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ABSTRACT

Cryolipolysis has evolved as a non-invasive approach of decreasing localized body fat via controlled chilling. This
study looks at the safety profile, clinical effectiveness, scientific foundation, and patient satisfaction with
cryolipolysis. One of the main methods of action is the deliberate chilling of adipose tissue, which causes fat cells
to undergo apoptosis and then be eliminated by the body's normal metabolic processes. Circumferential measures
and fat thickness in treated regions show considerable decreases, according to clinical investigations. Areas
including the belly, thighs, flanks, and submental region are frequently treated. The majority of side effects are
modest and brief, and they include bruising, erythema, and temporary numbness. The high patient satisfaction
ratings are indicative of the popularity of cryolipolysis as a non-surgical body reshaping option. Subsequent
investigations endeavor to enhance therapeutic approaches, investigate hybrid treatments, and assess enduring
consequences. In order to assist physicians and patients thinking about cryolipolysis for body fat reduction, this
review compiles the most recent research.

KEYWORDS: Cryolipolysis, body fat reduction, non-invasive, adipose tissue, clinical efficacy, safety, patient
satisfaction.

INTRODUTION possibility that the cold may specifically injure fat cells

A non-invasive cosmetic surgery called cryolipolysis,
also referred to as "fat freezing," uses controlled cold to
decrease localized fat deposits. With this method, fat
cells are specifically targeted and frozen, which causes
them to crystallize and undergo apoptosis (cell death).
Fat in the treated region decreases as a result of the
body's natural mechanisms gradually eliminating these
dead fat cells. With no need for surgery, cryolipolysis is
a popular method for body contouring since it may target
particular body parts including the chin, thighs,
abdomen, and flanks.™?

Origins and Conceptualization: Scientists researching
the effects of cold on fat cells discovered discoveries that
gave rise to the notion of cryolipolysis. Drs. Dieter
Manstein and R. Rox Anderson, two dermatologists at
Harvard University, observed that kids who ate popsicles
often got dimples on their cheeks in the early 2000s. This
event, called "popsicle panniculitis,” raised the

while sparing surrounding tissue.

Initial Research and Experiments: This finding
prompted Drs. Manstein and Anderson to investigate the
possibility of using cold to specifically target and destroy
fat cells. Their research showed that compared to skin
cells in the dermis or epidermis, fat cells are more
vulnerable to cold damage. These results set the stage for
the creation of a fat-reducing non-invasive technique.

Development of the Technology: The business ZELTIQ
Aesthetics was founded in 2008, advancing the concept's
actual implementation. The original study was done at
Massachusetts General Hospital, where ZELTIQ
obtained a license to utilize their technology. The
business concentrated on perfecting the process and
developing a tool that could administer regulated cooling
to specific bodily parts in a safe and efficient manner.
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FDA Approval and Market Introduction: The first
cryolipolysis device, called CoolSculpting, was licensed
by the U.S. Food and Drug Administration (FDA) in
2010 for the non-invasive elimination of flank fat,
sometimes known as "love handles." This clearance was
a major advancement since it offered a brand-new, non-
surgical body shaping alternative.

Expansion and Popularity: CoolSculpting's indications
for usage were broadened after its first success. The FDA
certified the device in 2012 for treating belly fat, and in
2014 it was given the all-clear to be used on the thighs.
Treatments for back fat, breast fat, submental region
(under the chin), and banana roll fat (below the buttocks)
were approved later.

Because cryolipolysis is non-invasive and effective, its
popularity has grown quickly. It developed into a highly
sought-after technique in the cosmetic field, frequently
promoted as a non-surgical alternative to liposuction for
people looking to reduce body fat.

Technological Advancements and Competition:
Technological developments in cryolipolysis have
enhanced the procedure's effectiveness, safety, and
patient comfort throughout time. Better applicator
designs, better cooling systems, and improved patient
monitoring systems are examples of innovations. As a
result of other businesses entering the market with their
own Cryolipolysis machines, the procedure has advanced
and become more widely available.

Current status: Cryolipolysis is a well accepted therapy
that is carried out nowadays all over the world.
Numerous clinical studies supporting its safety and
efficacy have led to its usage in a variety of cosmetic
clinics. Research is also being done to find new uses and
advancements in the process, such merging Cryolipolysis
with other body contouring technologies or making it
more effective in treating bigger or more difficult
locations.**!

MECHANISM OF ACTION OF CRYOLIPOLYSIS
1. Selective Cryolysis: Targeting Fat Cells

The basis of cryolipolysis is the notion of selective
cryolysis, which refers to concentrating the damage
caused by cold on fat cells while leaving other tissues
intact. This preference stems from the fact that
adipocytes, or fat cells, are more sensitive to cold than
other cell types.

2. Application of Controlled Cooling
Procedure Initiation: A specialized applicator is
applied to the skin over the target region during a
cryolipolysis session. Usually, this applicator contains a
suction mechanism and cooling panels.

Vacuum and Cooling Panels: The fat cells are drawn
closer to the cooling panels by the vacuum mechanism,
which draws the skin and underlying fat into the

applicator cup. This guarantees that the regulated cooling
reaches the targeted fat layer in an even manner.

Cooling Parameters: For a predetermined amount of
time (generally 35 to 60 minutes), the cooling panels
provide exact temperatures, usually between -5°C and -
10°C. In order to efficiently target the fat cells while
preventing injury to the skin and other tissues, the
duration and intensity of cooling are carefully managed.

3. Inducing Crystallization and Apoptosis
Crystallization of Fat Cells: The lipid-rich fat cells start
to crystallize at the carefully regulated cooling
temperatures. The fat cells' integrity is compromised by
this crystallization process, physically harming their
membranes.

Triggering Apoptosis: Apoptosis is a type of planned
cell death that is brought on by a series of biological
reactions that are set off by the crystallization of fat cells.
A controlled process known as apoptosis enables the
body to effectively eliminate dead cells from the body.

Cellular Response and Apoptosis Mechanism

e Membrane Disruption: The cell membranes get
structurally damaged as a result of the ice crystals
that accumulate inside the fat cells.

o Release of Stress Signals: When fat cells sustain
injury, they produce signals that prompt immune
cells to come to the area.

e Activation of Apoptotic Pathways: Intrinsic
apoptotic pathways are triggered by intracellular
damage, which in turn triggers the activation of
caspases, which are crucial proteins involved in
apoptosis.

e DNA Fragmentation and Cell Shrinkage: These
two hallmarks of apoptosis are experienced by the
adipose cells.

4. Inflammatory Response and Phagocytosis

Immune Response Activation: The fat cells that have
undergone apoptosis and the remnants of the injured
cells start an inflammatory reaction. An immune cell
type called macrophages is drawn to the treated location.

Phagocytosis of Fat Cells: Phagocytosis is the process
by which cells take in and break down extracellular
particles. Macrophages and other phagocytic cells use
this technique to engulf and digest apoptotic fat cells and
cellular debris.

5. Gradual Fat Reduction

Clearance by the Lymphatic System: The digested fat
cell debris is transported by the macrophages to the
lymphatic system, where it undergoes additional
processing and is eventually removed from the body over
a period of many weeks.

Visible Reduction: The treated region exhibits a
decrease in fat thickness as the body progressively
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eliminates the dead fat cells. It usually takes two to three
months for this method to start showing benefits.[*"2°!

CRYOLIPOLYSIS-INDUCED CHANGES

1. Fat Cell Reduction

Cell Death

e Lipid-rich fat cells crystallize when exposed to cold
temperatures, which can cause chemical and
mechanical harm. Damaged fat cells go through a
regulated process called apoptosis, which is a type
of planned cell death that stops surrounding tissues
from becoming inflamed and damaged.

Long-Term Reduction

e Cryolipolysis destroys fat cells, and they do not
grow again. Once extracted from the body, they are
irreversibly lost. If the patient keeps their weight
steady, the treated area's fat volume decreases with
time.

2. Inflammatory Response

Acute Inflammation

e The body produces an initial inflammatory reaction
right away following the surgery. This involves the
appearance of redness, swelling, and the migration
of immune cells to the area of damage. Macrophages
and other immune cells arrive to the scene to initiate
phagocytosis, which engulfs and breaks down the
debris and dead fat cells.

Chronic Inflammation

e As the body continues to eliminate the apoptotic
cells, a persistent, low-grade inflammatory response
lasts for a few weeks to months. As the region heals
and the dead cells are totally eliminated, this
protracted reaction eventually fades.

3. Tissue Remodeling

Fibrotic Changes

e A few studies have shown a minor case of fibrous
connective tissue development in the treated region.
This may provide structural support throughout the
fat removal process, which might enhance the
overall body slimming impact.

Tissue Healing

e The treated region goes through a natural reshaping
process when the fat is removed and the
inflammation goes down. The underlying tissues and
skin adapt to the altered shape.

4. Minimal Impact on Surrounding Tissues

Skin and Muscle Preservation

e Targeted Cooling: Because fat cells are more
sensitive to cold than other cell types, they are the
focus of the controlled cooling. This targeted
mechanism reduces harm to adjacent tissues,
including muscles, nerves, and skin.

o Safety Profile: Research on patients' experiences
and clinical investigations have demonstrated that
cryolipolysis is a low-risk, safe therapy.

Transient Side Effects

e Common Reactions: In the treated region,
temporary side effects could include bruising,
swelling, redness, tingling, and numbness. Usually
minor, these responses go away on their own in a
matter of days or weeks.

e Rare Complications: Severe consequences are not
common. Another way to lower the chance of
negative outcomes is to make sure the process is
carried out by a qualified expert.

5. Gradual Fat Reduction

Lymphatic System Clearance

e  Over several weeks, the body's lymphatic system
progressively breaks down and gets rid of the dead
fat cells. Since the body needs time to completely
eliminate the apoptotic cells, the best outcomes
usually appear two to three months following the
surgery.

Visible Results

e Fat Layer Reduction: Patients usually report a
decrease in the thickness of the fat layer in the
treated region. The improvement in contour that
seems more natural is made possible by the
progressive decrease.

e Multiple Treatments: Depending on the patient's
goals and the quantity of fat, it may occasionally
take many Cryolipolysis procedures to get the
desired results,[*012.%]

CRYOLIPOLYSIS PROCEDURE

1. Consultation and Assessment

Patient Evaluation

e The physician examines the patient's medical history
to make sure that no illnesses associated to the cold,
such as cryoglobulinemia, cold urticaria, or
paroxysmal cold hemoglobinuria, are
contraindicated. To ascertain if the target regions are
appropriate for cryolipolysis and to set reasonable
expectations for the patient, an evaluation of the
target areas is carried out.

Treatment Planning

e A tailored treatment plan is developed based on the
evaluation, including the areas to be addressed, the
necessary number of sessions, and the anticipated
results. To monitor progress, baseline shots of the
treated regions are frequently taken for comparison.

2. Preparation

e To help with applicator placement, the treatment
zones are outlined with pens. To provide uniform
cooling and shield the skin from the cold, a gel pad
is placed to the skin over the designated region.
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3. Application of the Device

e The target region is where the Cryolipolysis
applicator is placed. The applicator's vacuum system
draws fat and skin beneath the epidermis into the
cooling panels. The medical professional makes sure
the patient is at ease and that the applicator is firmly
in position. The apparatus is switched on to provide
regulated cooling to the adipose tissues. Typically,
the temperature is adjusted between -5°C and -10°C.
Depending on the particular device and treatment
region, the cooling procedure usually takes 35 to 60
minutes.

4. During the Procedure

e Throughout the process, the comfort of the patient
and the functionality of the gadget are kept an eye
on. Initially, the patient can experience extreme cold
and some pulling or tugging from the suction. As a
result of the cooling, these feelings often go away
and the region becomes numb.

5. Post-Treatment Care

e The applicator is taken out after the treatment
session is over. The treated region may feel stiff and
icy to the touch, and it may seem red. To assist
break down the fat cells and improve the effects, the
practitioner usually rubs the treated region for a few
minutes. Moreover, this might lessen any discomfort
that is felt right after and enhance blood flow. To
assist break down the fat cells and improve the
effects, the practitioner usually rubs the treated
region for a few minutes. Along with enhancing
blood flow, this can lessen any discomfort that may
be felt right away.

6. Post-Procedure Instructions

e Following the surgery, patients may often get back
to their regular activities right once. There's not a
downtime requirement. It is recommended that
patients drink enough of water to aid in the
lymphatic system's removal of fat cell waste.
Patients should keep an eye out for any strange
changes in the treated region and let the practitioner
know if they have any concerns. In the treated
region, transient symptoms including redness,
bruising, swelling, numbness, and tingling are
commonplace and usually go away in a few days to
weeks. If necessary, you can control any discomfort
by using over-the-counter pain medicines.

7. Follow-Up and Results

Monitoring Progress

e The practitioner can track a patient's progress,
address any issues, and take pictures after treatment
to compare to baseline photos at scheduled follow-
up sessions. The number of sessions that are
arranged will depend on the desired result and the
quantity of fat in the treatment region. A few weeks
usually separate each session.

Visible Results

* A few weeks following the treatment, patients often
start to detect improvements in the treated region.
Optimal outcomes usually show up two to three
months later. The treated region appears more
sculpted and contoured as a consequence of the
reduction in fat thickness.[*52617.18]

Starting point
Lifestyle choices, genetics, or
simply time and gravity can

result in areas of stubborn fat. No
matter the culprit, many of us have
pockets of unwanted fat.

Starting Three
Following a treatment, the
crystalised fat cells are slowly and
safely expelled from the body over
the next few weeks and months.

Step One

Made up of fat cells that are often
resistant to diet and exercise,
these stubborn areas of fat can be
reduced with Cryolipolysis.

Step Four
After having a Cryolipolysis
Treatment, any remaining fat cells
condense, significantly reducing
the fatin the treated area.

Step Two
Cryolipolysis uses controlled
suction and cooling to target and
crystalise fat cells. The fat cells are
literally frozen away.

End Result

The reduction of fat cells in treated
areas results in an improvement
in appearance and balance of the
body. You can say “goodbye” to
that stubborn fat!

Figure 1: Cryolipolysis — Process.
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ABDOMEN AND FLANKS
6 CoolSculpting® treatments on the abdomen and flanks over 2 sessions

BEFORE

DURING
4 Weeks After 1st Session

AFTER
8 Weeks After 2nd Session

Figure 2: Cryolipolysis — Changes.

EFFICACY OF CRYOLIPOLYSIS

1. Clinical Evidence

e Cryolipolysis has been shown in several clinical
investigations to successfully reduce the thickness of
fat in treated regions. For example, following only
one treatment session, studies have demonstrated
decreases in fat layer thickness ranging from 20% to
25%. Results demonstrating consistent outcomes
across a range of patient demographics and body
locations have been published in peer-reviewed
publications.

2. Study Parameters

e Research has examined a range of body shapes and
skin tones within its patient groups. A range of body
parts, including the thighs, belly, flanks, and
submental region (under the chin), have been
effectively treated, demonstrating adaptability.

COMPARATIVE ANALYSIS WITH OTHER FAT

REDUCTION METHODS

1. Advantages

e Cryolipolysis is a favored treatment for those
looking for less downtime and a lower chance of
problems because it doesn't need surgery, anesthesia,
or incisions.

e Cryolipolysis usually has a lower incidence of
adverse events and post-procedural pain when
compared to invasive techniques like liposuction.

2. Long-Term Results

e Targeted fat cells undergo apoptosis, or cell death,
as a result of cryolipolysis, which causes the fat cells
to be permanently removed from the body. By
keeping weight steady and stopping fat cells from
growing, sustained fat reduction can be
accomplished.

3. Patient Satisfaction and Retreatment Needs

e Notable changes in general look and body
contouring have led to high patient satisfaction
ratings. Some patients may want to have more
sessions in order to get even greater improvement,
contingent upon initial outcomes and goals.**2%%+22

SAFETY AND SIDE EFFECTS OF

CRYOLIPOLYSIS

Without requiring surgery, cryolipolysis is typically

regarded as a safe method of decreasing localized fat

deposits

1. Non-Invasive Nature

o By eliminating the need for incisions, needles, or
anesthesia, cryolipolysis lowers the possibility of

surgical complications.

2. Selective Targeting

o The process targets fat cells only, mainly sparing
surrounding tissues including muscles, nerves, and
skin.

3. FDA Approval

o The FDA (Food and Drug Administration) normally
grants clearance for the safety and effectiveness of
cryolipolysis equipment used in clinical settings.

4. Professional Administration

o The expertise and competence of the practitioner
carrying out the process determines both safety and
efficacy.

Common Side Effects

1. Temporary Sensations

o Cold Sensation: Patients may experience a sharp
chill throughout the process, which will eventually
give way to numbness when the treated region is
sedated.

o Tugging or Pulling: Some patients may feel a
pulling or tugging sensation on their skin as a result
of the applicator's suction function.

2. Post-Procedure Reactions

o Redness and Bruising: At the treatment site, mild
redness and bruising are frequent and usually go
away in a few days or weeks.

o Swelling: For a brief time, the treated region may
experience temporary swelling.
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3. Numbness and Sensitivity

o Numbness: Following the operation, the treated
region may feel numb for a few weeks. This is a
typical reaction to the cold and vacuum effect.

o Sensitivity Changes: Skin sensations may briefly
shift, causing tingling or moderate pain, although
these changes normally go away on their own.

Rare Complications

1. Paradoxical Adipose Hyperplasia (PAH)

o An uncommon consequence in which the treated
region experiences an increase in fat cells rather than
a decrease in fat. This happens in a very tiny fraction
of instances. More prevalent in men than in women,
however the precise explanation is yet unknown.

2. Other Rare Issues
Although they are extremely unusual, other
uncommon problems might include persistent
discomfort, skin  discoloration, or uneven
contours, 232425201

PATIENT SELECTION AND CANDIDACY FOR
CRYOLIPOLYSIS

Not everyone is a good candidate for cryolipolysis, a
popular non-invasive technique that reduces localized fat
deposits. Considerations for patient selection and
candidacy include the following:

Ideal Candidates

1. Localized Fat Deposits

o Candidates should have certain regions of fat that
are difficult to lose and respond poorly to diet and
exercise. The belly, thighs, upper arms, flanks (love
handles), and submental area (double chin) are
common locations.

2. Healthy BMI

o Suitable individuals have a body mass index (BMI)
of less than 30 and are within a stable weight range.
The goal of cryolipolysis is to shape particular
regions rather than lose weight generally.

3. Good Skin Elasticity

o Results are usually better for those with good skin
elasticity. After fat removal, the skin should be able
to retract easily.

4. Realistic Expectations

o Candidates have to be reasonable in their
assumptions regarding the results of cryolipolysis. It
could not have the same effects as surgical
treatments like liposuction, even though it can result
in a considerable decrease of fat.

5. Commitment to Healthy Lifestyle
To sustain results and general well-being, it's critical
to stick to a regular exercise schedule and eat a
nutritious diet.

Contraindications

1. Cold Sensitivity Disorders

o Owing to the severe temperature employed during
cryolipolysis, conditions like cryoglobulinemia, cold
urticaria, or paroxysmal cold hemoglobinuria may
be contraindications.

2. Pregnancy and Lactation

o Because cryolipolysis may affect hormonal changes
and the production of milk, it is not advised for
women who are pregnant or nursing.

3. Skin Conditions

o The efficacy of the procedure may be hampered and
the risk of consequences increased by active skin
problems or infections in the treatment region.

Consultation and Evaluation

1. Medical History Review

o To evaluate the patient's general health and find any
possible  contraindications, a comprehensive
assessment of their medical history is performed.

2. Physical Examination
To ascertain if cryolipolysis is appropriate and likely
to provide the desired effects, an assessment of the
target regions is made.

3. Treatment Plan Discussion

o The clinician talks with the patient about the
treatment plan, anticipated results, possible side
effects, and necessary aftercare.

Alternative Options

1. Surgical Options

o Procedures like liposuction or abdominoplasty
(tummy tuck) may be beneficial for those looking
for more substantial fat reduction or for those with
excess skin laxity.

2. Other Non-Invasive Treatments:

o Non-invasive therapies like radiofrequency (RF)
devices, ultrasound (like UltraShape), or laser
lipolysis (like SculpSure) may be taken into
consideration based on the patient's objectives and
anatomy.[27’28’29’3°]

ADVANCES AND

CRYOLIPOLYSIS

Since its inception, cryolipolysis has undergone a

number of developments and improvements with the

goal of enhancing treatment results, patient comfort, and

efficacy

1. Improved Applicator Technology

o Newer models of cryolipolysis equipment have
better cooling mechanisms that enable more accurate
temperature control and even cooling of the
treatment region. A few devices now have this
feature, which optimizes fat loss while minimizing

INNOVATIONS IN

www.wijpls.org | Vol 10, Issue 8, 2024. |

ISO 9001:2015 Certified Journal 236




Manasa et al.

World Journal of Pharmaceutical and Life Science

pain by adjusting chilling intensity based on tissue

reaction
2. Dual-Sculpting and Multi-Sculpting
o Practitioners may treat numerous locations at once

using Dual-Sculpting or Multi-Sculpting
capabilities, which shortens treatment times and
improves patient convenience.

w

. Enhanced Patient Comfort

o Due to advancements, treatment procedures are now
speedier, allowing for shorter sessions without
sacrificing effectiveness or patient comfort. More
recent applicators are made to reduce the pain and
feeling of cold that comes with vacuum suction,
improving patient comfort during treatment.

I

. Expanded Treatment Areas
A wider range of body locations, including smaller
and more contoured areas like under the chin, may
be treated thanks to the creation of applicators in a
variety of sizes and shapes.

(@)

. Combination Therapies
To improve the synergistic benefits of fat removal
and skin tightening, cryolipolysis is increasingly
being coupled with other non-invasive technologies
including radiofrequency (RF), ultrasound, or laser

o O

treatment.
6. Personalized Treatment Plans
o Using cutting-edge software and treatment planning

tools, professionals may design customized
treatment regimens that are suited to the goals and
anatomy of each patient.

~

. Research and Clinical Studies

o We are learning more about the processes behind
cryolipolysis, refining therapy regimens, and
investigating novel uses through ongoing research
and clinical investigations.

oo

. Safety and Monitoring Enhancements
To guarantee the best possible results and patient
safety, certain sophisticated equipment allow for
real-time monitoring of the tissue reaction during
treatment.

O

©

. Long-Term Follow-Up and Maintenance

o Better comprehension of long-term consequences
and maintenance tactics to support benefits that last
after cryolipolysis treatments.**32%

COST AND

CRYOLIPOLYSIS

1. Cost Factors

o The size and quantity of regions treated can affect
the cost of cryolipolysis. Costs may increase for
larger treatment areas or several regions. Reputable
and experienced providers may bill more depending

ACCESSIBILITY OF

on their qualifications, experience, and facility
standards. Depending on a product's geographic
location and the state of the local market, prices
might vary greatly. It could be suggested to have
more sessions for best outcomes, which could have
an impact on the overall cost.

2. Accessibility

o Dermatology offices, medical spas, and cosmetic
clinics all provide cryolipolysis. There are often
more providers offering cryolipolysis treatments in
larger cities and metropolitan regions. To find out if
they are good candidates for a given treatment,
patients can make appointments with doctors to talk
about costs and treatment alternatives. Since
cryolipolysis is seen as a cosmetic operation, most
health insurance policies do not provide coverage
for it.

3. Affordability Considerations

o To assist patients in covering the expense of their
care, several providers provide financing or payment
plans. Because cryolipolysis is non-invasive and has
less out-of-pocket expenses (such as anesthesia and
hospital stays) than surgical alternatives like
liposuction, it could be less expensive. Patients
should think about the benefits of cryolipolysis in
terms of reaching their goals for body reshaping
without having to deal with the hazards and recovery
time that come with surgery.

4. Research and Choosing a Provider

o When selecting a Cryolipolysis service, it's crucial to
do your homework, study reviews, and take
recommendations from reliable sources into account.
Give safety and effectiveness a priority by choosing
a certified provider who employs FDA-approved
equipment and adheres to best practices for patient
care.3*3

CONCLUSION

To sum up, cryolipolysis is a very promising non-
invasive method of treating localized body fat. The
literature review emphasizes the effectiveness of
regulated cooling in decreasing fat tissue with low
downtime and great patient satisfaction. Its efficacy is
confirmed by clinical investigations that show constant
substantial decreases in circumferential measures and fat
thickness across a variety of body locations.
Cryolipolysis has a good safety profile despite often
minor and transitory adverse effects such acute
numbness and erythema. In order to improve treatment
regimens, investigate combination treatments, and
determine long-term results beyond the customary
follow-up periods, further study is required in the future.
By addressing these issues, we may improve our
knowledge of cryolipolysis's function in body contouring
and possible use in therapeutic settings. Overall, this
analysis highlights cryolipolysis as a worthwhile choice
among non-surgical body fat reduction techniques,
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providing patients with a secure and efficient way to
attain their desired cosmetic results.
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