated | -1.8(-2.12%) | 0(0%) -3.8(-9.78%) -0.2 (-1.46%) 0 1 0.5 0 (no change)
Rlatabdo Untreated | -0.7 (-1.25%) | -2.0(-2.44%) -0.9 (-2.56%) +0.7 (+2.71%) 0 1 0.5 1 (<25%)
Untreated mean: Mean: 0.5 Mean: 0.5
+0.6% (12.5%) (12.5%)
Ulat abdo, 2mp1 0.7(-1.25%) | -2.0(-1.21%) [ -5.2(-17.23%) | -1.6 (-6.62%) 1 2 1.5 2 (25-50%)
Linner thigh | 2mp1 +2.0 (+2.87%) | +0.5 (+0.83%) | +0.5 (+3.84%) | -3.7(-20.23%) 1 2 15 1 (<25%)
L midback 2mp1 +1.4 (1.21%) | 0(0%) 0.8(-2.38%) | -2.2(-10.78%) 2 2 2 2 (25-50%)
R lower Jat 2mpl +0.2 (+0.29%) | -3.0(-2.83%) -4.5(-13.52%) | -10.5(-26.89%) 0 1 0.5 0 (no change)
oblique abdo
R:dppef ant 4mpl -1.8(-2.08%) | +5.0 (+5.43%) | -1.4(-4.18%) -1.0(-7.70%) 1 0] 0.5 1 (<25%)
abdo
Liateralabdo | 4mp1 -1.8(-2.08%) | 0(0%) -1.7 (-4.56%) -3.9 (-26.41%) 2 2 2 1 (<25%)
1 session mean: - Mean: 1.2 Mean: 1.2
16.4% (30.0%) (30.0%)
L::pEranl 2mp2 -1.8(-2.08%) | +5.0 (+5.43%) | -0.5(-2.56%) -2.3 (-16.28%) 1 0 0.5 2 (25-50%)
abdo
Rinner thigh | 2mp2 +2.0 (+2.87%) | -0.5 (-0.82%) -1.0 (-7.58%) -3.7 (-24.67%) 2 2 2 2 (25-50%)
Ugdpe' ant 2mp2 +2.6 (+4.2%) -3.0(-3.37%) -3.6(-12.67%) | -8.2 (-25.03%) 2 2 2 1 (<25%)
abdo
R midback 2mp2 +1.4 (1.21%) 0 (0%) 0 (0%) -5.0(-22.73%) 2 1 1.5 2 (25-50%)
lower abdo. 2mp2 -0.9 (-1.22%) | 0(0%) 0 (0%) -11.8 (-26.63%) 2 1 1.5 2 (25-50%)
2 sessions mean: Mean: 1.58 Mean: 1.33
-23.1% (39.5%) (33.3%)
Mean < 3kg -0.31% -5.54% -19.44% 1.45 1.36 35.2% 36.4%
(treated
areas)

D1: blinded dermatologist 1.
D2: blinded dermatologist 2
Rating: 0 (no change), 1 (mild <25%), 2 (moderate 25-50%), 3 (marked >50%)

Table 1: Summary of fat measurements and patient and physician ratings.

Strongly disagree Disagree Uncertain Agree Strongly agree Mean Median
(-2) (-1) ) (1) (2) score score
(-2t02)

Q1.1am satisfied with the outcome of the procedure

1 respondent 0 respondent 1 respondent | 1 respondent | 4 respondents I 1.0 | Strongly agree
Q2.1find the procedure comfortable

1 respondent 1 respondent 1 respondent | 3 respondents 1 respondent I 0.3 | Agree
Q3.1would consider having the procedure again in the future

1 respondent 0 respondent 0 respondent | 2 respondents 4 respondents ‘ 11 | Strongly agree
Q4.1 would recommend this procedure to a friend

0 respondent 0 respondent | 1 respondent | 2 respondents | 4 respondents I 1.4 | Strongly agree
Q5.1find the duration of treatment:

‘much longer than ‘longer than ‘about right’ ‘shorter than ‘much shorter 0.14 About right

expected’ expected’ expected’ than expected’

0 respondent 0 respondent 6 respondents 1 respondent 0 respondent

Table 2: Patient satisfaction survey

The patient satisfaction survey at 2-months post-treatment revealed 71.4% (5 out of 7
patients) either ‘agreed’ or ‘strongly agreed’ that the outcome was satisfactory (table 2).
Five patients elected to have a repeat treatment on the same area 2 months after the initial



treatment. Of the 2 dissatisfied patents, one felt that there was ‘no change’ post-procedure
but revised her self-assessment to ‘marked reduction’ upon reviewing the before-after
photos (figure 2). The overall patient self-assessment showed concordance with blinded
physician assessment: -36.4% and -35.2% respectively on the 4-point rating scale (Rating: 0
[no change], 1 [mild <25%], 2 [moderate 25-50%], 3 [marked >50%]).

Figure 2. Lower abdomen before (left image) and 2-months after the 2 treatment sessions (right image).

Discussion

In the last few years there has been a marked increase in interest and uptake of cryolipolysis
for localised fat reduction. One study showed an 823% increase in cryolipolysis procedures
over a 3-year period: 201 patients treated in the first year, 671 patients in the second year
and 1857 patients in the third year, highlighting the business case for offering the service.
Other non-surgical options for localised fat reduction include high intensity focused
ultrasound, unipolar radiofrequency, acoustic wave therapy and and laser therapy, but
these do not compare as favourably as cryolipolysis in terms of efficacy, safety and
tolerability.?

In one study with 42 patients, 79% noticed fat reduction on themselves at 2-4 months.?
Another study with 50 patients, 89% showed a noticeable improvement on photography
with a similar proportion (80%) being happy with the results at 6 months.*> Most studies
indicate a fat reduction of approximately 20 - 25% - either on calliper or ultrasonic
measurements - 3 to 6 months after a single treatment session.®” Two treatments appear
to result in greater fat reduction than a single treatment session: 28.5% versus 19.7%.°

Boey et al demonstrated a 44% increase in fat loss with 2 minutes of massaging immediately
post cryolipolysis, and this manoeuvre has become standard practice in most centres.’
Carruthers et al speculated on possible skin tightening effects post cryolipolysis based on a
series of 14 patients.™

The safety of cryolipolysis has been well established. Cryolipolysis is not associated with any
alterations in serum lipids and liver function.’* Dysaesthesia (numbness) has been reported
to occur in up to 73% of patients lasting 3 weeks although 18% of cases may persist up to 3



months.'? The dysaesthesia is self-limiting and peripheral nerve biopsy and confocal
microscopy did not show any alteration in the neural network.’* There was a single
reported case of paradoxical fat hypertrophy that started at 3 months and stabilised at 5
months and the incidence of this event has been estimated to be 1: 20,000.**

Our study showed no adverse effects associated with CLATUU cryolipolysis. Our subjects
experienced an initial ‘suction’ discomfort lasting 5-10 minutes followed by cold-induced
numbness for the rest of the procedure. The most common post-treatment effect was
numbness lasting from 1 to 3 weeks. One patient with atopic dermatitis experienced mild
itching over the treated site for a few days post-cryolipolysis.

One patient had serial skin biopsies at baseline, 1-week, 1-month and 2-months post
cryolipolysis revealing an inflammatory response that was mild at 1 week, marked at 1
month and fully resolved at 2 months (figure 3a, b) with corresponding ultrasound
measurement images of the left upper postero-lateral flank (figure 3c). Patients will typically
notice localised fat loss over the treated area at 2 months, but as early as 1-month post-
procedure.

Baseline 1-week 1-month 2-months

Figure 3a, b, c. Bilateral upper postero-lateral flanks before (left top image) and after (right top image)
cryolipolysis. Right flank: 2-months after 2 treatment sessions and left flank: 2-months after 1 treatment
session (right top image). Histology at baseline, 1 week, 1-month and 2-months post-treatment (middle
image, left to right). Post-treatment inflammatory cellular infiltrate is visible at 1-week, prominently visible



at 1-month, and normalises at 2-months. Corresponding ultrasound measurements of left flank 2-months
after 1 treatment session demonstrating a reduction in fat thickness (bottom image)

Our pilot study on various methods of tracking fat reduction favour standardised
photography and ultrasound over callipers and circumferential tape measure.
Circumferential tape measurement of abdominal girth is unlikely to be reliable given the
limited target area in the context of the much larger truncal girth, which expands and
contracts with the breathing cycle. We were unable to demonstrate consistency with
calliper measurements of skin fold thickness, which can be pinch- and pressure- sensitive
and prone to early user-error. Photography performs well on reliability, familiarity and
accessibility, and furthermore, allows meaningful before-after comparison for patients. The
anterior (front-on) and side (lateral) profile views are particularly useful to demonstrate
contour changes. Oblique views may not highlight contour changes adequately and this was
highlighted by one patient who was uncertain about the outcome and remained
unconvinced on review of post-treatment oblique photos despite a 26.9% fat thickness
reduction on ultrasound (figure 4). This case illustrates how improper patient selection
(high body mass index) and site selection (non-obvious fat bulge) can lead to patient
dissatisfaction.

Figure 4. Right lower lateral oblique abdomen before (left image) and 2-months after 1 treatment session
(right image).

Ultrasonic measurement of fat loss is essentially a research tool with significant accessibility
and technical issues for most clinicians. Fat thickness measurement with the ultrasound
probe is susceptible to probe-pressure and patient-posture variations (lying/ sitting/
standing) and these are likely explanations for the apparent underestimate of the global fat
reduction (19.44%) relative to photographic assessment. Photographic representation of
body contour can also be influenced by several factors including camera angle, lighting,
patient stance, posture and breathing cycle. Nevertheless, standardised photography
remains a valuable tool for monitoring post-cryolipolysis progress and provided one subject
with valuable photo-documentation of visible fat reduction (figure 2).



The limitations of this study are a relatively small sample size, a predominance of torso
(abdominal) treatment sites and potential investigator bias from using an industry-
sponsored device (Cryomed Australia).

Conclusion

Cryolipolysis with CLATUU is a safe effective procedure for localised fat reduction with a
high patient satisfaction rate. Standardised photography is recommended as an effective
monitoring tool and documentation of post-cryolipolysis progress.
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