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Background/Purpose: The growing demand for a youthful

appearance, including a favorable body shape, has motivated

recent developments in noninvasive body contouring tech-

niques. Our aim was to investigate the efficacy and safety of a

new version of a 4D handpiece-mounted cooling device for

cryolipolysis with or without tumescent injections.

Methods: We conducted a side-by-side comparative study

using two female porcine models. Two areas of each pig’s

left abdomen were treated using a conventional device and

the new cooling device, and two areas of the right abdomen

were also treated using the conventional and new cooling

device, but both were combined with tumescent-solution

injections.

Results: The conventional method alone yielded a 75.25%

reduction in skin thickness, while the new cooling device alone

yielded a 81.63% reduction. When paired with tumescent injec-

tions, the conventional device yielded a 86.3% reduction in

skin thickness and the cooling device yielded a 85.9% reduc-

tion. Using histological analysis with H&E, oil red O, and tolu-

idine blue stain, we confirmed that selective cryolipolysis was

able to induce selective apoptosis of fat cells.

Conclusion: This in vivo study presents a new 4D handpiece-

assisted cooling device with tumescent anesthesia that is safe

and effective for fat reduction.
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VARIATION IN fat accumulation patterns leads
to differential contour changes along the

human body. These contour changes are related
to a complex combination of factors, including
lifestyle, age, gender, hormone levels, and
genetic elements. Fat accumulation in the
human body has dramatically increased in the
past few decades and is associated with many
diseases and various other health problems.
Consequently, research efforts to develop a
more effective and safe method for fat reduc-
tion are steadily increasing.
In recent years, there has been a strong focus

on developing non-invasive methods as an
alternative to liposuction; particularly promis-
ing emerging techniques include cryolipolysis,
high-intensity focused thermal ultrasound,
radiofrequency ablation, and low-level external
laser therapy. Each technology employs a differ-
ent mechanism to cause apoptosis or necrosis of
targeted adipocytes. Cryolipolysis, a medical
treatment used to destroy fat cells, relies on
controlled cooling for non-invasive localized
reduction of fat deposits, resulting in reshaped

body contours. Cooling exposure is calibrated
to cause cell death in subcutaneous fat tissue
without damaging the overlying skin. In 2010,
the US Food and Drug Administration
approved the first cryolipolysis device and pro-
cedure (1). Initial animal and human studies
have yielded significant reductions in superfi-
cial fat layer thickness, ranging from 20% to
80%, following a single cryolipolysis treatment.
Decreases in fat thickness occur gradually over
the first 3 months following treatment, and are
most pronounced in patients with limited, dis-
crete fat bulges (2). However, cryolipolysis is
associated with local side effects, including
transient redness, bruising, skin numbness, and
uneven fat reduction. Therefore, improvements
to cryolipolysis equipment for more effective
and safe fat removal are necessary.
We performed this study to compare the effi-

cacy and safety of a newly developed improved
device (cool4D�; Classys Inc., Seoul, Korea),
hereafter referred to as n-c, with a commercially
available cooling device (CLATUU�; Classys
Inc.), hereafter referred to as c-c (3).
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