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Preface

Preface

It has been almost twenty years since my good friend
and mentor John Bostwick, then chief of plastic surgery
at Emory, and Karen Berger, another good friend who,
at the time, was the CEO of Quality Medical Publishing,
encouraged me to undertake the task of editing a text-
book on aesthetic surgery. Their input and advice led to
the publication of the first edition of The Art of Aesthetic
Surgery in 2005. Six years later, in 2011, the second edition
was published. The first two editions were an immense
undertaking for me, but also rewarding and educational.
Both editions were written to address the enormous
demand for and interest in cosmetic surgery and the
need for comprehensive information on that topic. I had
not anticipated the warm reception both editions would
receive from colleagues throughout the world, and I have
been delighted, humbled, and gratified to witness its
continued popularity and enthusiastic readership. Recent
translations into Chinese, Korean, and Russian attest to the
ongoing global need for education in aesthetic surgery. I
never imagined, twenty years ago, that today I would be
writing the preface for a third edition.

Why a third edition? Surely twice was enough for a project
of this magnitude. The answer is obvious: this is a dynamic
field continuing its rapid and significant growth, with
numerous, exciting new developments. Interest in this topic
has not abated over the years; in fact, it has grown stronger
and more vibrant. While many of the procedures touted
nine years ago are still being performed, others have been
replaced by new, less-invasive approaches or techniques that
emphasize volume replacement to enhance rejuvenation
procedures. Furthermore, new technology, noninvasive tech-
niques, and a number of new devices, fillers, and products
have enhanced our ability to provide our patients a broader
spectrum of options and improved outcomes. Clearly, after
nine years there was a need for a revision of the book to
reflect these dramatic and ongoing changes.

Today, nonsurgical cosmetic treatments, such as
injectables, continue to gain in popularity, whereas the
decline we had seen in some surgical approaches to facial
rejuvenation seems to be reversing. Nowhere is this change
more dramatic than in the area of brow rejuvenation.
Another important trend has been the emphasis on volume
enhancement in periorbital and facial rejuvenation, as well
as surgery of the breast. In keeping with these trends, we
have increased coverage of nonsurgical treatments and
injectables and have added new sections and chapters
dealing with volume and its role in facial rejuvenation and
the role of fat grafting in breast surgery.

In contrast to the reduction in the number of invasive
surgical procedures for facial rejuvenation being performed
today, there has been a dramatic increase in breast and
body-contouring procedures, in normal-weight patients,
and in individuals who have lost massive amounts of weight.
Accompanying this burgeoning interest and demand have
been advances, the development of new procedures,

and refinements of existing techniques. In keeping with
advances and demand for genital rejuvenation, we have
expanded that section and added a new section on gen-
der-affirming surgery.

I did not approach the task of this revision lightly. As
with the first two editions, it involved many late nights
and weekends spent writing and editing. A busy practice,
numerous academic and societal commitments, a journal
editorship, and an effort to bring more balance into my own
life were all forces working against such an undertaking.
Why, then, did I feel this was the right time to take on the
responsibilities and make the time commitment for editing
a third edition? Obviously, there was more than one reason.

My commitment to learning and teaching was a primary
motivator. From my earliest writings on muscle and mus-
culocutaneous flaps, to the editing of two editions of this
three-volume work on aesthetic surgery, I have always felt
an obligation to contribute to the literature and to help
advance our specialty. This book represents a continuation
of my lifelong dedication to this process. It has been a
wonderful way to reach out to young and experienced sur-
geons alike and to offer them insight into the remarkable
contributions made by leading experts worldwide. During
academic travels and interactions with plastic surgeons and
trainees all over the world, I have witnessed their interest
in aesthetic surgery and their desire to master the basics
of aesthetic surgery and learn about the latest techniques.
This new edition has been written to address that need and
to provide information on current advances that emphasize
safe and best practices to all aesthetic surgeons.

Recognizing my many commitments and the increasing
scope of the specialty led to the decision to invite others
to assist me; namely, my son, Farzad Nahai as coeditor and
section editor; Dr. Jeffrey Kenkel and Dr. John Hunter as
section editors, with each responsible for two sections; and
Dr. William Adams and Grant Stevens as section editors. |
felt this would not only lighten my load and speed up the
time to publication but would allow the coeditors to add
their expertise.

Every chapter has been revised with new material added.
Twenty new chapters, reflecting the growth and diversity
of our specialty, have been included. The amount of online
material has also grown, with nineteen operative videos,
fourteen of which are new, included in this edition. The
entire book is also available online for quick and portable
reference. It is with great pleasure that I welcome 105 new
contributors who, along with our previous contributors,
bring valuable insights and considerable expertise to this
new edition. The contributors, drawn from all parts of
the globe, represent several disciplines, including the four
core specialties. These contributors, all of whom have
distinguished themselves as educators and innovators,
have graciously succumbed to my gentle arm-twisting and
that of the section editors to provide us with outstanding
chapters on a diverse range of topics.
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The positive feedback we have received on the clinical
decision-making chapters prompted the expansion of exist-
ing chapters and the inclusion of new ones. The additions
reflect the increase in the number of options now available
for each patient. These chapters reflect my own and the
section editors’ daily decision-making process, not only in
the operating room but also in the clinic, where we evaluate
new patients and care for them after the operation.

My personal interest and fascination with human
anatomy dates back to my first year in medical school. I
recall one of my teachers telling the class, “You will learn
anatomy three times and forget it three times.” He went on
to say that unlike other knowledge we would acquire over
the years, anatomy would never change. Of course, he was
right; anatomy does not change. However, it is important
to note that we change, and our understanding of anatomy
evolves and deepens with experience.

Back then, I never imagined that one day as a practicing
plastic surgeon not only would I remember all the anatomy
[ learned, but I would also learn intricate details that were
unimaginable then. Little did I know that in some modest
way I would even contribute to that knowledge base. Interest
in anatomic detail as it applies to aesthetic surgery continues
with further clarification of facial anatomy, such as the fat
compartments and more detailed descriptions of anatomy of
the trunk and breast relating to emerging body-contouring
procedures. In keeping with these new findings, all anatomy
chapters have been appropriately updated.

The topic of patient safety also assumes a more promi-
nent position in this edition, with a major chapter on safety
considerations in aesthetic surgery, as well as specific chap-
ters on problems and complications in different anatomic
regions.

All volumes have been significantly updated with new
information—each chapter reflects the latest information
presented by experts responsible for advancing our knowl-
edge in those areas.

As the book progressed from first to third edition, the
cover also changed. The first edition cover with a modern
rendition of The Three Graces was replaced with an even
more contemporary rendition of The Three Graces. The third
edition carries the masters version of The Three Graces.

It is my wish that readers will receive this third edition
with enthusiasm equal to that of the first two editions. I
hope that it will provide a source of new information, stim-
ulate thought, and foster innovation. As with any writing
project, this book has been a major undertaking, but it has
also been a labor of love. I have learned as much as I have
taught, and I continue to marvel at the outstanding work
being done by my colleagues around the world. [ am grat-
ified to be able to share our learning and work with you in
these pages. My goal for this book is to provide trainees, as
well as experienced practitioners, with a solid foundation
for learning basic principles and techniques in aesthetic
surgery in order to enable them to build on it and advance
this specialty that we all love.

Foad Nahai, MD, FACS, FRCS (Hon)
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85 Noninvasive and Minimally Invasive Techniques for Body

Contouring

Lawrence S. Bass, Jason N. Pozner, and Barry E. DiBernardo

Abstract

Amultitude of technologies are designed to contribute to improved
outcomes in body contouring. The devices in one group are used
as adjuncts to surgical procedures like liposuction to enhance or
simplify fat removal or increase skin redraping, thereby broaden-
ing the scope of acceptable candidates for liposuction versus an
open body contouring procedure like abdominoplasty. Devices
in a second group are used in place of a surgical procedure in
patients who require a smaller degree of improvement or who are
unwilling or unable to undergo a surgical procedure. This latter
circumstance is a compromise but one that an increasing propor-
tion of patients are selecting. Realistic expectations on the part of
patients and appropriate selection and application of technologies
by surgeons are the keys to success in achieving patients’ aesthetic
goals. The role and capability of body contouring technologies will
continue to grow as further refinements of existing technologies
and combination therapies progress.

Keywords

fat, liposuction, cryolipolysis, laser lipolysis, HIFU, adipocytolysis

85.1 Introduction

There is an almost universal desire for body contouring in the pop-
ulation. Open surgical body contouring procedures have several
inherent drawbacks, including the need for anesthesia, possible
hospitalization, substantial cost, lengthy scars, pain, swelling, and
prolonged recovery. Over the past four decades, body contouring
has transitioned from the exclusive use of open procedures like
abdominoplasty, thighlift, brachioplasty, and buttock lift to
liposuction to noninvasive options. Today, noninvasive options are
the most common, performed in large numbers that have grown
in double digits annually for nearly the past decade. Liposuction
remains one of the two most popular surgical procedures in
aesthetic plastic surgery. The quality of results with liposuction
has been amplified and refined with a number of energy-based
devices that provide some advantages in many specific circum-
stances to enhance the completeness of fat removal; the evenness
of the result, especially in reoperative cases; and as an aid in skin
tightening and smoothing, which have always been the Achilles’
heel of minimally invasive body contouring (liposuction). Major
open surgical procedures continue to be an essential part of ideal
body contouring and have evolved in ways that limit recovery time
and enhance results but are the predominant choice only in major-
weight-loss and postpartum circumstances. Body contouring
through noninvasive means has become one of the most alluring
areas in aesthetic surgery, with technologies that can consistently
produce contour tailoring and subcutaneous fat reduction. Patient

expectations and demands for no recovery, minimal discomfort,
and increasingly efficacious noninvasive procedures will continue
to drive industry development efforts to provide improvements
and novel options for noninvasive body contouring.

This chapter describes the technologies currently available to
perform body contouring noninvasively or minimally invasively in
lieu of surgical approaches or as a modification of traditional sur-
gical procedures with some potential advantage or improvement
in outcome. Several broad classes of technologies are available.
Detailed outcomes data are not available for most of these, although
some technologies have very specific outcome data that exceed the
kind of data available for surgery, with its broad individual vari-
ability based on patient and surgeon attributes. Comments about
potential benefits of technologies will be based on the subjective
experience of the authors as well as an understanding of the tissue
effects and mechanism of action of the technology.

Where the authors have some specific techniques for applying
these technologies that they consider particularly useful, these will
be delineated. However, each manufacturer generally provides a
variety of instructional experiences to allow surgeons to become
familiar with preferred techniques, such as webinars, preceptor-
ships, and written materials. This chapter does not attempt to
reproduce such teaching. In addition, even with three authors, it is
impossible to have extensive hands-on experience with all available
technologies. Finally, we caution that exposure parameters cannot
be readily transferred from one device to another, even if the
fundamental mechanism or energy modality is the same or seem-
ingly identical. In most devices produced today, energy parameter
regimes are unique and proprietary to the device. Settings that may
be safe on one device could produce serious tissue damage with a
roughly comparable device. Specific training and familiarity with
appropriate settings is essential for safe operation of devices.

Efficacy also relies on multiple factors intrinsic to the individual
technology and the treatment technique. Selection of proper energy
settings in terms of both intensity and total dose is essential to
place the treatment over the threshold of efficacy. To some extent,
these issues are known or have been adequately developed by the
equipment manufacturer in clinical trials. For other devices, few
clinical data exist, and clinicians are required to develop their own
effective approach to treating patients. In all cases, the individual
patient areas requiring treatment and assessment of severity and
appropriateness of a minimally invasive or noninvasive option
require the judgment of an experienced clinician.

85.2 Energy-Assisted Liposuction

Although liposuction has performed admirably for contour reduction,
the technique can require significant labor on the part of the surgeon.
Fibrous areas such as the male chest, the flanks, the bra strap, or reop-
erative sites with fibrosis and scar can be particularly challenging.
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Devices using laser, ultrasound, water, and radiofrequency energy
have been employed as adjuncts to tumescent liposuction in order to
facilitate adequate fat removal and contouring with reduced surgeon
effort, improve contour smoothness, and enhance the natural tailor-
ing of skin laxity that occurs during healing.

85.2.1 Laser-Assisted Liposuction

Laser-assisted liposuction uses a small fiber delivered through
a narrow cannula of approximately 1 mm or smaller to deliver
energy to tissues. This allows delivery of large amounts of energy
directly to subcutaneous adipose and connective tissue elements
without the concern for skin safety that is intrinsic to transcuta-
neous laser delivery. More energy can be placed directly at the
target instead of passing through the epidermis and dermis, with
the requirement for concomitant cooling mechanisms for protec-
tion of the surface from intense heat. The principle advantage is
the enhancement of skin laxity correction compared to conven-
tional tumescent liposuction due to laser exposure of both the
deep surface of the dermis and the fibrous septa running between
the dermis and the muscular fascia. In addition, laser exposure
to fat creates a loosening of tissues, which allows aspiration with
greater ease and smaller cannulas. Thus laser-assisted liposuction
can more easily be used to treat scarring, dimpling, and cellulite
in the superficial layers with the small cannula. This reduces the
risk of contour irregularities seen with larger cannulas. Some
disadvantages include the higher cost of equipment, the need for
exact temperature measurement, and the potential for burns or
blisters without this monitoring. Previous disadvantages were
related to duration of the procedure; however, as technology
progresses, exposure to multiple wavelengths allows shorter
treatment times with comparable energy exposure and fat dis-
ruption while maintaining a similar cannula size.

17 7

321 35 | 28 | 38

1.9" 30 29‘:‘\

Fig. 85.1 Marking grid used to subdivide the area to be treated in
order to control energy delivery to each area.

Preoperative Planning

Patients are evaluated for potential fat reduction and skin laxity
improvement. When treating specific areas, these areas of adipos-
ity are marked in a standard fashion, in addition to 5 x 5 cm squares
representing the areas of skin laxity targeted for energy application
(Fig. 85.1). Approximately 50 to 100 mL of tumescent fluid is admin-
istered per 5 x 5 cm? sector. This procedure is routinely performed
with oral and local anesthesia only but may be supplemented with
intravenous sedation, epidural block, or general anesthesia.

It is essential to manage patient expectations during the initial
consultation. Patients must understand that the skin-tightening
effect hinges on several variables, including age, genetics, and skin
condition from environmental factors, such as smoking and sun
exposure. The effect is highly variable and takes several months
to fully manifest.

Operative Technique

Various laser systems are available from different manufacturers,
offering different laser wavelengths and combinations of these
wavelengths. It is beyond the scope of this chapter to discuss the
attributes and provide comparisons of the systems. The most used
laser-assisted liposuction system is the Triplex (Cynosure Triplex).
It allows individual as well as sequential emission of 1,064-nm,
1,320-nm, and 1,440-nm wavelengths (Fig. 85.2). Energy is
delivered to the subdermal tissue through a 600- or 1,000-um
fiber threaded through a 1-mm microcannula that extends 2
to 3 mm beyond the distal end of the microcannula. When the
microcannula is inserted into the tissue, the laser is activated and
the microcannula is moved slowly and evenly through the deep fat
layer with a 1,064- to 1,440-nm combination or through the super-
ficial subdermal layer with a 1,064- to 1,320-nm combination. For
ideal absorption and performance, wavelength combinations are
used for preferential target affinity of fat and water, respectively.

Sciton manufactures a competing device, Allura, which is a
laser liposuction device using blended 1,064- and 1,319-nm
wavelengths. The device is similar in use to the Cynosure device
but lacks an accelerometer and differs in its skin temperature
monitoring. Its clinical use and postoperative management are
similar to those of the Cynosure laser.

Using the biplanar technique, adipose cells are disrupted,
resulting in a more liquefied material that can be removed through
a smaller cannula. This refines the removal, particularly close to
the surface, thereby reducing potential contour irregularity that
can be seen with larger instrumentation. To achieve increased
skin elasticity and tightening, surface temperature goals of 40 to
42°C superficially and deep temperature goals of 47 to 52°C are
delineated. Achieving and uniformly maintaining these tempera-
ture goals are paramount to achieving optimal efficacy.

Safe energy delivery is monitored via an accelerometer delivery
system attached to the laser handpiece, used to minimize the
occurrence of localized thermal damage during treatment. The
handpiece contains a motion-sensing feedback chip that provides
constant information of cannula movement to the laser device.
Slower movement of the handpiece triggers a reduction in laser
power. If the handpiece stops, energy delivery ceases within 0.2
seconds. This safety feature prevents excess accumulation of
energy in a given area. Temperature safety is measured with an
embedded thermistor probe at the tip of the cannula, which is
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Laser device, temperature monitor, and cannula

Courtesy Cynosure, Westford, MA

Fig. 85.2 Laser lipolysis devices can have temperature and motion feedback to ensure adequate and safe energy exposure.

set for a safe range according to the aforementioned parameters.
When the threshold is reached, the laser automatically stops firing.

Atwo-layer/two-step technique is used in which the deep fat layers
(1-3 cm below the epidermis) within the premarked squares are
treated first. Insertion of the microcannula is facilitated with the use
of 1-mm incisions made with a No. 11 blade for appropriate access to
the treatment area. The superficial subdermal layer (0.5 cm below the
epidermis) is treated in the second step of the two-layer technique.
Aspiration is then performed with a standard 3-mm suction cannula
to remove any remaining fat, disrupted cells, and free fat oils.

Optimization of this procedure hinges on proper delivery
of energy while maintaining an appropriate safety margin.
Inadequate tightening can often be the result of insufficient
temperature attainment necessary to achieve the desired effect.
Too much energy applied in one area can result in excessive heat
buildup and fat necrosis, which manifest as protracted induration
and palpable nodules. If too much heat is applied superficially, the
result will be skin blistering, burns, or pigmentation changes. If
used properly, the built-in safety mechanisms will help control
temperature and avoid a harmful buildup of heat.

Another device on the market is the LipoFlow, a laser liposuction
system (Alma Lasers). The LipoFlow uses a 1,470-nm laser fiber
that is encased in a liposuction cannula. The laser helps break up
the fat and makes fat removal easier, but this device differs from
other laser liposuction devices in that the fat has been shown to
be over 97% viable. Alma Lasers includes a fat collection device
with this system and markets the device as a fat-grafting system.
Further studies with this device are ongoing.

Postoperative Care

Firm pressure dressings are applied to the wounds upon comple-
tion of the aspiration, and compression garments are worn for 3
to 4 weeks postoperatively. Dependent incisions may be left open
for drainage or closed, depending on surgeon preference, and

oral antibiotic prophylaxis is administered. Garments are used as
in traditional liposuction cases and use varies among surgeons.
Skin and tissue firmness is examined during the healing period.
Excessive swelling or dense edema may be treated with the use of the
Triactive Device (Cynosure) or some other external radiofrequency
or equivalent massage, edema reduction, or lymphatic drainage
system. Patients are reminded of the time necessary for skin changes
to occur during the dynamic fibroblast stimulation period (90 days).
If further enhancement of skin is desired after 3 months, acceptable
external skin devices can be applied, and additional treatments in
adjacent areas can be performed after tissue effects have subsided.

Outcomes

Ecchymosis tends to be less pronounced with laser lipolysis, but
edema and induration may be greater or take longer to resolve.
With healing and tissue remodeling, an amplification of skin
tightening and smoothness, variable in amount, is typically
observed (Fig. 85.3). Complications of laser-assisted liposuction
include blisters, end hits, burns, blowholes, prolonged edema,
heat/pressure problems, neuropraxia, permanent nerve damage,
contour irregularity, palpable or visible nodules or induration,
skin tethering, minor asymmetries, and insufficient effect. These
complications are rare in procedures that are properly performed.

Laser-assisted liposuction has evolved over the past decade
with improvements in the laser hardware and delivery systems,
including more power and greater feedback control for enhanced
safety and efficacy. At the same time, clinical study has provided
more information about adequate dosing, and demonstration of
outcome advantages in laxity reduction.

85.2.2 Ultrasound-Assisted Liposuction

Systems to deliver therapeutic levels of ultrasonic energy are
decades old but have undergone development and refinement
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Fig. 85.3 Smart lipo (a) before and (b) after.

to provide predictable effects safely and without excess energy
exposure. The third-generation VASER system (Sound Surgical
Technologies) was introduced in 2001 and is currently the most
commonly used ultrasound-assisted liposuction (UAL) technology.

Ultrasound interacts with tissue by three basic mechanisms:
thermal, mechanical, and cavitation. Cavitation is the tissue
interaction most responsible for causing fat emulsification with
current UAL devices. Noninvasive ultrasound devices that will be
discussed here create tissue effects thermally or with cavitation.
Wetting solution delivered into the target tissues is essential to
create the cavitation effects of UAL, separating fat cells within the
fat tissue matrix, which subsequently mix with the tumescent
solution by means of acoustic streaming to create an emulsion.
This emulsion is subsequently harvested by means of a suction
cannula.

Preoperative Planning

Even though UAL has expanded the parameters for selecting
liposuction patients, one criterion that remains unchanged is the
patient’s candidacy to undergo an elective surgical procedure.
Once this has been established, preoperative preparation may
proceed.

Preoperative markings are performed in the standing position.
There are five distinct anatomical areas that should be avoided
in patients undergoing UAL. These areas—termed the zones of
adherence—include the gluteal crease, the lower lateral thigh

area of the iliotibial tract, the posterior distal thigh above the
popliteal crease, the midmedial thigh area, and the lateral gluteal
depression area. Violation of these areas often leads to iatrogenic
contour deformities. During the preoperative marking process,
it is essential to carefully plan the placement of access incisions.
UAL requires a greater number of slightly longer access incisions
to accommodate the skin protectors and avoid placing torque on
the ultrasonic probe over curved anatomical areas.

VASER probe selection must consider the characteristics of
localized fat in the region to be treated. The characteristics of fat
cells in different regions of the body differ with respect to collagen
structure and conjunctive septi among the fat cells, as described
by de Souza Pinto. Knowledge of these differences is essential for
probe selection in order to achieve optimal outcomes.

Penetration of various tissue is influenced by the probe
diameter and the number of grooves at the tip. For a probe of a
given diameter, more grooves emulsify fat tissue more efficiently.
However, they do not penetrate fibrous tissues easily due to vibra-
tory energy that is transferred to the sides of the probe as opposed
to the front surface. Fibrous tissues are better addressed with
probes with fewer grooves. Smaller-diameter probes also pene-
trate fibrous tissue more easily. The 3.7-mm probes achieve rapid
debulking and contouring of medium to large volumes of soft to
fibrous tissues. The number of grooves at the tip of the probe will
vary according to the fibrous nature of the anatomical area. For
treating smaller, soft to extremely fibrous localized fat deposits in
sensitive areas, fine contouring is achieved with 2.9-mm probes.
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In general, the continuous mode should be used for fibrous
tissue, for faster fragmentation, and when tissue emulsification
is not readily achieved in the VASER mode. The VASER or pulsed
ultrasonic mode is more suited for delicate work, finer sculpting,
or softer tissues. The device must be adjusted such that the probe
moves smoothly through tissue.

Experience and practice have delineated application times. In
general, 1 minute of application time may be used per 100 mL of
infused solution in the VASER or continuous mode. Loss of resis-
tance to probe movement in all intended areas can be considered
the surgical end point. Following emulsification, aspiration can be
performed with suction-assisted or power-assisted liposuction.

Surgical Technique

The prone position provides good access to the back, flanks, lateral
thighs, and superior posterior thighs. General endotracheal anes-
thesia is preferred for patients requiring prone positioning and for
large-volume aspirations. Many surgeons also prefer the lateral
decubitus position, which requires one additional patient reposi-
tioning. Despite additional repositioning, some authors maintain
that the lateral decubitus position offers better access with less
trauma and is particularly helpful for evacuating large volumes
from the flanks and back with the goal of creating more aesthetic
waistlines. Supine positioning offers access to the abdomen, ante-
rior and medial thighs, knees, calves, arms ankles, breasts, and face.

Maintaining core body temperature is best accomplished by run-
ning intravenous fluids through a fluid warmer in addition to the use
of forced warm air by means of a Bair Hugger (Arizent). The access
incisions are placed in previously marked areas using a No. 11 blade
and must be long enough to accommodate the fluid-infiltrating can-
nula. The rate of flow is controlled on the infusion pump according to
the anatomical area. Generally, a wetting solution is prepared with 1
mL of epinephrine added to 1 L Ringer’s lactate at room temperature
(1:1,000,000 dilution). In cases not utilizing general anesthesia, lido-
caine may be added to the wetting solution. The dose of lidocaine
should not exceed 35 mg/kg, although some authors routinely use
doses exceeding 50 mg/kg while maintaining a safety margin.

Treatment Recommendations

Posterior Trunk
e The 3.7-mm two-ring probe is used at 80% energy level in
continuous mode for most of the back.

e The 3.7-mm one-ring probe is used at 80% energy level in
continuous mode for tight fibrous back rolls.

e Posterior trunk areas require slightly longer ultrasound appli-
cation, usually between 12 to 14 minutes on average.

e Aspiration is accomplished with a small-diameter cannula.

Abdomen

e The 3.7-mm three-ring ultrasonic probe is used at an energy
setting of 80% in VASER mode.

e Continuous mode is used for the area above the costal margin.

e Average ultrasound time is 8 to 9 minutes.

e Aspiration is accomplished with a small-diameter cannula.

Extremities and Buttocks

e The 3.7-mm three-ring ultrasonic probe is used at an energy
setting of 70% in VASER mode for the superior medial thigh.

e Around the knees and superior posterior thigh, a short 3-mm
three-ring probe is used in 80% VASER mode.

¢ Depending on how fibrous the subcutaneous layer may be, the
3.7-mm three-ring probe is used in 80% VASER or continuous
mode for the anterior and lateral thigh areas.

e Average ultrasound time is approximately 3 minutes for both
knees, 5 minutes for both superior medial thighs, 8 minutes
for both anterior thighs, 6 to 7 minutes for both lateral thighs,
and 4 minutes for both superior posterior thighs.

e For the axillary area, a 3-mm three-ring probe is inserted into
the subcutaneous space through a small access incision in the
axillary fold.

e The energy setting is 70% VASER mode, applied for approxi-
mately 2 minutes per arm.

e Aspiration is performed through a small-diameter cannula.

Gynecomastia
e The 3.7-mm one-ring probe or the gynecomastia arrow probe
can be used efficiently in this area.

e Energy levels are set at 80 to 90% at continuous mode at an
average of 3 to 4 minutes per breast.

e Aspiration is performed through a small-diameter cannula.

HIV-Associated Cervicodorsal Lipodystrophy

e The 3.7-mm one- or two-ring probe is used depending on the
fibrous nature of the area.

e The energy setting is 80% continuous mode, and the time will
vary according to the volume of fat being treated.

e Aspiration is performed with a fine cannula.

Optimizing Outcomes

e Apply the least amount of ultrasound energy necessary to
obtain fat emulsification.

e The clinical end point of ultrasound application is loss of tissue
resistance against the probe.

e Incision placement must be planned appropriately to facilitate
access to the treatment area while avoiding torque on the
ultrasonic probe.

e Small-diameter cannulae provide the greatest precision, par-
ticularly in the aspiration of superficial fat.

e Liberal use of wetting solution dispersed evenly through the
fat maximizes efficiency of ultrasonic cavitation, minimizes
blood loss, and provides added protection against thermal
effects of UAL.

e Circumferential contouring provides a more harmonious
result than local fat extraction.

e Postoperative use of foam compression garments, lymphatic
drainage massage, and skin-moisturizing regimens can opti-
mize UAL outcomes and decrease recovery times.
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Postoperative Care

Following large-volume UAL procedures, close monitoring of
fluid replacement and urine output is required. Postoperatively,
most patients with large-volume aspirations continue to leak
fluid through the incisions for 24 to 36 hours. A significant volume
of the infiltrating solution does get absorbed during the first 12
hours following major UAL, and this must be considered when
planning fluid replacement. Oral intake of fluids is permitted
upon waking, early ambulation is encouraged, and patients are
discharged on the first postoperative day. Foam and compression
garments can be applied to most UAL patients in the immediate
postoperative period. Lymphatic drainage and skin-moisturizing
regimens are helpful as soon as the patient can tolerate them.

Outcomes

The most common complications of liposuction procedures are
underextraction, overextraction, or irregular contour. In general,
these complications are prevented by the use of intraoperative
flow sheets documenting infusion and aspiration volumes for each
anatomical area. Underextraction is usually corrected by revi-
sionary extraction while overcorrection may require fat grafting.
Paresthesias, edema, and ecchymosis are usually self-limiting.
The vibrating ultrasonic probe generates heat, which could lead to
thermal injury, particularly around the incision site. The use of skin
protectors is essential, along with the use of a wet towel adjacent
to the incision to provide added protection. The most important
factor in preventing skin burns is avoiding torque on the probes.

Seromas are the result of too much ultrasonic energy applied to the
tissues either as a result of increased generator settings or prolonged
application. It is seldom necessary to use energy settings above 80%
applied for 1 to 1.5 min/100 mL of wetting solution to a particular area
in order to achieve proper tissue fragmentation and emulsification.

Water-based liposuction (Bodyjet, Human Med) is a device that
provides pressurized water to help break up fat deposits. This
device is also marketed for simultaneous fat removal and harvest
as the water pressure is gentle enough to enhance liposuction
but not destroy the fat cells. Pre- and postoperative care with this
device is similar to traditional liposuction.

Internal fiber-delivered radiofrequency devices have supplanted
laser liposuction devices in many practices. The first device to gain
U.S. Food and Drug Administration (FDA) approval and clinical
acceptance was the Thermi device (Thermigen). Use of this device
was very similar to that of laser lipo except that an internal radiof-
requency probe was used rather than a laser fiber. Tumescent
anesthesia was used, and the device was grounded using an
external pad. The monopolar probe was then used under the skin,
and thermistors at the tip measured temperature and the device
also measured impedance. An external forward-looking infrared
camera is used to measure external skin temperature. The goal of
treatment was to achieve confluent skin temperatures between 42
and 47°C. Liposuction was then used to remove dead fat cells as
well as for contouring similarly to that with laser lipo devices. The
device works very well for neck and small-volume body tightening
but was very slow for larger areas. A newer version called Arvati
was introduced by the same company late in 2018. This device
offered much higher power and solved the larger-area issues.

A Thermi/Arvati competitor was FDA-approved in late 2016
but had been used outside the United States since 2009. This

radiofrequency device, Bodytite (Inmode), is a bipolar device with
internal and external electrodes. A grounding pad is not required,
and internal and external thermistors provide real-time tempera-
ture feedback. Goals are similar to those with the Thermi/Arvati,
with achieved skin temperatures optimized at 40 to 42°C. Pre- and
postoperative care with the radiofrequency devices is very similar
to the care provided with laser liposuction devices (Fig. 85.4).

85.3 Noninvasive Modalities
85.3.1 Cryolipolysis

Cryolipolysis is a noninvasive technology that takes advantage
of the higher freezing point of lipids and greater sensitivity of
adipocytes to cold injury compared with surrounding skin or
muscle tissues. Fat can be selectively targeted and eliminated.
Cryolipolysis is performed as part of the CoolSculpting pro-
cedure (Zeltiq Aesthetics). Adipocytes respond differently to
cooling than other cell types. Precisely controlled cooling causes
lipid crystallization (freezing) above the temperature at which
water would freeze and triggers apoptosis in adipocytes, while
non-lipid-storing cells are left undamaged. Lipids released by
apoptotic fat cells are removed gradually through the lymphatic
system, thereby reducing tissue volume.

Planning

The areas to be treated must be evaluated for size and shape, after
which the appropriate applicators are selected that best match the
area to be treated in the fewest cycles (Fig. 85.5). For thicker areas
or if a greater degree of correction is required, a second series of
cycles or a complementary pattern of cycles should be planned.
Manufacturer-provided templates aid in marking the application
areas and anticipating how much tissue will be drawn into the
applicator. The original cup-shaped applicators with parallel-facing
flat cooling plates and a 60-minute cycle length have largely
been replaced by cup-shaped applicators with a curved cooling
surface. The newer applicators have a 35-minute cycle length and
improved patient comfort. A flat applicator is available typically for
upper abdominal and outer thigh areas. A small overlap between
applicator placement is typically used in adjacent cycles.

A gel pad provides thermal contact between the patient’s skin
and the applicator and should be placed over the center of the
treatment site.

Technique

The treatment regimen is selected from the instrument’s touch
screen console. Some regimens include a short massage session,
which enhances the selective injury to the adipocytes.

Once the applicator is properly placed and the patient is
comfortably positioned, the clinician may begin the cooling cycle.
Vacuum pressure is used to draw the target tissue into the appli-
cator for optimal cooling.

Aftercare

Following the procedure, the treated areas may feel cold and firm
with ared and raised appearance. These effects are transient and
usually resolve within a few minutes to hours. Massage of the
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Fig. 85.4 Abdominal liposuction with InMode Bodytite radiofrequency treatment. (a) Before and (b) 6 months after.

Zeltiq applicator head unit

Zeltiq device

Courtesy Zeltiq, Pleasanton, CA

Fig. 85.5 The cryolipolysis applicator provides hands-free treatment once applied but must be used in a pattern of cycles that covers the intended
area of treatment.
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frozen mass for several minutes or treatment with shockwave
generators have shown enhanced clearance of fat compared
with control patients undergoing cryolipolysis alone. Numbness
in the treated area is expected for several weeks. Bruising, sore-
ness, tenderness, cramping, and tingling occasionally occur but
usually resolve within a few days to weeks.

Outcomes

Proper patient selection for cryolipolysis is essential to achieving
successful outcomes. For optimal results, patients should be at
or near their ideal body weight with good skin tone and minimal
laxity. Ideal candidates have distinct pockets of fat that are resis-
tant to diet and exercise.

A visible reduction in the thickness of the fat layer is typically
achieved with each treatment. Though results are visible with a
single procedure, multiple procedures may be recommended to
achieve the aesthetic goals (Fig. 85.6). Although results may be
observed as early as 3 weeks following treatment, final results
are visible in 2 to 4 months. Some have reported skin tightening
or smoothing after cryolipolysis, but these results have not been
consistently demonstrated. Patients with visible skin laxity
are particularly poor candidates for cryolipolysis and should be
directed to other modalities.

Some patients may experience significant pain following
cryolipolysis. This seems to be associated with abdominal area

and inner thigh treatments, is self-limiting, and usually resolves
within a few days to 2 to 3 weeks. Paradoxical fat hyperplasia is
also rarely seen. This can be treated with some difficulty as the fat
mass tends to be fibrous and resistant to the suction lipectomy,
which is required to treat it. The zone of fat hyperplasia does not
respond to repeat cryolipolysis.

Cryolipolysis is a novel, safe, and effective option for patients
who desire a noninvasive procedure to reduce distinct areas of
adiposity, such as fat in bulges, rolls, or other small areas that are
resistant to diet and exercise. While reduction in local adiposity
can be achieved, cryolipolysis should not be relied on to consis-
tently produce tightening in the skin or deeper layers.

85.3.2 High-Intensity Focused
Ultrasound

High-intensity focused ultrasound (HIFU) body contouring devices
UltraShape (Louisville, KY) and Liposonix (Solta Medical, Hayward,
CA) are novel technologies that result in noninvasive adipocyte
death, creating a reduction in the fat layer and body contouring.
A low-energy-density beam of sound energy is transcutaneously
applied, focusingdown toasmaller spot size and consequently higher
energy density at a defined depth, creating a therapeutic effect.
UltraShape operates at 0.2 MHz, creating cavitation rupturing the

Fig. 85.6 Coolsculpting treatment of the abdomen (a) before and (b) 3 months after treatment.
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cell membrane of adipocytes in the target zone. Lipsonix operates
at 2 MHz, creating tissue heating to the point of adipocyte necrosis.
Lipids subsequently released are removed gradually through the
lymphatic system, thereby reducing tissue volume.

Planning

Patient assessment should be performed in the standing position so
that the fat is subject to gravity. The clinician should assess the fat
thickness; a minimum of 1.5 cm of fat is generally needed for efficacy,
although advances in this technology may allow smaller volumes to
be treated. The areas to be treated are marked in a standard fashion.

Technique

Most patients are able to undergo treatment without the need
for analgesics or sedation. The transducer is placed on the skin,
which is lubricated with oil to enhance conduction. The opera-
tor follows a pattern on the device screen, which ensures that
the target area receives even treatment without overlap. The
transducer dwells for a specific time per area while delivering
the ultrasonic energy, and the tracking system keeps track of the
area treated. The protocol for UltraShape calls for three sessions,
2 weeks apart, with radiofrequency treatments at the same time
and during the untreated weeks, whereas the Liposonix device
requires only one treatment per area.

Aftercare

There are no posttreatment limitations following HIFU, and
patients may resume all activities immediately. The treated areas
may be slightly ecchymotic and edematous, but these changes
resolve within a few days. Sensory changes may also occur but
usually resolve in a few days to weeks.

Outcomes

Patient expectations must be addressed preoperatively, and
there must be an understanding that these devices are less
efficacious than liposuction. In rare cases a burn may occur with
treatment. The majority of patients will see results, but results
are highly variable. Results may be observed as early as 3 weeks
posttreatment, but final outcomes are visible in 2 to 4 months.

85.3.3 Noninvasive Laser Lipolysis

A noninvasive approach to laser lipolysis is available that applies
1,060-nm laser light transcutaneously (SculpSure, Cynosure).
Simultaneous skin cooling from the faceplate of the applicator
prevents injury to the skin even in dark-skinned individuals.
This is one of the few laser treatments that is colorblind. Four
applicator heads can expose multiple areas during a single cycle,
which lasts 25 minutes. The laser wavelength is selected for
preferential absorption in fat-bearing tissues compared with
water-bearing tissues, although this is only a relative selectivity.
During the 25-minute cycle, the laser is on continuously during a
warm-up phase designed to bring the tissue to a target tempera-
ture of 43 to 47°C. This temperature is known to cause apoptosis
in adipocytes after a few minutes. The laser cycles on and off for

seconds at a time during the remainder of the treatment in a
preset algorithm designed to maintain the target temperature in
the fat while avoiding heating of the skin.

Indications

Patient selection for laser body contouring is similar to that for
other noninvasive fat reduction or body contouring treatments.
Patients who need only a small size reduction, have an isolated
area of excess contour, or cannot be considered for a surgical
procedure due to medical history or patient preference are typ-
ically the most suitable candidates. Skin laxity does not prevent
treatment but often masquerades as contour excess, reducing
the appearance of improvement despite success at destroying
some of the fat depot. Additionally, patients with scarcely any
excess fat may paradoxically also be poor candidates due to the
minimal fatty substrate to target with the energy. Counseling the
patient about the expected degree of contour reduction with a
single treatment and the number of treatments required to meet
the patient’s individual aesthetic goals is essential to appropriate
treatment selection and patient satisfaction. Treatment over the
umbilicus, surgical or traumatic scars, or bony prominences must
be avoided. Cooling cannot be directly applied to the skin at the
depth of the umbilicus, creating a high risk for skin burn. Scars
may conduct cooling and heating differently than normal tissues,
again risking a burn. Bony prominences such as the iliac crest
seem to preferentially absorb laser light, possibly at the level of the
periosteum, with pronounced sensitivity for patients, although
treatment over the ribs in the bra strap areas is well tolerated.

Planning

As an applicator-driven technology, planning involves selection
of the contours to be treated and matching the smallest collection
of applicators to cover this area in an efficient fashion. The size
and shape of each applicator-driven treatment are somewhat
different, making the process unique to each technology. The
1,060 nm laser system can be expected to expose fat over the
entire zone of contact with the applicator and to the edges of the
framing system used to hold the applicators in place. As a prac-
tical issue, various frames are typically held in place against the
areas selected for treatment to see which will give the best fit.
The variety of frames and orientations gives a greater degree of
flexibility than other applicator-driven systems. With the patient
in a standing position, a small ink mark is made at each strap
attachment point on the frames to delineate proper positioning
for all cycles planned at that sitting.

Technique

The selected frames and retaining straps are applied and
snugged into position while the patient is standing. The patient
then assumes the position to be maintained during treatment.
Abdominal and inner thigh areas are usually treated in the supine
position. Flank and bra strap areas may be treated in the sitting
position with the patient facing away from the machine to allow
treatment of both sides simultaneously, or in the lateral position
if this allows better contact or if more than two applicators are
being used on each side. Outer thigh areas are typically treated
in the lateral position. An oil-based lotion is applied to the skin
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once the frames are in place to facilitate conduction of light into
the skin. The applicators are then snapped into the frames and
stable positioning is insured. The starting energy density (flu-
ence) is set on the machine, typically in the middle of the avail-
able range, and the cycle is initiated. After the warm-up phase,
fluence is adjusted to match patient sensation. The treatment
should feel hot but not painful (typically a 3-4 out of 10). Usually,
fluence is increased to the point where pain is experienced and
then slightly reduced. This ensures that the tissue temperatures
are in the middle of the therapeutic range. A small reduction in
fluence often produces a significant improvement in comfort.
Alternatively, some operators start at a high fluence during
warm-up and reduce the energy as needed for tolerability during
the cycling phase of the treatment. The operator may leave the
patient unattended.

Aftercare

Immediately after the cycle, the straps and frames are removed,
and any remaining lotion is wiped from the skin. The patient
can dress and immediately resume full activities. A faint bruised
feeling accompanied by minimal edema is typical for 1 to 2 days
after treatment.

Outcomes

Contourreduction occurs over approximately 3 months. Assessment
at 6 weeks is made to determine if further treatment should be
planned. Patients approaching the desired contour by 6 weeks
will probably have reached their goal by 3 months. If there is still
a desire for significant additional contour reduction, more treat-
ments should be planned (Fig. 85.7). Treatment is often repeated at

Fig. 85.7 A 26-year-old man treating the abdominal area with noninvasive laser lipolysis. (a) Before treatment. (b) Twelve weeks after three treat-

ments, weight change of 3 Ibs.
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the 6-week point for patients who are not yet close to their contour
goals. Complications are infrequent, but an occasional nodule in
the subcutaneous fat can be seen, probably representative of fat
necrosis, which resolves over a few weeks to a few months. Skin
burns are possible but again infrequent with a properly functioning
machine with working sensors on the applicator heads. Treatment
in contraindicated areas can produce a skin burn, which heals in a
fashion similar to most laser cutaneous burns.

Contour reduction is stable in the absence of weight gain,
having been confirmed in studies out to a year and congruent
with the histological observation of apoptosis, adipocyte death,
and removal by macrophages. Multiple treatment applications are
associated with modest skin tightening or smoothing (Fig. 85.8).
This is more likely due to thermal effects creating remodeling

and neocollagenesis in the fibrous septae transiting through the
exposed fat than to any direct effect on the dermis, which experi-
ences minimal tissue heating during treatment.

85.3.4 Multipolar Radiofrequency

Radiofrequency has been used transcutaneously in a number of
fashions as well as being delivered into or beneath the skin using
electrodes in a minimally invasive fashion. The coupling of the
energy into the skin varies with the impedance of the tissues,
which vary widely from patient to patient based on multiple fac-
tors. A technology has been developed (Vanquish, BTL Industries)
that houses an array of electrodes in a treatment bay that is

Fig. 85.8 A 66-year-old woman treating the infraumbilical abdomen with noninvasive laser lipolysis. (a) Before treatment. (b) Twelve weeks after
three treatments, weight change of 1 Ib. In addition to contour reduction some skin smoothing has occurred.
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lowered over the patient’s torso or extremity. The device transmits
energy into the tissue from electrodes on one side of the bay with
absorption on the other side. The device has impedance-matching
capabilities to help produce a uniform field effect. This allows
exposure of most of the anterior abdomen, or waist area posteri-
orly, or extremity (arm, thigh) nearly circumferentially in a single
treatment. Multiple treatment sessions are needed to obtain a
result comparable to cryolipolysis or laser lipolysis.

Indications

As for similar noninvasive devices, the ideal patient requires a
modest contour reduction. The ability to expose most of the abdo-
men or waist in a single treatment makes the technology more suit-
able for patients who want a small but global size reduction in the
torso or an extremity compared with applicator-driven treatments
and stamping treatments. Because of the use of radiofrequency
energy, patients with metal prostheses in the zone of treatment or
an implanted pacemaker or defibrillator may not be treated.

Planning

The treatment area must be selected in conjunction with the
patient. Areas amenable to this therapy include the upper abdo-
men, lower abdomen, flanks, bra strap, extremity, or chest along
with the upper thigh or arm. Three 45-minute treatment sessions
are planned at weekly intervals for each zone being treated.

Technique

The coupling of energy into the tissue is critically affected by the
treatment bay’s positioning relative to the surface of the patient’s
skin. The patient must be in a position that can be comfortably
maintained during the treatment. The treatment bay is lowered
to the appropriate distance from the skin surface, and the lateral
arms of the treatment bay are adjusted to bring them to an appro-
priate distance from the skin surface. The patient should not be
wearing any metal objects and must be careful not to touch
the treatment bay during exposure. The operator monitors the
energy coupling during the treatment, and the power is adjusted
to maximize energy coupling. The patient experiences a feeling
of warmth and tissue heating, which is generally pleasant. Hot
spots or pain should be promptly reported and responded to by
repositioning the applicator or adjusting the power.

Aftercare

At the conclusion of the treatment the patient may immediately
dress and resume all normal activities. Slow contour reduction
occurs over a period of about 90 days after the final treatment.

Outcomes

Invested time is greater than with other contouring treatments,
but a larger area is exposed in each treatment. Efficacy is
dependent on meticulous positioning and energy monitoring
during treatment. This is a much easier treatment for patients
to undergo, the only restriction being the need to stay in one
position with minimal motion for the duration of the treatment.
The safety profile of the treatment is very high, but occasional
nodules are seen from hot spots and the resultant fat necrosis.

85.3.5 Low-level Laser Therapy

Low-level laser therapy (LLLT) is characterized as treatment with
a dose rate that causes no immediate detectable rise in tissue
temperature and no macroscopically visible changes in tissue
structure. The Zerona (Erchonia), a low-level laser device that
emits a wavelength at 635 nm, has shown efficacy as a thera-
peutic strategy for circumferential reduction of the waist, hips,
and thighs.

The mechanism of action of LLLT remains somewhat contro-
versial, but it is thought that in body sculpting, the 635 nm LLT
Zerona laser penetrates the first few millimeters of fat and creates
a temporary pore in the adipocyte cell membrane through which
lipids are released. Lipids are subsequently released into the inter-
stitial space and gradually removed by the lymphatic system, and
tissue volume is subsequently reduced.

The Zerona laser is a device with five rotating, independent
diode laser heads, each emitting 17 mW of 635 nm of laser light.
It was the first noninvasive aesthetic device to receive FDA market
clearance in the United States for circumferential reduction of the
waist, hips, and thighs following completion of a placebo-con-
trolled, randomized, double-blind, multisite clinical investigation
evaluating 67 participants. Results of this study showed an aver-
age reduction of 3.51 inches across the patient’s waist, hips, and
thighs in as little as 2 weeks.

Planning

Patient assessment should be performed in the standing position
so that the fat is subject to gravity. The areas to be treated are
marked.

Between treatments, patients are asked to walk 30 minutes per
day, drink 1 L of water, and take a supplement called Curva that
contains niacin among other homeopathic substances, which are
designed to increase lymphatic flow. Cessation of smoking and
alcohol consumption should be encouraged.

Technique

The commercial Zerona unit has an array of diodes, which are
adjusted to within 6 inches of the patient’s body. The patient is
treated for 20 minutes in the waist, hips, and thighs in both the
supine and the prone positions. The center diode is positioned 4
to 12 inches above the abdomen, centered in the midline, and the
four remaining diodes are positioned above the lateral abdomen
and thigh regions. The diodes are repositioned in a similar fashion
in the prone position. In order to optimize the transitory pore, it is
important that treatments are conducted 48 hours apart.

The current Zerona protocol calls for 6 to 12 treatments,
depending on the habitus of the patient. On average, patients
undergoing Zerona treatment receive a total of 9 treatments
every 48 hours over a period of 2 weeks. It is possible to combine
Zerona with other more focal, ablative, fat reduction technologies
to enhance general slimming and local fat reduction.

Outcomes

Complications with LLLT can include thermal skin injury.
However, complications are rare and mainly include patient
dissatisfaction due to unrealistic expectations.
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85.3.6 Muscle Bulking with
Electromagnetic Pulsed Energy

A recent development in body contouring is the addition of
treatments with electromagnetic pulsed energy (Emsculpt, BTL
Industries), causing muscular contraction and a training or bulk-
ing effect. Unlike electrical muscle stimulation, electromagnetic
stimulation is much more comfortable, allowing 20,000 contrac-
tions in the targeted muscle in 30 minutes. After four treatments
spaced out by 2 to 3 days each, the muscle shows more definition.
Some fat reduction in the overlying or adjacent area has also
been demonstrated in early studies. The durability of the effect
has not been defined, but this technology is rapidly becoming
one of the mainstay treatments in noninvasive body contouring
and is likely to be employed in concert with various noninvasive
fat reducing technologies going forward. The main areas treated
include the abdominal wall musculature and buttocks.

85.3.7 Pharmacologic Adipocytolysis
Injection Therapy

Mesotherapy is the injection of various agents into the subcu-
taneous tissue to promote adipose tissue reduction. Agents
can include a combination of homeopathic and pharmaceutical
medications, plant extracts, and vitamins that are injected
into the mesoderm layer targeting the adipose fat cells, dermal
vasculature, and connective tissue septae. The selection of
medications and herbal extracts is generally at the discretion
of the practitioner. It is important to choose medication based
on treatment goals, and the formula for each patient will differ
based on these goals. Historically, theophylline tends to be the
drug of choice for lipolysis in Europe, whereas in the Americas it
is usually phosphatidylcholine.

More recently, investigation of mesotherapy cocktails has
identified deoxycholic acid, a bile salt, as a major active ingredi-
ent responsible for adipocytolysis and fat reduction. A synthetic
form of this compound has been FDA-approved for submental
fat reduction, with off-label use taking place elsewhere on the
body. There are significant limitations with using this medication
for body applications. Treatment is dose-limited to 100 mg or 50
injections. The high cost of the medication also limits use to small
contour issues, such as residual contour asymmetry or a small
bump of retained fat after liposuction.

Planning

Proper selection of patients for mesotherapy is paramount for
successful treatment and patient satisfaction. Patients with a
body mass index greater than 30 are not ideal candidates for
mesotherapy and will likely be dissatisfied with inadequate
results.

Technique

Use of the formulation as delivered (10 mg/mL) is essential to
produce maximum efficacy. Proper spacing is also essential to
maintain efficacy and minimize risk. After marking the area to
be treated, an injection grid is placed over the marked area and
transferred onto the skin by moistening. The requisite amount

of medication is drawn up and injected using a 30-gauge needle.
The needle should be directed in at each grid-marked injection
point to the midpoint of the fat layer thickness, and 0.2 mL of
solution (2 mg) is injected at each point. Local anesthesia is often
infiltrated prior to injection to minimize treatment discom-
fort. Cool compresses are applied after treatment to minimize
discomfort and edema. Treatments are repeated at intervals
of 4 to 8 weeks. Several treatments are typically required to
achieve contour reduction. Various injectors have used dilution
or threading techniques with this product, but the dosing and
spacing are difficult to control in this fashion, creating unpre-
dictability in the treatment.

Outcomes

The initial reaction to injection is typically a burning and itching
sensation associated with flushing and swelling. After 1 to 2
hours this gives way to mild tenderness and edema, which can
be pronounced. Numbness in the skin overlying the treated area
typically lasts for several weeks. During healing, induration
slowly dissipates, producing a flatter contour with reduced fat
compared with pretreatment. Skin smoothing and tightening
have been postulated given the inflammatory nature of the heal-
ing process, with the removal of necrotic fat in the area, but there
are no data on this in other body areas. The compound is not
exclusively selective for adipocytes and can create tissue injury
if injected into skin or deeper structures. Neuropraxia occurs if a
nerve is infiltrated with the medication.

85.4 Concluding Thoughts

The strong patient demand for safer, less invasive body contour-
ing procedures will inevitably drive technology toward more
effective modalities that minimize downtime and recovery
while improving results. The future of body contouring will
likely stratify patients into more distinct categories, such as
those requiring aggressive surgical excision, minimally inva-
sive liposuction techniques with adjunctive energy-delivering
modalities or mesotherapy, and noninvasive techniques achiev-
ing volume reduction and skin tightening through additional
energy-delivering modalities.

With proven safety and efficacy, the future of minimally inva-
sive and noninvasive body contouring is very promising. However,
judicious patient selection cannot be overemphasized, and these
procedures should not be overpromoted. Currently, the most
ideal candidates for these types of procedures are those who are
accepting of a mild to moderate result.

These technologies, incorporated into a plastic surgery prac-
tice, provide a multifaceted approach to body contouring that
will ultimately lead to greater patient and physician satisfaction.
This is undoubtedly an emerging model of minimally invasive
and noninvasive body contouring surgery given that body con-
touring is a recurrent or perhaps even continuing process for
most patients; thus major surgery cannot be the only available
option.

The future of body contouring will most likely involve entirely
noninvasive procedures for mild cases and minimally invasive
procedures for moderate cases, with invasive procedures
reserved for massive-weight-loss and larger patients. Acquisition
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of noninvasive technologies is designed not to supplant surgical
procedures but rather to offer a broader range of patients an
appropriate option for their needs. Patient expectations must be
based on the realistic capabilities of the available technologies,
which is key to patient satisfaction and achievement of their
aesthetic goals.

Clinical Caveats

o Patients must be stratified into candidates for surgical con-
touring, nonsurgical contouring, and medical weight loss.

e Realistic patient expectations for each option must be estab-
lished at the outset.

e Noninvasive contouring technologies will require multiple

rounds of treatment for significant results.

Noninvasive contouring technologies will cost more and pro-

duce less than liposuction procedures but avoid anesthesia

and recovery time and have a very low complication risk

profile.

Although many noninvasive technologies can be provided

by nonprofessional staff in your office (subject to regulations

in your state), careful planning by an experienced aesthetic

plastic surgeon is essential to optimizing results.

A detailed understanding of the energy-tissue interactions

and outcomes data is essential to selecting technologies that

will work in your practice.

Manufacturer-provided training and coaching from expe-

rienced users substantially enhances deployment of a new

technology in your practice.

Minimally invasive energy application devices contribute to

enhanced outcomes but have a variable response based on

the individual patient’s remodeling ability.
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