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Foreword

Gluteal augmentation through fat grafting, popularly known as the Brazilian Butt Lift or BBL,
continues to gain in popularity and dare I say notoriety? Notoriety based on safety concerns
related to massive fatal fat embolism. This work, including the words “best practices” in its
title, is dedicated to patient safety, promoting best practices proven to reduce morbidity and
mortality of this procedure which is increasingly sought after worldwide.

Despite safety concerns, demand for BBL has and will continue to grow. The International
Society of Aesthetic Plastic Surgery’s (ISAPS) international survey on aesthetic/cosmetic pro-
cedures reported over 45,000 such procedures for 2018, while the American Society for
Aesthetic Plastic Surgery (ASAPS) Cosmetic (Aesthetic) Surgery National Data Bank
Statistics for 2018 included over 25,000 cases of BBL in the United States, representing a 15%
growth in the procedure from 2017 and 86% growth between 2014 and 2018 [1].

I commend Dr. Conde Green and Dr. Cansancao for this timely publication dedicated to the
science and art of such a surgical technique and most importantly to the safety of BBL. Both
have contributed to our understanding of fat grafting and body contouring. They have assem-
bled an international group of authors each recognized as an expert on gluteal reshaping. Each
of these experienced author surgeons has contributed to the safety and evolution of the proce-
dures described.

The book is divided into four parts. Part I covers history and the basics including anatomy,
aesthetics, and most notably three chapters on the art and science of fat grafting. Part I, com-
prising the major portion of the book, is dedicated to surgical technique, which includes a
variety of fat harvesting, fat preparation, and fat grafting techniques. Parts III and IV are dedi-
cated to alternate and ancillary procedures.

Each chapter is comprehensibly and beautifully illustrated with art work and clinical images
outlining details of each technique, how to avoid pitfalls and complications including massive
fat embolism. Clinical pre- and post-op images demonstrate the effectiveness of each
technique.

This is a comprehensive work covering all aspects of buttock shaping which will be of great
value not only to the novice just embarking on buttock contouring but also to the seasoned
surgeon who will find valuable information to enhance results, reduce complications, and
improve safety.

Foad Nahai, MD, FACS, FRCS (Hon)

Reference

1. The American Society for Aesthetic Plastic Surgery’s Cosmetic Surgery National Data Bank: statistics
2018. Aesthet Surg J. 2019;39(Suppl_4):1-27.
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Preface

This book was written in order to inform and educate plastic surgeons who wish to perform
gluteal fat augmentation in a safe manner, obtaining great long-term results. Even though glu-
teal fat augmentation has been performed since the early 1980s, it was somewhat marginal-
ized. Thirty years later, the increase in demand and the popularity of the procedure have made
it a hot topic in plastic surgery.

We first started to perform this procedure during our plastic surgery residency in Rio de
Janeiro, Brazil, in the 2000s. There were two books on the subject at the time: Buttocks
Reshaping from Raul Gonzalez and The Art of Gluteal Sculpting from Constantino Mendieta.
However, these books described the personal techniques of each of these editors.

When Springer proposed to us to write this book because of our course at the annual meet-
ing of the American Society of Plastic Surgeons, Plastic Surgery The Meeting, and our Best
Cosmetic Surgery article awarded by Plastic and Reconstructive Surgery journal, we thought
it would be interesting to not only show our concepts of gluteal fat augmentation but also share
the techniques of several world-renowned plastic surgeons, so that the reader can appreciate
the different techniques and apply the best to their practice and to their patients.

The book was carefully planned as we invited the masters of gluteal surgery from North
America, Central America, South America, Europe, and Asia to share their extensive clinical
and scientific experience. We are honored and grateful that the vast majority agreed to partici-
pate and contribute to our book.

The book contains 35 chapters divided into 4 parts: the basic concepts of gluteal fat graft-
ing, the description of the procedure per se, other surgical techniques available for the treat-
ment of the gluteal region, and ancillary techniques that can greatly improve the results of the
procedure when used in conjunction with gluteoplasty.

This book was harder to write than we had imagined, especially with all the changes that
came along since we started to write it: the cases of death from fat embolism, the identifying
cause being intramuscular gluteal fat grafting that many plastic surgeons were doing previ-
ously; the statistics showing at some point that it was the plastic surgery procedure with the
highest mortality rate; and the guidelines and restrictions to only inject fat in the subcutaneous
plane. We were writing about a hot topic when all the concepts of this procedure were chang-
ing. Therefore, many chapters had to be rewritten and the information constantly updated. It
took us more than 2 years to collect all the information and follow the new guidelines of the
procedure. After all, we are offering our readers from around the world the most updated and
current information in gluteal surgery, especially in gluteal fat augmentation. We hope to con-
tribute to making gluteal fat augmentation a safer procedure, as education, dissemination, and
sharing of knowledge are the best ways to increase patient safety, so that more plastic surgeons
can perform the procedure safely with great long-lasting results.

Boa leitura — Bonne lecture

Rio de Janeiro, RJ, Brazil Alvaro Cansancao
Boca Raton, FL, USA Alexandra Condé-Green
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Introduction

Gluteal Augmentation and Buttocks Reshaping: Two Different
Concepts

Buttocks reshaping and gluteal augmentation are two slightly different concepts. The differ-
ence became apparent as gluteal contour surgery evolved. Reshaping aims at projecting the
buttocks and making it rounder to achieve a nicer and more sensual shape that is in harmony
with the rest of the body. For reshaping, some volume is added to selected areas of the buttocks
that need more volume, or adipose tissue is removed from other areas such as the lower pole
or close to the gluteal cleft, or large size buttocks can be reduced overall. It is, in principle, a
very broad concept.

Augmentation is performed mostly to increase the volume of the current size of the gluteal
region, based on the patient’s request, without compromising the aesthetic aspect. It is of out-
most importance to understand that it is not possible to use large filling volumes without losing
the shape of selected areas of the buttocks. Also, when increasing the volume of the buttocks,
the fine shape may be lost and the harmonious contour compromised.

Gluteal Augmentation or Reshaping? Or Gluteal Augmentation
and Reshaping?

The indication of the procedure is based on the understanding of what the patient is looking for
and what he or she is expecting. Asking them to bring pictures of gluteal contour that they like
helps us understand what they want and which profile suits them best.

Many patients, especially Brazilians, are looking more for nicely shaped and contoured but-
tocks rather than for large sized buttocks. Small increases in selected areas, such as the tro-
chanteric and ischiatic depressions, the superior aspect of the buttocks, will give the aspect of
a lifted buttock. Patients who have lost projection due to sedentary life are looking to retrieve
the shape that they had when they were young, and for those patients, selective reshaping or
perhaps smaller gluteal implants may be preferred options instead of increasing the size of the
buttocks.

Patients who are looking for a large increase in volume are usually more straightforward
about what they want and most of the time they bring along pictures of their favorite models.
Some of them are hard to please because they have high expectations and are often disap-
pointed when the results fall short of what they had requested.

It is important not to confuse those two types of profiles and to identify exactly what patients
are looking for. Successful indications and the right candidate result from clearly understand-
ing those two different concepts.

Xix
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Introduction

Did Brazilian Surgeons Start Gluteal Contour Surgery by Reshaping or
Augmenting the Buttocks?

Buttocks surgery started in the late 1980s and early 1990s in Brazil and Latin America. The
first cases of fat grafting to the buttocks aimed at molding the buttocks were described in 1986,
by this author, and were already popular in Brazil in the late 1990s. Raul Gonzalez, the pio-
neer, soon followed by Sergio Toledo, Paulo Matsudo, Luis Haroldo Pereira, Sergio Levy, and
others were paramount in imparting fat grafting, first in Brazil and then abroad.

Brazilian surgeons very quickly adopted fat grafting as a procedure for RESHAPING the
buttocks. At first, small volumes of fat were used by most surgeons (150-300 ml) especially in
the trochanteric depression and on the superior aspect of the buttocks, where most patients
need some filling to correct depressions and give the effect of a higher buttock. These volumes
of fat are small when compared to those described in “Brazilian Butt Lift” (BBL), clearly an
AUGMENTATION procedure, especially by American authors. After several years, Brazilian
surgeons also started transferring larger volumes of fat to the buttocks, although most do not
exceed 500 ml per side.

Why Has the Brazilian Fat Grafting Reshaping Technique Been
Successful?

The procedure’s success and popularity are based on two pillars: safety and good aesthetic
outcomes. The fact that most Brazilian plastic surgeons inject fat in the subcutaneous layer,
which is less vascularized than the muscular layer, has improved safety. When fat is injected in
the intramuscular plane, it is placed in the superior aspect, the middle and thicker part of the
muscle and not the lower aspect of the muscle and the tendinous part where it adheres to the
sacrum. Injecting fat in these latter areas have a higher risk of injuring the gluteal vessels. This
method of taking “volume” and “area” into account led to a low rate of complications of any
nature such as infection, fat embolism, fibrosis, and retractions. As for the aesthetic results,
experience has shown that using less volume in well-selected areas is more effective and
achieves greater outcomes.

Creating a Market for Gluteal Reshaping in Brazil

One of the reasons why gluteal fat grafting became popular was the simplicity and the safety
of the procedure, surgeons promptly began to offer it to patients who wished to have liposuc-
tion, as a means of “taking advantage of” and “reusing” the lipoaspirate to reshape the but-
tocks. Back in the mid-1990s, people assimilated this procedure as an “extra” advantage and
part of the benefits of liposuction. This increased the demand for liposuction, since many
patients knew that reshaping would be included “in the package” and it was easier for women
who wished to have some improvement of the shape of their buttocks to take the decision to go
forward with the procedure. To this date, the number of gluteal reshaping procedures with fat
grafting is larger among patients whose main purpose is liposuction, but who are also looking
for the reshaping that comes along with it, rather than the number of patients who specifically
seek plastic surgeons to increase the size of their buttocks.

While buttocks reshaping with fat grafting grew in popularity, the use of gluteal implants
also evolved, somewhat slower because of its complexity. On the other hand, thanks to the
understanding of plastic surgeons of the superiority of the intramuscular techniques of gluteal
implant placement and the need to respect the anatomical landmarks (XYZ) to achieve good
results, in the year 2000, many gluteal implants were used in Brazil and became increasingly
popular over the years.
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Brazilian Buttocks Lifting Is Not Brazilian

It can be said that the Brazilian Butt Lift, as the term is used in United States, is not Brazilian.
It is not properly a lifting procedure, but more of an augmentation procedure than a reshaping
procedure. The true Brazilian way to improve gluteal contour was and has continuously been
essentially a reshaping procedure. The demand for this type of procedure is continuously
growing in this direction. Obviously, the concern with size exists also in Brazil and some
patients are interested in larger buttocks. However, the interest for the majority of patients
seeking this procedure is a great contour and shape of their buttocks rather than larger ones.
Having perky and round buttocks is the most important request from Brazilian patients. On the
other hand, BBL is the result of a market created for women who are looking for large-sized
buttocks and an outstanding hourglass figure.

The Limit Between Buttocks Reshaping and Buttocks Augmentation Is
Narrow

Both aspects are equally important and must be part of the armamentarium of every plastic
surgeon that performs this procedure. To respond to the requests of some patients, some plastic
surgeons obstinately give patients an hourglass figure, sometimes disproportionate to the
waistline and hip measures. In order to achieve these results, aggressive liposuction is per-
formed and large volumes of fat are transferred to the buttocks. On the other hand, the reshap-
ing procedure is a delicate and thoroughly planned procedure with nice and more natural
changes. Finding a balance between the two is important. The globalization of gluteal contour
procedures has led to a fusion of local trends and cultures of the patients, with the experience
of plastic surgeons around the world, each adapting to local preferences in order to obtain great
outcomes.

Reshaping with Gluteal Implants

The major advantage of implants is that one can achieve projection at the center of the but-
tocks. Gluteal fat grafting provides a more scattered projection, which is not always desirable,
and, therefore, gluteal implants in some patients is the only way to achieve the required remod-
eling. Nevertheless, the chosen technique is paramount to avoid two common problems with
gluteal implants: asymmetry and visibility of the implants. The plane that will be used is of
utmost importance to avoid such problems. The subcutaneous plane has shown to be impracti-
cal and should not be used. The sub-fascial plane in thin patients with saggy skin might make
the implants more visible when the gluteal muscle contracts. Undoubtedly the best plane for
gluteal implants is intramuscular as it provides more coverage in order to conceal the implants.
The placement of the implant inside the muscle, as in a sandwich, leaves equivalent parts of the
muscle in front and behind the implant and helps it stay in place when the muscle contracts,
equally distributing the pressure exerted by the muscle onto the implant. During the undermin-
ing and split of the muscle, if one area is thinner than the other (this often happens on the lat-
eral aspect of the muscle), with time, the continuous pressure on the implant by contraction of
the larger and stronger (deeper) parts of the muscle on the smaller and weaker (more superfi-
cial) parts leads to gradual surfacing or even herniation of the implant. A guided technique
such as the XYZ can help avoid this problem.
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The Role of the Buttocks in Body Contouring

The buttocks are the center of the posterior part of the body and play a significant role in the
beauty and harmony of the body. Their role in the posterior part of the body is similar to the
one played by the breasts in the anterior part. The projection and round shape are common
characteristics to both breasts and buttocks and are feminine features, undoubtedly important
in the attraction between sexes.

Sexual attraction in most mammals is highlighted by the sense of smell, but for men sight
and touch are more important. This explains the attraction that the visual differences in the
male and female bodies cause. Undeniably, female buttocks play a significant role in sexual
attraction. The posterior view, which represents three fourths of the posterior profile, is an
alluring feature that intrigues and attracts the male sex. For all these reasons, the interest in
improving techniques to value the shape of the buttocks is more than justifiable, and body
contouring surgery is increasingly including the buttocks in its armamentarium.

The First Steps for Body and Gluteal Contouring

Before 1980, the posterior part of the body was rarely addressed. Surgeries involving the pos-
terior contour such as trochanteric gluteal lifting, belt lipectomy among others, left extensive
scars that were not attractive to patients. The term “Body Contouring” was introduced by John
R. Lewis in 1980. The following year, Ivo Pitanguy, Bahaman Temourian and Bradford Fischer
in different publications also used the term “Body Contouring.” All the procedures described
during that period were procedures that would address excess skin laxity and there were no
appropriate procedures for small lipodystrophies which would results in minimal or shorter
scars.

Liposuction Enters the Picture: The Body Contouring Dream
Comes True

Liposuction was described in the early 1980s, and by the end of the decade, it was the most
prevailing aesthetic surgical procedure in many countries. Liposuction of the trochanteric area
performed in the prone position became popular, giving surgeons the power to act nearly on
the whole posterior contour, not to say on the whole body. Concomitantly, patients became
bolder in their requests, asking for liposuction in different parts of their body, including the
posterior contour which expanded body surgery to a true “Body contouring.” Later on, coincid-
ing with the advent of liposuction and driven by it, the term “body contouring” became popular
and turned out to be a key word to define a set of changes achieved through surgery, almost like
sculpture, to attain beauty and harmony of the whole body, both front and back.

The Synergistic Effect of Liposuction and Gluteal Augmentation

Liposuction plays an important role in gluteal contour surgery. To perform a procedure on the
gluteal region without completely and thoroughly evaluating the patient as a whole, especially
the rear view, is to disregard the significant relationship between the buttocks and the posterior
contour as a whole. Thus, liposuction of the area surrounding the buttocks, reducing the waist
line, the fat deposits on the hips, and the saddlebag, achieves a synergistic effect that increases
the buttocks’ projection with much better results than simply augmenting the volume of the
buttocks.



Introduction

xXiii

The Future of BBL and Gluteal Contour Surgery

The Brazilian Butt Lift opens new horizons on buttocks remodeling. All surgeons working
with the body and the gluteal contour should learn the different methods, open their minds to
these new concepts, and most of all understand the safety guidelines and use them. Nowadays,
because of globalization, the preferences and beauty stereotypes created by social media are
different and are influenced by race, culture, and many others factors. The concept of beauty is
unique to each patient; therefore, plastic surgeons have to adapt to the different trends, and an
individual approach needs to be used for each patient. These techniques helped broaden the
reach of gluteal contour surgery and joined the other aesthetic procedures that are increasingly
being carried out worldwide. Gluteal retractions, ptotic buttocks, extreme sagginess, and flat
buttocks have now found a solution. BBL will not be the last procedure aiming at beautiful
buttocks or to bring satisfaction to women and men in search of enhancing their body contour.
Nevertheless, BBL is a recent, still evolving technique and it must be quickly taught to those
who wish to use it.

At the right time, the editors of this magnificent book are conveying excellent information
provided by an outstanding group of experienced plastic surgeons to guide the steps of those
who wish to perform a great procedure with high rates of satisfaction while employing patient
safety.

Clinica Raul Gonzalez Raul Gonzalez, MD
Ribeirdo Preto, SP, Brazil
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1.1 The Female Figure in Art

There is no universal ideal female figure for each culture.
The concept of female beauty has evolved with time; how-
ever the form and size of the breasts and the gluteal region
have remained constant symbols of maximum femininity.
In Art, the origins of human aesthetics go back to antiquity.
Sculptures, paintings, and drawings show feminine figures
that are voluminous, often to the point of deformity, and
reflect human history’s interest in fertility. Among the old-
est discoveries that allude to the ancient ideal of feminine
beauty is a painting found near Oslo, Norway, that repro-
duces the figure of a woman being daubed with reindeer
fat. The well-known Venus of Willendorf (Fig. 1.1) was
discovered in Austria, and it is perhaps one of the first
sculpted female forms. It is the most famous of the “ste-
atopygic” (i.e., fat in the gluteal area) type of Venuses.
The Venus of Grimaldi found in the French Blue Coast
area—with her protuberant breasts, prominent stomach,
and plump gluteal area—is a symbol of fertility. In ancient
Egypt, the refinement of the aesthetic ideal for women led
to the images of Nefertiti, the beautiful queen who gained
mythic stature.

The perception of beauty from ancient Greece has influ-
enced many cultures. The Greeks initiated the concept of
female aesthetics that spread throughout Europe (Fig. 1.2),
and their beauty standards did not tolerate accumulation of
fat in the trunk, but rather in the gluteal area.

The Middle Ages were characterized by little to no
expression of the human body and physical aesthetics in Art.
With a burst of artistic activity and understanding of human
aesthetics, the Renaissance period in Europe made beauty
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Fig. 1.1 The Venus of Willendorf is perhaps the earliest female form
sculpted in history that still survives. (From: De la Pefia de et al. [1])—
Fig. 1)
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Fig. 1.2 The Venus de Milo (or Aphrodite of Melos) represents the
ultimate beauty among the ancient Greeks. Although excess fat in the
waist and trunk was not tolerated, we get a sense of plump buttocks
beneath her drape. (Original collection of pictures from Alexandra
Condé-Green, Le Louvre, Paris 2018)

embrace everything and be embraced by everyone. A clear
example that the standards of beauty vary with the epoch and
culture is the small feet held as a characteristic of feminine
beauty by the Chinese, which would never appeal the eyes of
an African. Instead, steatopygia and a narrow neck have been
ideals in the model of beauty of many African cultures. Even
with such differences within and between cultures, studies
have demonstrated the presence of certain similar patterns of
what humans find physically appealing, which could suggest
universality for the appreciation of an aesthetic ideal. The
standards of harmony, balance, and proportion have been
used by artists, philosophers, and mathematicians of Western
cultures for at least 2500 years.

The plastic surgeon and the sculptor both work in
three dimensions and are accustomed to perceiving three-
dimensional figures with the purpose of “sculpting” forms,
sizes, and planes that are well balanced and harmoniously
proportioned. The analysis of human beauty—harmony,
form, balance, symmetry, proportion, tension, movement,
force, color, and mass—has been studied via lines, axes,

planes, and curves for centuries. In this day and age, we pos-
sess newer tools like holograms and radiology, combined
with geometric, mathematical, and logarithmic models, as
well as knowledge of the physiology and psychology of
vision and perception. Such tools give us more resources for
quantifying the aesthetics of the human form as our patients
seek more harmonious proportions [1].

1.2  History of Gluteal Augmentation

Women innately understand the necessity of balance between
the volume and the form of the thorax, breasts, waist, hips,
and buttocks. Modification of the body to achieve balance
and improve an individual’s physical image may be accom-
plished by a number of methods, such as clothing, hairstyle,
makeup, exercise, and surgery. The perception of the aes-
thetic ideal is undoubtedly influenced by trends in the main-
stream media and marketing. Our modern lifestyle demands
a harmonious figure from everyone so keenly that a lack of
balance in proportions could have undesirable deleterious
psychological implications, and its restoration can improve
self-perception and self-confidence. However, judgement of
harmony, beauty, and proportion is dictated by human per-
ception [2].

Throughout history, special focus has been given to
the female buttocks and breasts, which have served as a
source of inspiration to many artistic disciplines: literature,
painting, sculpture, and dance, among other expressions
of the human form. In earlier times and different cultures,
the concept of beauty of the gluteal region often involved
a disproportionately large volume that—to our modern
eyes—is now regarded as a lack of balance between the
trunk and the extremities. It probably violates the golden
ratio. Our current ideal of the female buttocks is composed
of a small waist and an appealing buttock posterior projec-
tion, with a proportionate width. This is the exact opposite
of the pre-Columbian beauty concept, which valued a large
buttock width and small posterior projection. Today, we
greatly prefer an athletic build, where the gluteal silhouette
acquires a firm and round form that is in balance with the
rest of the body.

Today’s body-contouring surgery is directed at improve-
ment of the aesthetic characteristics of the extremities,
breasts, abdomen, flanks, upper and lower back, and gluteal
region. The different procedures available for contouring
these regions include augmentation, reduction, fixation and
lifting (pexy), and skin resection. For cases of lipodystro-
phy or gluteal ptosis, the buttocks can be re-contoured in
much the same way as the breasts, specifically augmenting
or reducing the volume and lifting the skin and subcutaneous
tissue.
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Several factors have led not only to a dramatic increase in
the number of patients seeking buttock enhancement but also
to an increase in the volume they request:

e The greatest influence has been the media. With our
increasing acceptance of cultural diversity, the popularity
of Latina star Jennifer Lopez, African American singer
Beyonce, and tennis star Serena Williams, these celebri-
ties’ ample derricres have become the goal of many young
women of all ethnic groups. These are among the most
frequent photographs that patients bring in to illustrate the
buttocks’ shape they would like.

e Clothing styles: Low-cut jeans and bare midriffs call
attention to the buttocks. Thong style underwear and
bathing suits have increased in popularity; they uniquely
expose and draw attention to the “gluteal aesthetic unit.”

* The widespread circulation of upscale intimate apparel
catalogs and the appearance of the bare or almost-bare
buttocks in the popular media and advertising industry
use models with a flawless gluteal shape.

e The Internet: By simply typing in a phrase such as “but-
tock augmentation,” a wealth of information is available
(and misinformation) on various types of surgeries and
patients’ descriptions of their own experiences.

* An early influence was the exercise/physical fitness
movements, which called attention to the development
and shaping of the buttocks. A tight-fitting attire with
compression technologies has kept the gym as a main
gathering place for those trying to tone up their gluteal
muscles.

e The gradually increasing awareness by today’s society
that buttock augmentation using the patient’s own fat is
possible bypasses concerns about foreign implant mate-
rial. The huge surge of “reality” television shows on plas-
tic surgery has been a prime factor here.

1.3  Gluteal Augmentation

with Alloplastic Implants

Gluteal augmentation in clinical practice began with Bartels
and colleagues [3] in 1969 to correct asymmetry caused by
atrophy of the left gluteal muscle with a Cronin-style breast
implant. The implant was inserted through the infragluteal
fold with an impressive aesthetic result.

Four years later, in 1973, Cocke and Ricketson [4] used
breast implants in the subcutaneous plane to correct lateral
gluteal depressions. Dacron patches were initially placed
on the base of these implants for better fixation, but other
implants such as the Lise style were also used. Still, aes-
thetic results with these alloplastic implants did not achieve

the best contouring of the buttocks. In 1977, Gonzilez-
Ulloa [5] designed an anatomic gluteal implant with fixation
extensions to correct hypotrophic and ptotic buttocks. He
also described placement of the implant in the subcutane-
ous plane; the supragluteal incision from both sides of the
coccyx, which has thinner fatty tissue; the infragluteal fold
incision, which facilitates drainage and helps hide the scars;
and the intergluteal crease incision to avoid evident scars.
Subcutaneous placement of gluteal implants has serious dis-
advantages, which were learned over time. The aponeurotic
expansions that fix the skin to the deep tissues are incised,
which lead to skin laxity; therefore, implants are prone to
migration over time. In addition, the implants usually are
more visible due to a lack of thickness in tissue coverage,
and the complications include implant exposure, infection,
and inferior displacement.

The second generation of implants had Dacron fixation
patches at their base intended to keep the implants properly
positioned postoperatively; however, implant migration still
occurred. The next generation of implants was designed with
an area that could be sutured to the deep tissues, similar to
the 1977 implant description of Gonzélez-Ulloa, but the
results obtained did not look natural, and the implants were
still visible. Because of all of these complications, this plane
is rarely used today [5].

In 1984, Robles et al. [6], from Argentina, described place-
ment of gluteal implants in a submuscular pocket beneath the
gluteus maximus and medius muscles. Hidalgo presented his
submuscular modification of the Robles’ technique in 1992
along with the use of solid round elastomer gluteal implants
[7]. This plane preserves the aponeurotic system of fixation
between the skin and deep tissues and has the advantage of
reducing capsular contracture. The submuscular position,
however, has the disadvantage of being a small space limit-
ing the use of large implants and carries the potential risk
of impinging the sciatic nerve that emerges near the area of
pocket dissection just below the inferior border of the piri-
formis muscle. Consequently, implants should not be placed
below this level.

In 1996, Vergara and Marcos [8] described the placement
of gluteal implants in an intramuscular space. The incision is
made in the intergluteal cleft, the gluteus maximus aponeu-
rosis is identified, and the muscle fibers are then separated to
create a pocket. The pocket should be padded with 2-3 cm
muscle thickness beneath the superior gluteal aponeurosis.
Vergara also designed his own almond-shaped implants.

The reported advantages of this intramuscular position
include avoidance of dissection around the sciatic nerve,
coverage of the implant with a thick layer of muscle that
maintains the implant in position, and prevention of ptosis
and skin irregularities. The primary complication is seroma,
which develops because of the extensive disruption of muscle
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fibers. Another disadvantage is the difficulty of knowing the
precise thickness of the muscle overlying the implant. Since
there still is debate on which plane is best for implant place-
ment to create a reproducible intermuscular geometric plane,
Gonzélez published his XYZ method for augmentation glu-
teoplasty, which is a more precise dissection. The following
three points, X (an imaginary point that corresponds to half
the thickness of the gluteus maximus muscle at the level of
its incision site), Y (an imaginary point within the gluteus
maximus at its superior origin attachment, normally on the
iliac crest 4-5 cm lateral to the posterior superior iliac spine),
and Z (an imaginary point within the gluteus maximus mus-
cle where it covers the trochanter), form a triangular plane
which delimits a safe zone for implant placement [9].

As surgeons strived for better results, different anatomi-
cal planes for implant placement were developed, i.e., the
subcutaneous, submuscular, intramuscular, and subfascial
planes; but little was published. Also, gluteal implant design
evolved similarly to that of breast implants to include ana-
tomical shapes and textured shells. Gluteal implants are
currently designed specifically for the gluteal region and
come in round, oval, and anatomical shapes with a variety
of dimensions, textures, densities, and profiles. They can be
filled with cohesive silicone gel or made from a soft solid
silicone elastomer to prevent silicone extravasation in case
of rupture.

At the 1995 International Society of Aesthetic Plastic
Surgery (ISAPS) meeting in New York, the primary author,
from Mexico, described the subfascial plane for gluteal
augmentation with implants in order to solve the complica-
tions and difficulties found in the subcutaneous, submuscu-
lar, and intramuscular planes (Fig. 1.3). He also developed
a system for gluteal augmentation that included templates,

Fig. 1.3 The subfascial plane developed by De la Pefia. The apo-
neurotic expansions are visible in this image. (From de la Pefia
[10]—Fig. 23)

sizers, and an anatomically shaped implant designed spe-
cifically for subfascial placement. His experience was origi-
nally published in 2004 [10]. Through diverse preoperative
care and postoperative follow-up instructions, and surgical
technique modifications, the complication rate has dropped
dramatically.

In 2019, the first case of gluteal implant-associated ana-
plastic large cell lymphoma (GIA-ALCL) was published.
This is an alert to physicians and patients alike, but definitive
information is still lacking, and further investigation is war-
ranted [11].

1.4  Gluteal Augmentation

with Autologous Adipose Tissue

The history of fat tissue transfer or fat grafting to the buttocks
is intermingled with the attempt to extract fat tissue from
the body, and, therefore, the beginning of body sculpting
through liposculpture. It appears that fat transplantation was
first reported by Neuber [12] in 1893, followed by reports by
Czerny [13], Lexer [14], and Rehn [15]. In 1911, Bruning
[16] was the first to inject autologous fat into the subcutane-
ous tissue for the purpose of soft-tissue augmentation. Still,
Charles Dujarrier, a French general surgeon and Chief of
the Department of Surgery at Saint Antoine Hospital, per-
formed the first recorded attempt to remove subcutaneous fat
through a small incision in 1921. The procedure practiced on
the dancer Folies Bergere resulted in necrosis and amputa-
tion, which culminated in the first lawsuit in the history of
plastic surgery [17].

Adipose tissue extraction by curettage was carried out
by the German physician Joseph Schrudde. He reported on
practicing “lipexheresis” at the 1972 meeting of ISAPS in
Brazil, which he then published in 1980 [18]. Arpad and
George Fisher were pioneers in incorporating suction for
adipose tissue extraction in 1977 [19]. Unfortunately, the
complication rate was high. That same year, [llouz reported
the removal of a large lipoma with a blunt cannula preserv-
ing the neurovascular bundles and using a hypotonic solu-
tion to decreased blood loss. He presented his technique in
1980 at the Shirakabe Clinic in Osaka, Japan [20]. Hetter
then described the addition of epinephrine to the infiltration
solution in 1984 further reducing blood loss to 4-8% of the
lipoaspirate [21]. Illouz’s technique is currently the most
accepted liposuction method around the globe [22].

Brazilian plastic surgeons were introduced to liposuction by
Illouz in 1980 and to liposculpture in 1983 by Fournier. Since
then they began developing body sculpting with adipose tissue
transfer. In 1984, Raul Gonzalez started to perform fat grafting
to sculpt and augment the gluteal region, which he published
in 1986, along with the development of the first sterile device
to accumulate fat for transfer [23, 24]. He then started to use
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intramuscular implants since he did not achieve the results he
expected [25]. In 1985, Luiz Toledo started injecting larger
quantities of fat to the face and body, up to 450 mL to each
buttock. He revealed his 18-month experience in 218 patients
at the ISAPS congress in New York City in 1987 and published
the results 1 year later [26, 27]. Toledo had developed a gluteal
augmentation technique, which consisted on liposuction of the
flanks, abdomen, and thighs with fat injection to the buttocks
and trochanteric regions. He was injecting up to 500 mL of
fat to each buttock intramuscularly and subcutaneously. Fat
absorption was estimated by clinical evaluation to be between
20% and 50% of the transferred volume [28].

In the 1990s, Chajchir et al. [29] published their experi-
ence with gluteal fat augmentation, and other important con-
tributions to the art of gluteal shaping through liposculpture
have come from Guerroerosantos [30], Cardenas-Camarena
et al. [31], Peren et al. [32], and Pedroza [33] who have
reported injecting 100-300 cc of fat per buttock. Toledo
[34] in 1991 published his “syringe liposculpture” technique
where he described some cases of buttock augmentation. He
then performed surgical demonstrations of his technique at
the University of Southern California (USC) in 1995, and
the results were transmitted 6 months later at the Teleplast
video-conference in the USA [35]. Fat grafting to the but-
tocks was initially met with skepticism in part due to Peer’s
theory of 50% cell survival rate [36], but slowly was adopted
by the rest of the world.

In 2003, Mendieta published a classification of the gluteal
shape which combined with Centeno’s 2006 classification
of the gluteal aesthetic units changed the way plastic sur-
geons understood the shape, anatomy, and surgical goals of
the procedure [37, 38] as gluteal fat augmentation became
a three-dimensional body contouring technique and not
merely a buttock augmentation procedure. It is uncertain
when and who coined the term “Brazilian Butt-lift (BBL)”
to describe this technique, as it has been popularized in the
English-speaking world. It has been deemed a mere market-
ing strategy by a plastic surgeon in California, USA, in 2006
[39, 40], but claims to this are still debated.

BBL as a body contouring technique including a circum-
ferential lipoplasty of the whole region continued its evo-
lution through modifications of Mendieta’s technique [41].
Del Vecchio used “expansion vibration lipofilling” which
decreased operating time and increased the volume of fat
transferred to the gluteal region [42].

Gluteal fat augmentation was initially described to have
the best outcome when fat was grafted into the intramuscu-
lar plane; unfortunately, an alarming number of complica-
tions arose, questioning this practice [43, 44]. This led to the
establishment of recommendations from the multi-society
gluteal fat grafting task force and other techniques in order
to reduce the risks of related fat embolism [45-47].

Even with the changes in cultural perception, the advances
in the analysis of gluteal aesthetics and the increased use
of technology in everyday surgical practice have led to an
increase in the amount of fat injected into the gluteal region,
an overall shift toward safer infiltration planes, and improve-
ments in patient selection and follow-up methods in order to
achieve better long-term surgical outcomes.

Disclosure The authors have no financial interest in relation to the con-
tent of this article.
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Biology of Adipose Tissue

Guy Magalon and Jeremy Magalon

2.1 Adipose Tissue

2.1.1 Human Adipose Tissue

Adipose tissue, present in large quantity in mammals, is best
known for surviving episodes of limited caloric intake by
storing excess energy in the form of lipids during periods
of abundance. Adipocytes, the main cells that make up adi-
pose tissue, are the only cells that are specialized and per-
fectly adapted to accumulate lipids without compromising
their functional integrity, due to their appropriate enzymatic
machinery [1]. There are two types of adipose tissues that are
fundamentally different in their distribution, function, and
histology: brown adipose tissue and white adipose tissue.

Brown adipose tissue plays an important role in the regula-
tion of thermogenesis, due to its large amount of uncoupling
protein-1 (UCP-1) or thermogenin. This protein, located in
the mitochondria’s inner membrane, acts as a proton chan-
nel. It eliminates the potential difference in the membrane,
thus preventing the production of adenosine triphosphate
(ATP) by ATPase. The residual energy is then released as
heat. The large amount of mitochondria in the cell may be
responsible for its brownish color. The adipocytes that make
up the brown adipose tissue contain an abundant cytoplasm
with lipid droplets of various sizes and have a 30-40 pm
diameter [1].

White adipose tissue is the predominant adipose tissue in
mammals. It represents 9—-18% of the body weight in healthy
men and 14-28% in healthy women with a body mass
index (BMI) of less than 25 kg/m?. It exceeds 22% in over-
weight men and 32% in overweight women. The distribu-
tion of white adipose tissue varies by species. In mammals,
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it is mainly found in two layers: subcutaneous (abdominal,
gluteal, and femoral) or visceral (mesenteric, omental, and
retroperitoneal) (Fig. 2.1). Although white adipose tissue
does not actively participate in thermogenesis, its insulating
effect and its distribution throughout the body help conserve
body heat. Although there are only subtle differences in gene
expression, there are significant variations between the dif-
ferent white adipose tissue deposits in terms of their struc-
ture, composition, and metabolism, as well as their impact on
the surrounding organs. For example, morphological studies
reveal the presence of more blood vessels and nerve fibers
in omental fat than in subcutaneous fat, suggesting greater
metabolic activity in the latter.

2.1.2 The Adipocytes

Adipose tissue is a loose connective tissue composed of sev-
eral cell types and extracellular matrix (ECM) composed of
collagen fibers, among others. Mature adipocytes comprise
one third of the adipose tissue. They are surrounded by an
enriched vascularized stroma with several distinct cell popu-
lations, including nerve fibers, lymph nodes, immune cells
(leucocytes and macrophages), pericytes, fibroblasts, and
pre-adipocytes (undifferentiated fat cells). Adipocytes of
white adipose tissue are differentiated cells that possess the
cellular machinery necessary for lipid accumulation. Their
size vary from 60 to 100 microns on average and can reach
up to 120 microns in obese individuals. The lipid droplets
contained in the cell represent 85-90% of the cell mass,
repelling the other components of the cytosol (organelles,
nucleus) at the periphery of the cell.
Adipogenesis consists of two main phases:

e The first phase, called determination, consists of the pro-
liferation of adipose mesenchymal stem cells (MSCs) and
their commitment to the adipocyte differentiation path-
way to form adipocyte precursors (pre-adipocytes). The
cell phenotype changes during this step and pre-adipocytes
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