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   The Plastic Surgeon is undoubtedly the greatest of all contemporary artists. He 
paints on living canvas and sculpts in human fl esh. C. H. Willi 1955 

   Charles H. Willi (1926) [1] was the fi rst surgeon to inject small pieces of fat 
with a syringe for aesthetic purposes. Giorgio Fischer (1975) [2] was the fi rst 
to describe the removal of fat through small incisions (5 mm) using a cannula 
with an internal cutting mechanism (to be used at the discretion of the sur-
geon) that was called the “planotome” that was attached to a suction machine. 
Syringe-assisted-, ultrasound-assisted-, laser-assisted-, water jet- assisted-, 
power-assisted-, and percussion massage-assisted liposuction techniques 
evolved. Bircoll (1982) [3] described the use of autologous fat from liposuc-
tion for syringe injection for contouring and fi lling defects. The addition of 
stem cells to the fat being transferred to improve fat survival is now coming 
to the fore. Thus it can be seen that cosmetic surgery is forever changing and 
improving through new instruments, new ideas, and modifi cations of old 
techniques. 

 Dr. Hoyos has developed procedures for dynamic defi nition of body areas 
and has published some of his techniques, while Dr. Prendergast, well pub-
lished in cosmetic medicine and surgery, has become a proponent of those 
techniques. This book on high defi nition body sculpting involves refi ned 
techniques with newer ultrasonic-assisted and power-assisted liposuction to 
improve the sculpted appearance of the body. The addition of fat transfer 
allows a more complete method of defi ning the features of the body. The 
authors, working together on the content of the book, present a unique 
approach to body contouring for cosmetic surgeons interested in improving 
their results in liposuction and fat transfer. The techniques are presented in a 
comprehensive and understandable manner and include most areas of the 
body that may need improvement for a sculpted appearance. The chapters 
containing the techniques make use of “Warnings” to allow the reader to 
avoid dangerous maneuvers. Their results are excellent and cosmetic sur-
geons should take into consideration adding the authors’ techniques to their 
own practices. 
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 The evolution of fat removal techniques for the purpose of beautifi cation has 
been characterized by incremental improvements and refi nements over the 
years. Blunt and narrow cannulae replaced sharp, large-diameter ones. Wet 
and superwet techniques replaced aggressive, dry liposuction. Various energy 
or power-assisted technologies were introduced to facilitate fat removal, 
reduce trauma, or improve skin retraction. High-defi nition body sculpting 
represents a new concept in beautifying the human body through lipoplasty. 
The techniques employed in high-defi nition body sculpting are not merely 
improvements on older methods; they are signifi cantly different. 

 This book represents the culmination of the pioneering work of Colombian 
plastic surgeon Alfredo Hoyos. The impetus for this work was the increasing 
demand from patients for body shape and form that appeared athletic, muscu-
lar, or sexy. As well as acquiring formal skills as an aesthetic surgeon, Hoyos’s 
attributes as a sculptor and artist as well afforded him the unique ability to 
develop his passion for art through body contouring surgical techniques. His 
bold endeavors using novel techniques and painstakingly thorough liposuc-
tion yielded results that were hitherto unobtainable using conventional tech-
niques. Since Hoyos published the results of his earlier experience with 
high-defi nition lipoplasty, he has refi ned the techniques, developed new 
instrumentation, and employed newer ultrasound and power-assisted devices 
to achieve optimum results. The results of total body sculpting are not just 
transformational; they are also reproducible. 

 In the following chapters, we provide to the liposuction surgeon an intro-
duction to the advanced lipoplasty techniques employed in high-defi nition 
body sculpting. The book covers art and anatomy, concepts in human sculpt-
ing, ultrasound-assisted technology, instrumentation, and step-by-step tech-
niques in all body applications for male and female patients. Numerous 
photographs and illustrations provide useful visual guides to the techniques, 
maneuvers, and results of high-defi nition body sculpting. The book is also 
intended as a manual to complement a formal preceptorship in high- defi nition 
lipoplasty. 

 High-defi nition body sculpting attempts to achieve aesthetically ideal 
human form by revealing underlying anatomical structures, rather than sim-
ply removing superfl uous subcutaneous fat. The lipoplasty surgeon must 
work as a sculptor, manipulating light and shadows by adding or removing 
fat, and sculpting controlled irregularities to produce a convincing work of 
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human art. This book provides a unique practical insight into these advanced 
lipoplasty techniques. To this end, we are confi dent that the book will interest 
body contouring surgeons who can use the information, advice, and guide-
lines to broaden their practice and expand their horizons in this exciting fi eld 
of aesthetic surgery.  

    Bogota ,  Colombia       Alfredo     E.     Hoyos  ,   MD   
   Dublin ,  Ireland       Peter     M.     Prendergast  ,   MB, BCh, MRCSI      
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                     Introduction 

 Through the ages, the human form has been fea-
tured greatly in the artistic expression of artists 
and sculptors. In the fi fth century BC, the Greek 
sculptor Polykleitos created  Doryphorus,  the 
bronze sculpture that exemplifi es the perfectly 
harmonious and balanced proportions of the 
human body (Fig.  1.1 ). This muscular nude male 
exhibits athletic readiness in classic “contrap-
posto,” or counterpose, where the arms and 
shoulders twist off axis to the legs and hips. There 
is minimal body fat and excellent muscular defi -
nition. His contemporary, Phidias, is regarded as 
one of the greatest sculptors of Classical Greece. 
Phidias’ colossal chryselephantine and gold 
statue of Zeus at Olympia was regarded as one of 
the seven wonders of the ancient world.

   No sculptor could carve such captivating and 
convincing works of art without having accurate 
knowledge of the human anatomy. The skin and 
subcutaneous fat is merely draped over the anatomi-
cal wonders beneath. If an artist or sculptor does not 
know all of the muscles, tendons, and bony land-
marks, how can he display them through the skin 
in his masterpiece? He must also understand their 
functions and how they change with motion: a mus-
cular body in action is characterized by concavities, 
convexities, and shadows that instantly portray the 
state of health. For millennia, the work of Claudius 
Galen dominated the understanding of anatomy in 
Europe. Galen  (AD 129–201) dissected pigs and 

  1      The Human Form as Art: Contours, 
Proportions, and Aesthetic Ideals 

  Fig. 1.1    The sculpture  Doryphorus , detailing the 
male form in classic “contrapposto” (Courtesy of 
Bridgeman Art)       

 

alhoyos@gmail.com



4

primates and demonstrated his  fi ndings in  numerous 
texts and treatises. His teachings remained uncon-
tested until 1543, when the infl uential work of 
Flemish anatomist Andreas Vesalius was published, 
entitled  De Humani Corporis Fabrica .  

    Art and Anatomy 

 The merging of art and anatomy is perhaps 
most evident and glorious in the works of 
Leonardo da Vinci. His anatomical manuscripts 
are fi lled with detailed and intricate drawings 

that elegantly reveal muscular anatomy, sym-
metry, and human proportions (Fig.  1.2 ). His 
knowledge of anatomy was derived from his 
own independent dissections and research and 
is elegantly and beautifully portrayed in many 
of his renowned paintings. Michelangelo simi-
larly celebrated human physicality through his 
work as an artist and sculptor.  David  represents 
one of the most recognized sculptures of the 
Renaissance and showcases the human body in 
all its strength, athleticism, and youthful beauty 
(Fig.  1.3 ). The muscular defi nition of deltoid, 
biceps, pectoralis major, rectus abdominis, and 

  Fig. 1.2    An example of 
Leonardo da Vinci’s 
manuscript showing human 
anatomy and proportions 
(Courtesy of Bridgeman Art)       
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external obliques is clearly visible in 
Michelangelo’s  David .

    In 1747, the intimate relationship between art 
and anatomy was again exemplifi ed by the collab-
orative efforts of artist Jan Wandelaar and anato-
mist Bernhard Siegfried Albinus [ 1 ]. Their atlas, 
 Tabulae Sceleti et Musculorum Corporis Humani , 
showcases the musculoskeletal system in a series 
of exquisitely detailed engravings (Fig.  1.4 ). 
Further evidence of the importance and promi-
nence of anatomical art in the eighteenth century 
lies in the works of French artist Jacques Fabien 
Gautier d’Agoty [ 1 ]. D’Agoty’s  The Flayed Angel  
demonstrates the layered architecture of the back 
musculature by splaying open the superfi cial lay-
ers (Fig.  1.5 ). We look on in wonder and awe. 
Our fascination with uncluttered human anatomy 
continues today and is nurtured by our access 
to museums and exhibitions that celebrate the 
human form. These include the Museo Zoologico 
La Specola at the University of Florence, where 
hundreds of life-size wax models were sculpted 
from cadaver dissections between 1771 and 
1814. More recently, the exhibition  Körperwelten  
showcases real human specimens that have been 
preserved by plastination, a technique pioneered 
by the anatomist Gunther von Hagens. Von 
Hagens’ work reveals anatomy in motion—run-
ning, lifting, stretching, and  dancing—and has 

captivated the public at exhibitions all around the 
world since 1995.

    The celebration of our physicality in the natural 
world is expressed through our study of anatomy, 
art, and aesthetics. Since art may be considered the 
endeavor toward perfection, we may consider artis-
tic body sculpting as an attempt to achieve perfect 
human form. Although “perfect” human form 
hardly exists and is in any case subjective, there are 
several determinants of physical attractiveness as 
well as aesthetic ideals that we can consider to 
strive toward our goal of achieving beautiful physi-
cal form. These include symmetry, proportions, 
curves, ratios, and indices. 

 Greek sculptors and artists strove to reduce 
what they observed as perfect human form to 
order, by measuring features and proportions, thus 
quantifying aesthetic ideals. Phidias used a special 
ratio, approximating 1.618, for many of his cre-
ations. This golden ratio, or phi (ϕ), after Phidias, 
appears to hold special importance in aesthetics in 
the natural world. 

 A beautiful body can be considered to be one 
that attracts our attention and elicits a positive 
emotional response. Beauty and function are also 
intimately related, so that a beautiful body is one 
that functions well. As humans, we have evolved 
with fi nely honed mating strategies, complete 
with the evolved desire to seek mates who exhibit 
signs of youth and health. Both sexes have the 
innate desire to reproduce and to seek mates that 
exhibit physical signs of reproductive health [ 2 ]. 
These cues to health, strength, and fertility include 
muscular defi nition and athleticism in males and 
curvaceousness in females. The surgeon perform-
ing advanced body sculpting aims to improve 
attractiveness by enhancing muscular defi nition 
and curvaceousness. 

 We inherit many physical attributes, including 
body type and shape. In the 1940s, American 
psychologist William Sheldon proposed a classi-
fi cation of body types that is still widely used 
today [ 3 ]. This system of somatotypology 
describes three main body types: ectomorph, 
mesomorph, and endomorph (Fig.  1.6 ). An ecto-
morph is typically tall and thin with low fat con-
tent, narrow shoulders, and high metabolism. 
Ectomorphs fi nd it diffi cult to gain weight. 

  Fig. 1.3    Michelangelo’s  David        
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Mesomorphs are muscular and lean, with medium 
bones and a solid torso. They may gain some fat 
if calorifi c intake is too high or exercise is defi -
cient. Endomorphs have big bones, a wide waist, 
and a tendency toward fatness. Endomorphs gain 
weight easily and require high-intensity exercise 
and dieting to become lean. Through diet and 
exercise, all body types have the ability to 
increase muscle tone and mass, reduce body fat, 
improve posture, and acquire other physical man-
ifestations of health and beauty.

       Liposuction Technology 
and Body Art 

 For exercise and diet-resistant fatty deposits, 
liposuction has been utilized as a surgical solu-
tion for unwanted convex adiposities for decades. 
The introduction of the tumescent technique by 
Klein in the 1990s transformed the safety of 
suction- assisted lipoplasty [ 4 ]. However, tradi-
tional liposuction has inherent limitations based 
on instrumentation and technique, relegating it to 

  Fig. 1.4    Engraving of an 
animated skeleton from 
 Tabulae Sceleti et 
Musculorum  (Courtesy of 
Bridgeman Art)       
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a procedure indicated primarily for debulking 
and unrefi ned body contouring. 

 In 2000, Sound Surgical Technologies intro-
duced an effi cient third-generation ultrasound- 
assisted lipoplasty technology called VASER, an 
acronym for vibration amplifi cation of sound 
energy at resonance [ 5 ]. The introduction of 
VASER allowed effi cient and safe emulsifi cation 
of fat in deep and superfi cial planes through cav-
itation while preserving vascular and neural 
structures. It also represented the sculptor’s 
chisel in a new technique that would change the 
concept of surgical body contouring. Pioneered 
by Hoyos in 2002, VASER-assisted high-defi ni-
tion lipoplasty (VAHDL) radically altered the 
tenets of lipoplasty in aesthetic surgery [ 6 ]. The 
human body can be sculpted like a work of art, 
working in all subcutaneous planes, by adding 
and subtracting fat with delicate instruments and 
refi ned techniques. The subdermal plane is no 
longer a no-go area, controlled deformities are 
desirable, and muscular defi nition is attainable 

through lipoplasty by revealing the underlying 
anatomy. 

 High-defi nition body sculpting requires expe-
rience in basic lipoplasty as an initial step. 
Equally important are an appreciation of the 
human form, aesthetic ideals, and an understand-
ing of anatomy, technique, and safety. The latter 
three are described later in this book. Let us fi rst 
mention form, considered to be the outward visible 
shape of an object.  

    Human Form 

 Human form, shape, and size have several deter-
minants. These include the underlying skeletal 
framework, muscle mass and tone, and distribu-
tion and volume of subcutaneous fat. Many ana-
tomical features are named after the geometric 
form they resemble, including deltoid, rhomboi-
deus, trapezius, and scalenus muscles. Poor pos-
ture, related to lack of exercise or infi rmity, also 
affects the shape of the body (Fig.  1.7 ). An under-
standing of human aesthetics requires an appre-
ciation of various shapes and lines that delineate 
the human body in repose and in dynamic states. 
These forms include “C” curves, “S” curves, and 
“R” curves (Fig.  1.8 ). Curves are essential cues 
to human reproductive health, endocrine sta-
tus, athleticism and strength, and longevity. In 
women, physical features that produce attractive 
curves include lumbar lordosis, convexities of 
the chest and buttocks, and muscular defi nition 
in the calves (Fig.  1.9 ). In men, well-developed 
muscle mass also produces curves, although 
the form tends to be more angular rather than 
curvaceous (Fig.  1.10 ). Undesirable curves 
appear when there is muscle atrophy, obesity, 
or advancing age when posture deteriorates and 
hormonal  changes occur. With poorly developed 
abdominal wall muscles, for example, the intra-
abdominal organs are displaced and the abdomen 
protrudes (Fig.  1.11 ). Since lipoplasty affects 
only subcutaneous abdominal fat, it is not a 
solution for abdominal protrusion secondary 
to muscle wall weakness or intra-abdominal 
fat. This requires a specifi c exercise program 
to improve core body strength and fl atten the 

  Fig. 1.5    D’Agoty’s  The Flayed Angel  revealing the mus-
cular and bony anatomy of the back (Courtesy of 
Bridgeman Art)       
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abdomen, often in combination with lipoplasty 
to reduce stubborn subcutaneous fat.

       Physical attractiveness, especially female 
beauty, has been the subject of extensive research 
over a number of decades by experts in the 
fi elds of biology, psychology, and anthropology. 
Unsurprisingly, there is no unifying or undis-
puted answer to the question, “what determines 
physical attractiveness?” In other words, beauty 
is still somewhat in the eye of the beholder. 
That which is considered beautiful human form 
changes temporally and geographically. From 
the available literature, however, we can pro-
pose aesthetic ideals based on ranges and con-
stants that describe measurements such as body 
mass index, waist-hip ratio, and curvaceousness. 
Throughout nature, symmetry and ideal propor-
tions are also intimately related to health, vitality, 
and beauty.  

    Symmetry and Proportions 

 Students of art, anatomy, and aesthetic surgery 
will be captivated by the unique arrangement and 
design of the human body. Cells are arranged as 
units to form tissues, tissues work synchronously 
to form organs, and organs work harmoniously to 
function within the body. Proportions have always 
played a central role in art. Leonardo da Vinci’s 
 On the Proportions and on the Movements of the 
Human Figure  and Albrecht Dürer’s  Four Books 
on Human Proportions  detail human proportions 
and highlight the importance that harmony and 
proportions play in aesthetics and in art. 

 Probably the most signifi cant measurement in 
human proportions and aesthetics is the golden 
ratio mentioned before in this chapter, approxi-
mating 1.618 (ϕ). This ratio, measureable through-
out nature, explains dynamic symmetry in human 

Mesomorph Ectomorph Endomorph

  Fig. 1.6    Sheldon’s three main body types       
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a b c

  Fig. 1.7    How posture affects form. ( a ) Normal upright posture produces good form. ( b ) Shoulders forward and abdomen 
protruding. ( c ) Shoulders slouched forward, back curved, and neck hanging forward, producing poor form       
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proportions. Mathematically, dynamic symmetry 
is expressed in the Fibonacci series, a series of 
numbers where any number in the series is the sum 
of the previous two numbers: 1; 1 + 1 = 2; 1 + 2 = 3; 
2 + 3 = 5; 3 + 5 = 8…. Each number within a sum 
divided by the previous number approximates 1.62 
(ϕ). When there is dynamic symmetry, numerous 

human proportions and aesthetically pleasing 
ratios approximate ϕ (Fig.  1.12 ).

   The proportions of vertical body height are 
fairly consistent. The body length from the supra-
sternal notch to the sole of the feet can be divided 
into thirds. One-third forms the torso from the 
sternal notch to the symphysis pubis, one-third 

C curve

C curve

S curve

S curve

S curve

S curve

R curve

  Fig. 1.8    Aesthetic curves in 
the human form       
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comprises the thigh length from the anterior supe-
rior iliac spine to the patella, and the lower leg 
length from the patella to the sole is also  one- third 
of the body height. The head height is one- eighth 
of the total height, and the neck is half of the head 
height (Fig.  1.13 ). Further proportions relative 
to total height are provided by George Hebert in 
his work,  Muscle et Beauté Plastique Féminine  
published in 1919 (Fig.  1.14 ).

        Aesthetic Ideals and the Science 
of Beauty 

 Standards of female beauty vary over time and 
across cultures [ 7 ]. In nineteenth-century 
America, two opposite images of female beauty 

were presented: the slight and frail “steel- 
engraving lady” and the plump and curvaceous 
“voluptuous woman” [ 8 ]. This disparate image of 
feminine beauty continued into the early twenti-
eth century. However, a trend toward slenderiza-
tion occurred in the 1920s, as the body seemed to 
lose its curves and the focus on image was on the 
legs and face. In the 1930s, the  Esquire  magazine 
illustrator George Petty provided a new aesthetic 
ideal: a toned, athletic yet curvaceous girl with 
long, muscular legs (Fig.  1.15 ). Petty’s successor 
at  Esquire,  Alberto Vargas ,  provided yet another 
aesthetic ideal in the 1940s and 1950s. He pre-
served the muscular athletic look of the Petty girl 
but added large breasts (Fig.  1.16 ). The trend 
toward larger breasts as an aesthetic ideal contin-
ued into the 1960s as “bosom mania” and proba-
bly still exists today to some extent, given the 
rising number of breast augmentations performed 
annually [ 9 ]. Since men place a great deal of 
importance on physical appearance in a mate, 
women go to greater lengths than men to conform 
to an aesthetic ideal. This involves cosmetics, 
fashion, and sometimes surgery. High-defi nition 
lipoplasty has become popular recently due to 
advances in technique, coupled with the demand 
for a toned athletic appearance, even in women.

  Fig. 1.9    Beautiful female form is evident in the natural 
curves of lumbar lordosis, the gluteal convexity, the breasts, 
and the subtle convexity created by the periumbilical fat       

  Fig. 1.10    Straight lines and angles predominate in aes-
thetically ideal male form       
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a b

  Fig. 1.11    ( a ) Flat abdomen with toned anterior abdominal wall muscles. ( b ) The abdomen protrudes when the muscles 
are weak. Excess intra-abdominal fat worsens abdominal wall protrusion       
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    Three proposed and well-researched determi-
nants of beauty are waist-to-hip ratio (WHR), 
body mass index (BMI), and curvaceousness 
[ 10 ]. Several studies conclude that the most 
attractive WHR, measured by dividing the cir-
cumference of the waist by that of the hips, is 0.7 

[ 10 – 12 ]. Interestingly, the measurements of Miss 
America pageant winners for many years have 
consistently approximated this optimum ratio. 
Since estrogen has the effect of depositing fat in 
the hip area and preventing deposition in the 
abdomen, it follows that premenopausal women 

Vertex V

Hand H
Forearm + hand F+H

Fingertips F

Sole S

Equations approximating Φ 
V – A / V – SN ≅ Φ 
V – A / V – A ≅ Φ 
V – E / V – A ≅ Φ 
V – E / E – F ≅ Φ 

V – S / F – S ≅ Φ 
V – S / V – F ≅ Φ 
F + H / H ≅ Φ 
VS / US ≅ Φ 
US / VS ≅ Φ 

V – F / VU ≅ Φ 

Chin C

Sternal notch SN

Axilla A

Elbow E

Umbilicus U

  Fig. 1.12    Dynamic symmetry in human form       

 

Aesthetic Ideals and the Science of Beauty

alhoyos@gmail.com



14

with normal estrogen levels will have lower 
WHR than women who have reached meno-
pause. Lipoplasty procedures that remove fat 
from the waist and transfer it to the hips aim to 
lower the WHR and improve attractiveness 
(Fig.  1.17 ). Body mass index (BMI), calculated 
by dividing the body weight in kilograms by the 
height in meters squared, can be considered to be 
an index of overall fat percentage. Although a 
BMI in females of 20–25 is normal, studies reveal 
that a BMI of 20 is considered optimally attrac-
tive [ 13 ]. Curvaceousness is the degree of “hour-

glass shape” of a woman, such that the breasts 
and hips are relatively large and the waist rela-
tively slender. A more curvaceous body is a cue 
to reproductive health and is considered more 
attractive to a male [ 2 ]. Lipoplasty, breast aug-
mentation, and fat grafting to buttocks improve 
curvaceousness by amplifying these indices. The 
relative importance of WHR and BMI as models 
of physical attractiveness is debated. Since there 
is a positive correlation between the two, when 
BMI increases, so too does WHR. Cornelissen 
et al. proposes an explanation for this positive 
relationship between WHR and BMI based on a 
biologically intuitive additive model of fat depo-
sition [ 14 ]. This model suggests a method for 
separating WHR associated with BMI (WHR BMI ) 
and that not related to BMI (WHR NONBMI ) but due 
to underlying musculoskeletal frame and 
endocrine- related and genetically determined 
body fat distribution. The analysis of Cornelissen 
and others conclude that it is primarily BMI, and 
not WHR, that determines measurements of 
physical attractiveness [ 14 ,  15 ]. In cross-cultural 
studies, BMI was found to account for over 75 % 
of the variance in attractiveness ratings, whereas 
WHR failed to emerge as a strong predictor [ 16 ]. 
There is still a role for WHR in attractiveness 
judgments, and improved WHR has been shown 
on fMRI studies to activate in observers regions 
of the brain associated with neural reward mech-
anisms, such as the anterior cingulate cortex and 
nucleus accumbens [ 17 ].

   For men, attractiveness ratings propose that a 
low waist-to-chest ratio is desirable [ 18 ]. This 
“V”-shaped body form results from increased 
muscular mass in the chest and upper back, com-
bined with minimal fat and good muscular tone 
in the abdominal wall. The tendinous intersec-
tions of rectus abdominis can be seen and appre-
ciated in individuals with minimal fat overlying 
the anterior abdominal wall. 

 Men place a higher value on women’s appear-
ance than women do on men’s. Nonetheless, body 
image plays an important role in the psyche of 
both sexes. A healthy, curvaceous, and toned 
appearance in women represents a cue to vitality 

1/8

1/16

1/16

1/3

1/3

1/3

  Fig. 1.13    Human proportions related to vertical body and 
head height       
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A. Neck circumference

B. Arm circumference

A. (0.19 – 0.21)X
B. (0.18 – 0.19)X
C. (0.14 – 0.15)X
D. (0.38 – 0.40)X
E. (0.13 – 0.15)X
F. (0.31 – 0.33)X
G. (0.19 – 0.21)X
H. (0.24 – 0.25)X
I. (0.21 – 0.22)X

C. Forearm
circumference

F. Thigh circumference

G. Calf circumference

I. Lenght of the leg

H. Lenght of the thigh

D. Waist circumference
E. Width of the waist

X
. H

ei
gh

t

Separation plane
between the trunk

and lower limbs

Lower part of the patella

Tangency point of the
medial malleolus

  Fig. 1.14    Proportions 
relative to total height after 
George Hebert’s  Muscle et 
Beauté Plastique Féminine        

and reproductive health and plays a major role in 
physical attraction. Similarly, a powerful, muscu-
lar, and athletic appearance in men also signifi es 
reproductive health and strength, both desirable 
to mates in evolutionary terms. Cardiovascular 
and resistance exercises, together with a healthy 

lifestyle and eating habits, contribute signifi -
cantly to the BMI and appearance of the human 
body. Advanced lipoplasty techniques can also be 
employed to remove stubborn fat and reveal the 
underlying muscular anatomy, contributing fur-
ther to physical attractiveness and desirability.     
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  Fig. 1.15    The Petty girl 
(c.1938). George Petty’s 
illustrations portrayed 
attractive women as athletic 
and toned with long muscular 
legs (From  Alberto Vargas  by 
Reid Stewart Austin; 
foreword by Hugh Hefner. 
Introduction and text 
copyright © 2006 by Reid 
Stewart Austin; images 
copyright © by The Estate of 
Max Vargas. By permission of 
Bullfi nch. All rights reserved)       
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  Fig. 1.16     Ivory and Black  by Alberto Vargas (c.1955) 
(From  Alberto Vargas  by Reid Stewart Austin; foreword 
by Hugh Hefner. Introduction and text copyright © 2006 
by Reid Stewart Austin; images copyright © by The 
Estate of Max Vargas. By permission of Bullfi nch. All 
rights reserved)       

  Fig. 1.17    Before ( a ) and after ( b ) lipoplasty and fat 
grafting to improve contours and waist-hip ratio       

a

b
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                     Introduction 

 Sculpting the human body in order to improve 
defi nition is impossible without a thorough 
knowledge of muscular anatomy. The surgeon 
must also develop an artist’s eye so that the form 
ideally created by the superfi cial musculature can 
be “visualized” and then revealed through selec-
tive lipoplasty techniques [ 1 ,  2 ]. In most individ-
uals with a normal body mass index, an athletic 
and toned appearance can be created through 
high-defi nition body sculpting by removing fat 
and highlighting major muscle groups [ 2 ]. The 
anatomy and form of the most important muscles 
and muscle groups for high-defi nition lipoplasty 
are detailed in this chapter. These include mus-
cles of the trunk, shoulder, upper arm, hip, thigh, 
and leg. The salient features of the muscular anat-
omy relevant to body contouring are outlined, 
such as the origin, insertion, orientation, form 
created, and relationship to adjacent muscle 
groups.  

    Trunk Muscles 

 The trunk muscles consist of large and small 
groups arranged anteriorly and posteriorly over 
the abdomen and back, respectively. They also 
include the chest wall muscles. They form the 
muscular body wall, where they connect the rib 
cage to the bony pelvis. The trunk muscles have 
various actions on the torso, including fl exion, 

extension, lateral bending, and rotation. The defi -
nition of the trunk muscles provides an appear-
ance of athleticism, strength, and health. In men, 
the posterior trunk muscles create a V-shaped 
form, or triangular wedge; the broad latissimus 
dorsi tapers inferiorly to a narrow waist (Fig.  2.1 ). 
Anteriorly, the fl eshy bellies of the rectus abdom-
inis bulge between tendinous intersections, and 
the pectoralis major provides a convex muscular 
mass over the chest (Fig.  2.2 ). In women, the 
anterior and posterior trunk muscles between the 
rib cage and pelvis narrow the waist. Posteriorly, 
the broad V shape is lacking, but the smaller 
erector spinae provide attractive defi nition on 
either side of the midline (Fig.  2.3 ). Anteriorly, 
a subtle shadow over linea alba and at the lateral 
borders of the rectus abdominis creates beautiful 
defi nition of the female abdomen (Fig.  2.4 ) [ 2 ].

         Rectus Abdominis 

 This vertically oriented paired strap muscle 
occupies most of the central part of the anterior 
abdominal wall (Fig.  2.5 ). It is narrow and thick 
inferiorly and broader and fl atter in the upper 
abdomen. The rectus abdominis arises from the 
symphysis, crest, and pecten of the pubis and 
runs upward to insert into the xiphoid process 
and costal cartilages of the fi fth to seventh ribs. 
Its main action is to fl ex the trunk. The inferior 
part of the rectus abdominis is covered only on 
its anterior surface by the rectus sheath, and 
above the costal margin, the muscle lies directly 
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on the costal cartilages. The paired rectus 
abdominis is separated in the midline by the 
linea alba and by three horizontal tendinous 
intersections. These fi brous bands are usually 
located at the level of the xiphoid process, at or 
just above the umbilicus, and halfway between 
these two. A fourth tendinous intersection may 

be visible below the umbilicus and marks the 
location of the arcuate line. The tendinous inter-
sections on one side may be in line with the con-
tralateral side or may be at different levels, 
giving an asymmetrical appearance to the ante-
rior abdominal musculature. The intersections 
closest to the umbilicus tend to run horizontally, 

  Fig. 2.1    The posterior male trunk. A “V” shape is pro-
duced by the back muscles tapering inferiorly to a narrow 
waist       

  Fig. 2.2    Anterior male abdomen. The major muscle 
groups and their tendinous intersections create a highly 
defi ned appearance       

  Fig. 2.3    Defi nition and form of the female back. Note the 
midline groove between the spinous muscles and the dim-
ples in the lower back marking the location of the poste-
rior superior iliac spines       

  Fig. 2.4    Anterior female abdomen. The most defi ning 
features in the athletic female abdomen are the linea alba 
and linea semilunaris       
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whereas the uppermost tendinous intersections 
often run more diagonally. The  orientation of 
tendinous intersections is highly variable, and 
all may be horizontal. Careful palpation of the 
anterior abdominal wall in slim individuals con-
fi rms the surface anatomy. The intersections 
divide the muscle into segments of fl eshy pro-
truding bellies that create the quintessential 
muscular male abdomen commonly referred to 
as the six-pack [ 2 ]. The superior borders of the 
upper segments usually coincide with the infe-
rior margin of the pectoralis major, but varia-
tions exist. The muscle may continue superiorly 
under the pectoralis major or may end lower 
down, exposing the costal cartilages and creat-
ing a depression between the lower border of the 
pectoralis major and the superior border of the 
rectus abdominis. The borders of the segments 
created by the intersections are rounded. The 

lateral border of the rectus abdominis is often 
visible as a vertical groove in the anterior 
abdominal wall between the ninth costal carti-
lage and the pubic tubercle. This semilunar line 
typically runs along a line drawn from the mid-
point of the clavicle to the middle of the thigh. It 
starts superiorly as a depression just below and 
medial to the nipple in men, runs inferiorly 
between the anterior limits of the muscular part 
of the external oblique and the lateral border of 
the rectus abdominis, and expands into a trian-
gular area over the aponeurosis of the external 
oblique above the inguinal ligament. In the mid-
line, diastasis or separation of the recti muscles 
with widening of the linea alba occurs following 
pregnancy or as a congenital deformity and may 
result in an abnormally convex abdominal con-
tour. Plication of the anterior or posterior rectus 
sheath, sometimes combined with plication of 

Rectus abdominis m.

External oblique m.

Inguinal ligament

  Fig. 2.5    Rectus abdominis. This represents the most important muscle in high-defi nition body sculpting of the anterior 
abdominal wall       
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the external oblique aponeurosis, improves this 
myoaponeurotic deformity [ 3 ]. When the body 
is hyperextended, stretching the skin and mus-
cle over the rib cage, a thoracic arch is easily 
seen where the costal cartilages meet the ster-
num in the midline. Even at rest, this may be 
seen in females and in thin individuals. The arch 
forms an angle of approximately 90° in males 
and 60° in females. In males, a more rounded 
arch is created by the costal margin laterally and 
the highest tendinous intersection of the rectus 
abdominis medially. The umbilicus or navel lies 
within a defect in the linea alba, opposite the 
fourth lumbar vertebra, and about midway 
between the xiphoid process and symphysis 
pubis. In athletic males, a sharp rim is usually 
present at the upper border of the umbilicus, 
whereas the lower border is less well defi ned. In 
females, a periumbilical fat pad deepens the 
navel and obscures its borders.

       External Oblique 

 This muscle forms the fl eshy part of the lateral 
abdominal wall as its fi bers pass inferiorly and 
inferomedially superfi cial to the other fl at mus-
cles (Fig.  2.6 ). It originates from the external and 
inferior surfaces of the lower 7–8 ribs. The exter-
nal oblique has two parts: an upper thoracic por-
tion and a lower fl ank portion. The thoracic 
portion consists of separate elongated bundles of 
muscle that run parallel to one another and in a 
straight line from the external surfaces of the ribs 
to their aponeurosis at the semilunar line. The 
lower fi bers of the thoracic portion form a transi-
tional zone above the fl ank portion that coincides 
with the waist. The anterior edge of the thoracic 
portion of the external oblique is jagged or irreg-
ular where it inserts into its own aponeurosis as 
separate bundles. The fl ank portion of the mus-
cle runs from the external surfaces of the inferior 

Pectoralis major m.

Latissimus dorsi m.

Serratus anterior m.

External oblique m.
(thoracic)

External oblique m.
(flank)

Aponeurosis

lliac line

Semilunar line

  Fig. 2.6    The lateral abdominal wall. The external oblique muscle predominates, superiorly as the thoracic portion and 
inferiorly as the less well-defi ned fl ank portion       
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ribs to the anterior half of the lip of the iliac crest 
posteriorly and the external oblique aponeurosis 
and linea alba anteriorly. The fl ank pad repre-
sents a fl eshy trapezoid between the ribs and pel-
vis that wraps around the waist. This comprises 
the fl ank portion of the external oblique anteri-
orly and a fl ank fat pad posteriorly. Even with 
good muscular development, external oblique 
muscle fi bers are not visible in the smooth, con-
vex fl ank pad. The inferior margin of the fl ank 
pad is the iliac line. Since the muscle fi bers of 
the external oblique insert into the iliac crest, an 
iliac line lower than this is created by ptotic fat, 
and not muscle. The most posterior fi bers of the 
fl ank portion of the external oblique pass verti-
cally from the lower two ribs to insert into the 
iliac crest, creating a posterior free border. These 
fi bers do not insert into the thoracolumbar fascia 
and constitute the anterior border of the inferior 
lumbar triangle of Petit, with posterior and infe-
rior borders formed by the latissimus dorsi and 
iliac crest, respectively. Unusual cases of hernia-
tion through Petit’s triangle have been reported 
[ 4 ]. This triangle is usually covered with the fat 
pad. The external oblique becomes aponeurotic 
medially at the midclavicular line and inferiorly 
at the spinoumbilical line (between anterior 
superior iliac spine and umbilicus). The aponeu-
rosis passes anterior to the rectus abdominis as 
part of the rectus sheath and decussates with 
aponeurotic fi bers of the contralateral external 
oblique, internal oblique, and transversus 
abdominis at the midline. The external oblique 
aponeurosis passes the midline to be continuous 
with the aponeurosis of the contralateral internal 
oblique. Functionally, the external oblique and 
the contralateral internal oblique can be consid-
ered as a digastric muscle, since their simultane-
ous action fl exes and rotates the abdomen, as 
occurs when the shoulder is turned toward the 
contralateral hip. The inferolateral fi bers of the 
external oblique, below the spinoumbilical line, 
turn backward and upward between the anterior 
superior iliac spine and the pubic tubercle to 
form the inguinal ligament. A triangular tendi-
nous expansion occurs just below the spinoum-
bilical line and lateral to the rectus abdominis. 
There may be a slight groove above and parallel 

to the inguinal ligament in this area created by 
the internal oblique muscle lying beneath. The 
tip of the tenth rib marks the base of the rib cage 
and the superior limit of the abdominal portion 
of the external oblique [ 5 ]. A small triangular 
depression along the semilunar line occurs here 
in athletic people. Subdermal lipoplasty is used 
to create a controlled depression in this area to 
enhance defi nition of the anterolateral abdomi-
nal wall.

       Serratus Anterior 

 This quadrilateral muscle originates anteriorly as 
fi ngerlike bundles from the external surfaces of 
the upper 8–9 ribs and wraps around the rib cage 
to insert into the vertical, medial edge of the 
scapula. It acts to draw the scapula laterally and 
around the rib cage, as in punching. The inferior 
part of the muscle rotates the tip of the scapula 
laterally, raising the arm. In muscular individu-
als, the anterior parts of the lowest 3–4 digita-
tions of the serratus anterior can be seen on the 
lateral chest wall as they mingle with fi bers of the 
external oblique (Fig.  2.7 ). The superior bundle is 
usually seen immediately below or at the inferior 
margin of the pectoralis major. The digitations of 
the serratus anterior are easily distinguished from 
the external oblique as thicker, more pronounced 
bundles of muscle that are oriented more hori-
zontally relative to the fi bers of the external 
oblique. A line drawn from the male nipple to the 
posterior superior iliac spine approximates the 
anterior extent of the visible portion of the serra-
tus anterior over the torso as seen in profi le view 
[ 5 ]. The rest of the serratus anterior is hidden 
from view by the pectoralis major superiorly and 
the latissimus dorsi posteriorly or is present 
between the two where it forms the medial wall 
of the axilla. Posteriorly, the mass of the serratus 
anterior can be appreciated where it bulges 
underneath the fl at latissimus dorsi muscle that 
covers it. Its posterior limit sometimes extends 
more medial to the scapula where its fi bers insert 
into part of the rhomboid major. Defi ning the ser-
ratus anterior plays an important role in high- 
defi nition body sculpting in male patients.
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       Pectoralis Major 

 The pectoralis major forms most of the muscle 
bulk of the chest and gives the chest a smooth, 
convex form, particularly when the muscle is 
well developed (Fig.  2.8 ). It originates from the 
medial half of the clavicle, anterior surface of the 
sternum, costal cartilages of the fi rst 6–7 ribs, and 
inferiorly the superior part of the external oblique 
aponeurosis of the abdomen. Based on its origin, 
the pectoralis major can be divided into clavicu-
lar, sternocostal, and abdominal portions. All 
portions of the pectoralis major insert into the lat-
eral lip of the intertubercular groove on the ante-
rior surface of the humerus. The clavicular 
portion arises from the clavicle and its fi bers pass 
laterally and downward until they are adjacent to 
and parallel with fi bers of the deltoid. Here the 
muscle bundle of the clavicular portion passes 
over other portions of the pectoralis major. The 
sternocostal portion passes almost horizontally, 
and the abdominal portion passes upward and lat-
erally, deep to the other portions. Depending on 
the position of the arm, the pectoralis major 
adducts, rotates forward, fl exes, and extends the 
humerus. Superiorly, the muscle tends to be fl at-
ter against the rib cage, whereas the inferior part 
of the muscle has more mass and provides a 
smooth convexity. The inferior margin of the 

 pectoralis major is straight and horizontal or 
slightly downward sloping from medial to lateral. 
There is a rounded sweeping form laterally as the 
muscle passes upward toward the axilla. This 
may be interrupted by a separate curvature cre-
ated by the abdominal portion of the muscle as it 
arises from the abdominal aponeurosis and passes 
toward and then beneath the sternocostal portion 
of the pectoralis major. A pectoral fat pad near 
the  nipple contributes to the volume and anterior 
convexity of the chest. Laterally, the muscle 
forms the anterior wall of the axilla. Between the 
clavicular portion and deltoid, there is a triangu-
lar fossa, the deltopectoral fossa. A groove con-
tinues from this inferolaterally between the two 
muscles as the deltopectoral groove, in which lies 
the cephalic vein. In the midline, there is a medial 
depression or groove over the sternum between 
the insertions of both pectoralis major muscles. 
This is more pronounced in muscular individuals. 
As the origin of the muscle moves away from the 
midline inferiorly, the space between the left and 
right pectoralis muscles forms a triangular 
depression above the xiphoid process. Techniques 
used to contour the chest in males include adding 
volume to the clavicular portion with fat grafting 
and defi ning the borders of the sternocostal por-
tion by removing fat in the upper abdomen and 
toward the axilla.

Deltoid m.

Pectoralis
major m.

Biceps
brachii m.

Triceps m.,
medial head

Triceps m.,
long head

Serratus
anterior m.

  Fig. 2.7    The superolateral abdominal wall. The serratus anterior is clearly visible as three bulging slips of muscle 
below the lateral aspect of pectoralis major       
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       Latissimus Dorsi 

 The latissimus dorsi is a triangular sheetlike mus-
cle that passes from the midline to the arm like a 
cape, covering the deeper muscles of the mid and 
lower back (Fig.  2.9 ). It originates from the spi-
nous processes of the seventh to twelfth thoracic 
vertebrae, those of all of the lumbar and sacral 
vertebrae, the posterior one-third of the iliac 
crest, and the external surfaces of the lower three 
ribs. The muscle bundles converge toward the 
axilla and insert via a tough, square tendon into 
the proximal humerus proximal to the insertion 
of the pectoralis major. As they converge, they 
wrap around the teres major, forming a sling that 
forms the posterior wall of the axilla. The teres 
major forms part of that wall but appears superior 
and lateral to the latissimus dorsi on frontal view. 
The form created by both latissimus dorsi mus-
cles is that of an inverted triangle or “V.” The 
upper fi bers of the latissimus dorsi pass horizon-
tally from the midline and form the superior free 
edge of the muscle as they pass laterally at about 

the same level as the inferior margin of the pecto-
ralis major anteriorly. They cover the tip of the 
scapula, teres major, and serratus anterior. The 
tendon of origin of the latissimus dorsi creates a 
line or curve from the midline over the thoracic 
vertebrae to the crest of the ilium. The latissimus 
dorsi and its tendon are draped over the deeper 
muscles, including the erector spinae, teres 
major, and serratus anterior. When these muscles 
contract or when the latissimus dorsi is stretched 
over them, their form is seen as bulges and shad-
ows beneath. The lateral border of the latissimus 
dorsi extends upward and laterally from the 
waist. Although the form of the muscle is nor-
mally evident in its middle and superior portion, 
inferiorly, the dorsal fat pad obscures both it and 
the inferior fl ank portion of the external oblique.

       Erector Spinae 

 The erector spinae comprises a group of muscles 
that fi ll the gutter on either side of the vertebral 

Deltopectoral triangle

Pectoralis major m.
(clavicular portion)

Pectoralis major m.
(sternal portion)

Pectoralis major m.,
medial border

Deltoid m.

Pectoralis major m.,
inferior border

  Fig. 2.8    Pectoralis major. This muscle forms the mass of the male chest       
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column. The erector spinae group is mostly 
 tendinous at its origin, becomes thick and fl eshy 
in the lower back, and then tapers to form several 
thin slips of muscle before they end at their inser-
tion points along the ribs and vertebrae. From lat-
eral to medial, the erector spinae consists of the 
iliocostalis, longissimus, and spinalis (Fig.  2.9 ). 

 The iliocostalis forms a lateral muscle mass in 
the lower back. It originates from the posterior 
third of the iliac crest, from the lateral and median 
crests of the sacrum, and—through the erector 
spinae aponeurosis—from the spinous processes 
of the lumbar vertebrae. The iliocostalis has three 
portions, according to insertions. The iliocostalis 
lumborum inserts into the posterior aspects of the 
inferior six ribs. The iliocostalis thoracis contains 
muscle slips that run from the inferior six ribs to 

the fi rst six ribs, and the iliocostalis cervicis runs 
from the fi rst six ribs to the transverse processes 
of C6–C4 [ 6 ]. The form of the iliocostalis lumbo-
rum can often be appreciated through the thin 
anterior layer of thoracolumbar fascia that 
covers it. 

 The longissimus lies medial to the iliocostalis 
and also contains three portions: thoracis, cervi-
cis, and capitis. The longissimus thoracis runs 
from the medial part of the posterior iliac crest 
and from the spinous processes of L3 to 
the sacrum and inserts into the base of transverse 
processes L1 to L5 and to the tips of transverse 
processes T1 to T12 as well as to the adjacent 
ribs. Slips from the longissimus cervicis and lon-
gissimus capitis pass to the cervical processes 
and mastoid process, respectively. Like the 

posterior portion
of the deltoid m.

Latissimus dorsi m.

lliocostalis m.

Longissimus m.

Gluteus medius m.

Gluteus maximus m.

  Fig. 2.9    Muscles of the back. In men, the latissimus dorsi contributes to the “V”-shaped form       
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 iliocostalis and longissimus, the spinalis com-
prises three parts, although this muscle is thinner 
and less consistent. The spinalis runs close to the 
midline with its lowest extent reaching L3. As 
such, it does not contribute signifi cantly to the 
surface anatomy and form of the lower back.  

    Multifi dus 

 The multifi dus is a fl eshy muscle that fi lls the 
space on either side of the midline between the 
spinous and transverse processes. It stabilizes 
the vertebral column and assists in extension, lat-
eral fl exion, and rotation of the back. The multifi -
dus contributes to the elongated mass in the lower 
back on either side of the midline where it lies 
deep to the longissimus and spinalis.   

    Shoulder and Arm 

 The main prominence of the shoulder is attrib-
uted to the muscular mass of the deltoid that cups 
the shoulder joint. There is a seamless progres-
sion from the defi nition of the chest to the shoul-
der as the clavicular portion of the pectoralis 
major lies alongside and almost blends with the 
anterior portion of the deltoid. In turn, the middle 
portion of the deltoid points downward toward 
the upper arm muscles that lie on either side of its 
insertion. The major muscles of the shoulder and 

arm should not be ignored when sculpting the 
chest and torso. 

    Deltoid 

 This triangular muscle has three parts: anterior, 
middle, and posterior. The anterior portion origi-
nates from the lateral third of the clavicle, the 
middle portion from the acromion, and the poste-
rior part from the inferior surface of the spine of 
the scapula. All portions insert into the deltoid 
tuberosity on the midportion of the humerus. The 
deltoid raises the arm anteriorly, laterally, and 
posteriorly. The anterior portion is usually well 
defi ned as a distinct teardrop-shaped muscle, 
separated from the pectoralis major by the delto-
pectoral triangle and groove (Fig.  2.8 ). There is a 
less well distinct groove between the anterior and 
middle portions of the deltoid. The middle por-
tion gives the shoulder a rounded appearance on 
front view and inserts lower than the anterior and 
posterior parts. The posterior portion is visible as 
a mass that separates the deltoid from the long 
and lateral heads of the triceps (Fig.  2.10 ). The 
tendon of the clavicular portion of the pectoralis 
major passes under the tendon of the anterior por-
tion of the deltoid. The latter inserts into the del-
toid tubercle on the anterior surface of the 
humerus. The other two parts of the deltoid insert 
into the lateral aspect of the humerus. When the 
arm is rotated medially or laterally, the shape and 

Deltoid m.

Triceps m.,
lateral head

Triceps m.,
long head

  Fig. 2.10    Posterior view of the shoulder muscles. The deltoid is a prominent mass and separated from the arm exten-
sors by a distinct groove       
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form of the deltoid changes slightly as the inser-
tion points twist and the muscle moves accord-
ingly. Unlike the anterior and posterior portions, 
the middle portion of the deltoid is multipennate. 
Tendon branches within the muscle and muscle 
fascicles attach obliquely to the tendons. In slim, 
muscular individuals, the muscle bundles can be 
seen to interdigitate diagonally, producing a seg-
mented appearance over the lateral aspect of the 
shoulder. The defi nition and rounded form of the 
deltoid is enhanced during high-defi nition lipo-
plasty from incision access sites at the anterior 
and posterior axillary folds.

       Triceps 

 The large triceps muscle consists of three heads: 
long, lateral, and medial. The long and lateral 
heads provide most of the surface form of the 
posterior upper arm and form a prominent bulge 
just distal to the rounded contour of the deltoid 

(Fig.  2.11 ). The medial head lies deeply and con-
tributes to the volume and thickness of the arm. 
The long head of the triceps arises from its ten-
don between the teres major and teres minor, 
below the glenoid fossa of the scapula. It crosses 
the shoulder joint and forms the main mass of the 
posterior upper arm. Proximally, tendinous fi bers 
from the scapula compress the long head when it 
is contracted, visibly dividing the belly of the 
muscle into anterior and posterior parts on the 
inner surface of the arm (Fig.  2.7 ). The long head 
inserts into the upper medial edge of the large 
fl attened tendon of insertion of the triceps. The 
lateral head originates from the proximal poste-
rior surface of the humerus and is easily visible 
as a mass on the lateral aspect of the arm near the 
deltoid. It inserts high up into the fl at, rectangular 
triceps tendon. A thin part continues to run down 
along adjacent to the lateral part of the triceps 
tendon, creating a taillike form when the arm is 
tensed. All of the triceps heads insert via their 
tendons into the posterior aspect of the proximal 

Deltoid m.

Lateral head
of triceps m.

Long head
of triceps m.

Triceps
tendon

  Fig. 2.11    Muscles of the posterior aspect of the upper arm. Note the grooves between the deltoid and the triceps and 
between the long and lateral heads of the triceps and their tendon       
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olecranon. A cylindrical form that comprises part 
of the medial head of the triceps can be appreci-
ated on the inner surface of the arm where it 
emerges from between the biceps brachii and the 
long head of the triceps about halfway down the 
arm (Fig.  2.7 ). It is possible to enhance the groove 
between the medial head and the biceps anteri-
orly and the medial head and the long head of the 
triceps posteriorly using very superfi cial and del-
icate ultrasound-assisted lipoplasty in this area.

       Biceps 

 The prominent convex form over the anterior 
aspect of the upper arm is provided mostly by the 
mass of the biceps brachii (Fig.  2.12 ). When well 
developed, the biceps brachii typifi es strength, 
athleticism, and aesthetically ideal upper arm 
form. The long head of the biceps originates from 

the supraglenoid tubercle of the scapula. The 
short head originates from the coracoid process 
of the scapula. The biceps brachii emerges from 
beneath the pectoralis major and creates a groove 
between the two muscles, particularly when the 
arm is abducted and externally rotated. This 
groove is often accentuated by high-defi nition 
sculpting to highlight the separation between the 
muscles. The long and short heads of the muscle 
travel over the humerus but do not attach to it. 
Instead, they insert into the tuberosity of the 
radius via the biceps tendon deep between the 
fl exors and extensors of the forearm. The two 
heads of the biceps brachii usually appear as one 
bulging form over the upper arm, although some-
times the separation between the two heads can 
be seen running longitudinally over the muscle 
just medial to the cephalic vein. In the inner part 
of the arm, the belly of the short head of the 
biceps creates a convex prominence that is 

Deltoid m.

Biceps brachii m.

Triceps m.,
long head

Triceps m.,
medial head

Brachialis m.

Biceps tendon

  Fig. 2.12    Arm fl exors. The biceps brachii forms the most defi ned mass on the anterior arm. The brachialis provides 
mass from beneath       
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directed toward the axilla. As the short head 
emerges from underneath the pectoralis major, it 
is joined by the coracobrachialis on its medial 
side. The coracobrachialis is a cylindrical muscle 
that runs from the coracoid process to the medial 
aspect of the midportion of the humerus. In the 
middle third of the arm, the biceps brachii is sep-
arated by a groove from the long head of the tri-
ceps and the medial head of the triceps more 
distally. The neurovascular bundle lies within the 
brachial fascia deep to the groove. When the arm 
is fl exed to 90° and supinated, the rounded infe-
rior margin on the biceps brachii is prominent. 
With fl exion against resistance, the bicipital apo-
neurosis becomes prominent as a thin sharp ten-
dinous sheet that crosses from the biceps brachii 
over the medial aspect of the elbow. This aponeu-
rosis passes medially and wraps around the fore-
arm fl exors.

       Brachialis 

 The brachialis provides width to the fl exor half of 
the upper arm. It is a broad fl at muscle that lies 
on the humerus behind the biceps brachii. The 
brachialis originates from the anterior lower part 
of the humerus and crosses the elbow joint to 
insert into the coronoid process of the ulna. On 
anterior view, the brachialis is seen to protrude 
laterally from behind the biceps brachii 
(Fig.  2.12 ). A depression or groove at the supero-
lateral origin of the brachialis on the humerus 
marks the junction of the brachialis and the del-
toid. Closer to the elbow, its medial fi bers form 
the fl oor of a concave space bordered anteriorly 
by the bicipital aponeurosis and posteriorly by 
the medial head of the triceps. The brachial ves-
sels occupy this space.   

    Thighs and Hips 

 In properly selected patients, superfi cial lipo-
plasty to create controlled depressions between 
major muscle groups enhances defi nition and 
improves the aesthetics of the lower limb. 
Autologous fat grafting into and around the hip 

muscles plays an important role in gluteal sculpt-
ing and in improving the silhouette and waist-hip 
ratio in female patients. The major muscles that 
should be considered in contouring and sculpting 
the hip region and lower limb are described in 
this section. 

    Gluteus Maximus 

 The gluteus maximus contributes to the convexity 
of the posterior buttocks and forms most of the 
buttock volume in slim individuals (Fig.  2.13 ). It 
originates from    the posterior gluteal line of the 
inner upper ilium (from the iliac crest), the poste-
rior lateral surface of the sacrum, the coccyx, and 
the sacrotuberous and sacroiliac ligaments. Most 
of the muscle fi bers run inferolaterally, curving 
around the hip to insert into the iliotibial tract. 
Deep fi bers from the lower portion of the muscle 
insert into the gluteal tuberosity on the posterior 
proximal surface of the shaft of the femur. The 
muscle bulk creates a convex form posteriorly 
that contributes to the desirable “S” curve formed 
by the gluteus maximus and the lumbar lordotic 
curve superiorly (Fig.  2.14 ). A depression is 
formed over the posterior superior iliac spine 
since the medial fi bers of the gluteus maximus 
originate from, but do not cover, the spine. A tri-
angle is formed between the two depressions or 
dimples on either side of the midline and the glu-
teal cleft. Thorough lipoplasty in this sacral tri-
angle helps defi ne the superior borders of the 
buttocks. A gluteal fat pad covers the inferior 
medial border of the gluteus maximus and forms 
the medial part of the infragluteal fold. Laterally, 
the gluteus maximus tapers between the long head 
of the biceps femoris and vastus lateralis. The 
inferiorly pointing form of the muscle here may 
be visible in male patients, but in female patients 
the overlying gluteal fat usually obscures the form 
of the muscle. Additionally, a band of fascia 
across the inferior part of the gluteus maximus 
creates a deep infragluteal crease when the hip is 
extended. This crease extends from the gluteal 
cleft in the midline for a variable distance laterally 
depending on the volume of the buttock and tone 
of the skin. Gluteal  augmentation using autolo-
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gous fat can be performed from an access site in 
the infragluteal crease with the patient in the 
prone position. On profi le view, a concavity 
occurs between the greater trochanter and muscle 
fi bers of the gluteus maximus where the muscle 
inserts into the iliotibial tract. The iliotibial tract 
covers the vastus lateralis and passes inferiorly to 
insert into the lateral condyle of the tibia. The 
muscle bulk of the gluteus maximus posteriorly 
and the gluteus medius superiorly creates a 
“C”-shaped form with the greater trochanter lying 
centrally (Fig.  2.14 ).

        Gluteus Medius 

 Anterior to the gluteus maximus lies the gluteus 
medius, a strong fan-shaped muscle that runs 
from the anterior part of the lateral aspect of the 

ilium to the lateral surface of the greater trochan-
ter (Fig.  2.14 ). The posterior part of the gluteus 
medius is hidden deep into the anterior fi bers of 
the gluteus maximus. Anteriorly, the gluteus 
medius is bounded by the thin teardrop-shaped 
tensor fascia lata that passes from the iliac crest 
just posterior to the anterior superior iliac spine 
and inserts on the iliotibial tract just above the 
level of the infragluteal fold.  

    Iliopsoas 

 Although the form of the iliopsoas cannot usually 
be appreciated on the surface, it forms the fl oor of 
a triangular space bounded superiorly by the 
inguinal ligament and laterally by the sartorius. 
The iliopsoas comprises two muscles: iliacus and 
psoas major. The iliacus originates from the iliac 

Gluteus medius m.

Gluteus maximus m.

Gluteal fat pad

Gluteal fold

Greater trochanter

  Fig. 2.13    Gluteus maximus. This muscle provides mass, shape, and projection to the buttocks       
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fossa and sacrum and inserts into the shaft of the 
femur just below the lesser trochanter. The psoas 
major originates from the transverse processes 
and bodies of the lumbar vertebrae and inserts 
into the lesser trochanter of the femur. Lipoplasty 
over the iliopsoas just inferior to the inguinal liga-
ment makes the ligament appear more prominent 
and defi nes the inferior extent of the abdomen.  

    Quadriceps 

 This large muscle group forms a large bulky mass 
over the anterior thigh. The quadriceps femoris 
consists of four muscles: vastus lateralis, vastus 
intermedius, vastus medialis, and rectus femoris. 
The form of the muscles, except the vastus 
 intermedius, can be appreciated on the surface, 

particularly when the knee is forcefully extended 
(Fig.  2.15 ). The muscle bellies taper inferiorly 
toward their strong quadriceps tendon. The vas-
tus lateralis originates from the anterior surface 
of the greater trochanter and along the linea 
aspera on the posterior surface of the shaft of the 
femur. The muscle sweeps over the anterolateral 
aspect of the thigh creating a convex form. The 
more bulky inferior portion ends abruptly at 
the quadriceps tendon below the insertion of the 
adjacent rectus femoris insertion into the tendon. 
Laterally, the iliotibial tract passes from the 
greater trochanter, along the lateral thigh over the 
vastus lateralis, and inserts into the lateral con-
dyle of the tibia. A concave space is formed 
above the knee laterally that is bordered by the 
iliotibial tract posteriorly, the distal limit of the 
vastus lateralis belly superiorly, and the patella 

External oblique m.

Gluteus medius m.

Gluteus maximus m.

Greater trochanter

lliotibial tract

Vastus lateralis m.
anterior to iliotibial tract

Biceps femoris m.,
long head

lliac line

  Fig. 2.14    Lateral aspect of the thigh and hip. The gluteus maximus projects posteriorly and continues anteriorly with 
the gluteus medius. Note the shadow between the biceps femoris and the iliotibial tract of the lateral thigh       
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anteriorly. An obvious groove is usually present 
along the lateral thigh that separates the quadri-
ceps anteriorly from the hamstrings posteriorly 
(Fig.  2.16 ). This extends from the gluteus maxi-
mus to the posterior aspect of the iliotibial tract 
before the latter inserts into the tibia and 
 represents an area of focused sculpting to enhance 
the defi nition of the thigh muscles.

    Unlike the vastus, the rectus femoris crosses 
both the hip joint and the knee joint. It acts to fl ex 
the hip and extend the knee. Rectus femoris arises 
from the anterior inferior iliac spine and inserts 
into the patella fi rst and then the tibial tuberosity 
via the patellar tendon. Near its origin superiorly, 
the form of the muscle belly is not easily appreci-
ated as it is hidden between the tensor fascia lata 

laterally and the sartorius medially. The fusiform 
muscle belly occupies the upper two-thirds of the 
anterior thigh and tapers inferiorly before joining 
its tendon between the muscle bellies of the vastus 
lateralis and vastus medialis. The vastus medialis 
gives rise to the medial teardrop-shaped form on 
the lower medial thigh. It originates from the linea 
aspera and medial supracondylar line of the femur 
and inserts into the quadriceps tendon and upper 
outer part of the patella. The form of the vastus 
medialis is lower than the convexities of the rectus 
femoris and vastus lateralis, extending down 
medially to the level of the patella or below this 
level. The fat below the inferior margin of the vas-
tus medialis can be removed to defi ne the knee 
and improve the tapered appearance of the thigh.  

Sartorius m.

Rectus femoris m.

Tensor fascia latae

Vastus lateralis m.

Vastus medialis m.

  Fig. 2.15    Muscles of the anterior thigh. Except for the vastus medialis, there is little muscle mass immediately adjacent 
to the patella. The fat pads around the knee are contoured to defi ne the knee and taper the thigh       
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    Hamstrings 

 This muscle group forms the posterior thigh 
compartment and consists of the long and short 
heads of the biceps femoris laterally and the 
semimembranosus and semitendinosus medially. 
The individual muscle forms are not very pro-
nounced on the surface, except for the tendons 
that border the popliteal fossa when the leg is 
fl exed. Hip and knee fl exion usually produces a 
groove or ridge between the long and short heads 
of the biceps femoris and vastus lateralis. 

 The short head of the biceps femoris origi-
nates from the linea aspera of the femur. The long 
head, semimembranosus, and semitendinosus 
originate from the ischial tuberosity of the pelvis. 
Both heads of the biceps femoris insert into the 
head of the fi bula. The semimembranosus inserts 
into the posterior part of the medial condyle of 
the tibia, whereas the semitendinosus inserts 
lower down on the medial aspect of the proximal 
shaft of the tibia. It is diffi cult to distinguish the 
long head from the short head of the biceps femo-
ris when the knee is extended. However, with 

knee fl exion, the two forms separate. The short 
head joins the common biceps tendon from pos-
teriorly, forming a tough fl at sheetlike structure 
that becomes very prominent with knee fl exion. 
This thin ridge forms the lateral margin of the 
popliteal fossa. When the knee is fl exed, a trian-
gular fossa forms between the biceps tendon and 
vastus lateralis.  

    Sartorius 

 The sartorius is a long thick ropelike muscle that 
creates a cylindrical form on the anterior and 
inner thigh between the forms of rectus femoris 
and the adductor muscles (Fig.  2.17 ). It origi-
nates from a point just below the tip of the 
 anterior superior iliac spine and spirals down the 
inner thigh and around the vastus medialis, to 
cross the knee joint and insert into the upper 
medial shaft of tibia below the medial condyle. 
Removing fat over the adductor compartment in 
the medial thigh can improve defi nition of the 
medial border of the sartorius. Medial to the 

Vastus lateralis m.

lliotibial tract

Biceps
femoris m.,
long head

  Fig. 2.16    The lateral thigh. The groove between the fl exors and extensors becomes more visible upon hip and knee 
fl exion, as in squatting       
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knee, the sartorius forms a thick band that is 
sometimes obscured by overlying medial knee 
fat pads.

       Adductor Group 

 The adductor longus, adductor magnus, and grac-
ilis lie in the upper inner thigh and contribute to 
the mass in this part of the upper leg. The adduc-
tor magnus is the largest of the three muscles and 
forms the mass of the medial part of the posterior 
thigh, blending with the semimembranosus and 
semitendinosus that lie laterally. The adductor 
longus arises just below the pubic tubercle and 
expands into a fl at belly toward the femur. It 
inserts into the middle third of the posterior sur-
face of the femur. It lies in front of the other 

adductors, but its form is hardly visible on the 
surface. The gracilis arises from the pubic arch, 
passes down along the inner thigh, and inserts 
into the superior medial aspect of the tibial shaft 
below the medial condyle. The tendon of origin 
of the gracilis may be visible when the legs are 
abducted; both the muscle bellies themselves are 
rarely seen as a distinct entity. During high- 
defi nition sculpting, thorough fat removal over 
the adductor compartment medial to the sartorius 
defi nes this area, but the forms of the individual 
muscles are not usually separated. 

 Increased muscular defi nition of the thigh is 
achieved by accentuating the groove between the 
vastus lateralis and biceps femoris. A shadow is 
created by thorough superfi cial fat removal along 
the vertical ridge between the extensor and fl exor 
compartments. The muscle masses around the 

Satorius m.

Vastus medialis m.

Gracilis m.

  Fig. 2.17    The medial thigh muscles. The sartorius is a 
landmark between the quadriceps and adductors. Fat is 

removed medial to the sartorius along its length and over 
the adductors to improve the contours of the inner thigh       
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knee are defi ned by removing the knee fat pads 
superiorly and medially to defi ne the vastus 
medialis and vastus lateralis above and the sarto-
rius medially.   

    Lower Leg 

 The attractive curves of the lower leg are attribut-
able to the main muscles in the posterior com-
partment of the leg: the lateral and medial heads 
of the gastrocnemius and soleus [ 1 ,  2 ]. These 
provide smooth convex prominences in the supe-
rior part of the lower leg that taper and narrow 
inferiorly toward the ankle. They insert through 
the tough Achilles tendon into the calcaneus. The 
delicacy of the ankle relies on a prominent 
Achilles tendon with very little fat medial and 
lateral to it. Sculpting the lower leg is performed 
with fi ne instruments to remove superfi cial sub-
cutaneous fat around the forms of the gastrocne-
mius and soleus and on either side of the Achilles 
tendon. 

    Gastrocnemius 

 The medial and lateral heads of the gastrocne-
mius form the main muscle bulk of the calf. The 
medial head arises from the medial condyle of 
the femur and the lateral head from the lateral 
condyle. The medial head is larger than the lat-
eral head and forms a convex bulge that is slightly 
lower than the lateral head (Fig.  2.18 ). The 
medial head occupies the superior medial quad-
rant of the posterior aspect of the lower leg and 
wraps around to cover part of the medial aspect 
of the leg. The lateral head wraps around to the 
lateral aspect of the leg to a lesser degree. Both 
heads are teardrop-shaped forms that end inferi-
orly where the muscle inserts into the broad fl at 
gastrocnemius tendon. This tendon covers the 
posterior lower aspect of the leg and fuses with 
the tendon of the soleus beneath it to form the 
Achilles tendon. The key to successful contour-
ing of the leg is to reveal the convex forms of the 

gastrocnemius and taper the leg inferiorly toward 
the sharply defi ned Achilles tendon.

       Soleus 

 The soleus originates from the posterior surface 
of the head and superior shaft of the fi bula and 
the soleus line on the posterior surface of the 
tibia. The belly of the soleus lies deep to the 
heads of the gastrocnemius and gives the calf 
thickness. Its lateral and medial edges may be 
seen to bulge from beneath the gastrocnemius 
tendon when the foot is plantar fl exed. The soleus 
inserts into the posterior surface of the calcaneus 
via the Achilles tendon.   

    Fat Distribution 

 Subcutaneous fat is present in nearly every region 
of the body in varying quantities. The fat lies pre-
dominantly in the superfi cial fascia between the 
skin and muscles and is more plentiful on the 
trunk compared to the limbs. In general, females 
have a greater percentage of body fat compared 
to males, particularly over the pelvic region: hips 
(iliac crest), gluteal muscles, and upper thigh [ 7 ]. 
Regional fat anatomy and volume play an impor-
tant part in the aesthetics of human form, particu-
larly in females where breast fat and hip fat 
improve curvaceousness. Although fat is present 
throughout the body, certain areas have a propen-
sity to accumulate relatively more fat in men and 
women. In females, fat tends to accumulate 
around the hips and buttocks (Fig.  2.19 ). In men, 
the most prominent fad pads are usually in the 
chest, abdomen, and fl anks (Fig.  2.20 ). Lipoplasty 
performed to improve muscular defi nition typi-
cally involves removing the majority of the sub-
cutaneous fat that obscures the appearance of the 
muscular form beneath, leaving only a thin sub-
dermal layer. Augmentation of muscles is 
achieved by autologous fat transfer intramuscu-
larly, for example, in the pectoralis major or glu-
teus maximus.
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Gastrocnemius m.,
lateral head

Gastrocnemius m.,
medial head

Soleus m.

Achilles tendon

  Fig. 2.18    Muscles of the leg. The medial and lateral heads of the gastrocnemius form convex masses that give the leg 
its contours       
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Breast fat pad
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  Fig. 2.19    Fat pads in the female       
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                     Introduction 

 Sculpting the human body in order to improve 
defi nition involves a careful process of selective 
lipoplasty to reveal underlying structures: mus-
cles, tendons, and bony landmarks. A sound 
knowledge of osteology and myology is a prereq-
uisite for high-defi nition sculpting; you have to 
know  what  you are defi ning before you can learn 
 how  to defi ne it. The muscles and soft and hard 
tissue structures that lie beneath the subcutane-
ous fat contribute to the beautiful and organized 
irregularity that comprises the human form. No 
part of the human body is fl at, nor is it completely 
convex or uniformly curved. Subtle irregularities, 
contrasts, and angles contribute to physical 
attractiveness in slim and athletic individuals, 
provided they are harmonious. Various convex 
forms, elegantly linked through transition zones 
and spaces, with myriad planes, curves, and con-
trasts unite to create the whole. 

 High-defi nition body sculpting is a form of 
free-standing sculpture or sculpture “in the 
round.” The completed masterpiece is meant to 
be viewed from all sides and is surrounded 
entirely by space. The beauty of the fi nal work 
is manifest through the interplay between light 
and shadow. The palette, therefore, of the lipo-
plasty surgeon is black and white. Forms that 
fall away from the light source appear darker 
than those rising toward it. By developing artis-
tic skills and an appreciation for the interaction 
between light and form, the surgeon can begin 
to defi ne the anatomy and traits that represent 

cues for physical attractiveness. Instead of tradi-
tional materials, such as wood, bronze, or mar-
ble, the lipoplasty surgeon’s sculpting substrate 
is fat [ 1 – 3 ].  

    Lipoplasty as Sculpting 

 Techniques in lipoplasty have evolved consid-
erably over the last century. In 1921, Dujarrier 
used a crude curetting technique to remove 
fat from the lower limb of a ballerina dancer. 
This led to gangrene that necessitated an 
amputation [ 4 ]. Schrudde, a German surgeon, 
described his method of “lipexheresis” using 
a special uterine curette through small inci-
sions [ 5 ]. Unsightly scars, bleeding, infection, 
and irregularities plagued early fat removal 
procedures and hindered progression in the 
fi eld. The curette method by Kesselring and 
Meyer was noted to be only benefi cial for the 
greater trochanteric regions, and attempts by 
Goodstein and Hoeffl in to use a cannula with 
a sharp trailing edge acting as a curette in the 
subdermal tissues resulted in lymphorrhea and 
skin necrosis [ 6 ]. In 1975, Giorgio and Arpad 
Fischer published their work using cannulae 
with rotating blades, or planatomes, to suction 
fatty deposits [ 7 ]. Ilouz and Fournier followed 
with their formidable work on the development 
of liposuction and were instrumental in popu-
larizing the technique among physicians of sev-
eral specialties throughout the world. Although 
offi ce-based surgery was performed over a 
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100 years ago, initially, liposuction was only 
 practiced under general anesthesia in a hospital 
setting [ 8 ]. It was not feasible to remove large 
volumes of fat using blunt or sharp instruments 
under standard infi ltrative local anesthesia, 
since the doses required for body contouring 
would have almost certainly resulted in lido-
caine toxicity. The practice of liposuction was 
revolutionized in 1987 when Jeffrey Klein pub-
lished his ingenious technique of anesthetizing 
large areas of subcutaneous fat using a mixture 
of diluted local anesthetic and epinephrine [ 9 ]. 

 The advent of the tumescent technique, refi ne-
ments in the procedure, improved instrumenta-
tion and the development of new technologies 
have lead to an increase of popularity of body 
conturing surgery [ 10 ]. In 2011, lipoplasty was 
the most common aesthetic surgical procedure in 
the USA with over 325,000 procedures com-
pleted [ 11 ]. Modern lipoplasty has evolved from 
a basic, debulking, fat removal to a form of artis-
tic body sculpting. Smaller multi-holed cannulae 
have replaced larger single-holed ones to provide 
smoother, more precise results. Power-assisted 
lipoplasty (PAL) instruments effi ciently and 
evenly remove fat through gyration, rotation, or 
nutation. Third-generation ultrasound-assisted 
lipoplasty (UAL) technology and instrumenta-
tion allow very gentle lipo-emulsifi cation even in 
superfi cial subcutaneous planes. While some 
improved defi nition may be possible with tradi-
tional suction-assisted methods, high-defi nition 
lipoplasty cannot be realized safely without these 
modern technological tools.  

    Removal vs. Revealing 

 In order to achieve a postoperative result that is 
aesthetically appealing, harmonious, and bal-
anced, we must approach the human form with 
the eye of a sculptor. Although fat removal is part 
of high-defi nition body sculpting, it is not the 
chief aim. Traditional liposuction in overweight 
patients focuses on  removal , whereas high- 
defi nition lipoplasty in patients of normal weight 
focuses on  revealing . In essence, the advanced 
lipoplasty surgeon is a sculptor revealing the ele-
gant underlying muscular and bony anatomy. The 

sculptor starts with the armature and adds clay to 
sculpt the human form; the surgeon starts with a 
form and modifi es it by removing excess, adding 
in defi cient areas, and creating controlled defor-
mities that represent clues to suggest the underly-
ing anatomy [ 3 ].  

    Chief Lines 

 As a sculptor, the surgeon considers the chief 
lines in the form. Anteriorly this runs from 
the suprasternal notch, through the midline of the 
sternum, and along the depressed linea alba. The 
posterior chief line runs along the midline of 
the back as a gulley between the erector spinae 
group. On profi le, the posterior chief line depends 
on posture, spinal anatomy, and gluteal soft tissue 
volume. The latter can be augmented during lipo-
plasty to enhance the beautiful “S” curve that 
continues from the lumbar lordotic curve above. 
Anteriorly, breast projection in females and upper 
pectoral fullness in males dominate the chief line. 
The actual appearance of the chief lines, lines of 
contrast, and surface defi nition are produced as a 
result of the interaction of light and shadow. 
Gradations of light and shadow determine our 
perception of surface form and, ultimately, our 
perception of beauty [ 1 – 3 ].  

    Light and Shadows 

 The patterns of light refl ection and absorption 
from surfaces determine what we see. In general, 
the skin is semi-matte, and light refl ects from 
skin in a uniform way referred to as form light 
[ 12 ]. Convex forms are perceived as smooth, 
three-dimensional structures because they display 
gradations of light and shadow. The aspect of the 
form that directly faces the light source appears 
lighter; the part that rolls away from the light 
appears darker or shaded. From the light part of 
the form to the darker part, there is a tonal pro-
gression. By using tonal progression, an appear-
ance of fullness or depth is created where shadow 
becomes more pronounced moving away from 
the light. If this artistic concept is ignored, iso-
lated shadows with sharp borders may  produce 
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an unnatural appearance. In abdominal lipo-
plasty, for example, this can lead to an undesir-
able wood-like appearance. In art, this is referred 
to as over-modeling. Allowing contours to project 
convexly ensures relatively more light refl ection. 
Depressions between or adjacent to convex forms 
are created to hide these spaces from light so that 
they bathe in shadow and appear darker. In addi-
tion, by removing fat selectively in these spaces, 
the convexities appear relatively augmented. 
In this way, contouring over the chest wall around 
the female breast enhances the appearance and 
perceived size of the breasts. Similarly, creat-
ing darker shadows around the bellies of rectus 
abdominis makes the muscle segments appear 
to project. Even small or subtle shadows play an 
important role in the improvement of defi nition 
and creation of a natural appearance: the shadows 
over the posterior superior iliac spines that form 
the sacral triangle (Fig.  3.1 ), the shadow below 

the tip of the tenth rib, and the shadow between 
the linea semilunaris and the inferior border of the 
pectoralis major (Fig.  3.2 ).

       Contours and Form 

 It is important to have an appreciation for appro-
priate form to plan and perform successful body 
sculpting. In this regard, considerations in human 
form include volume, contrast, continuity and 
discreteness, and organization [ 9 ]. The body con-
sists of major and lesser forms, and each should 
have appropriate volume or fullness. In men, full-
ness is desirable in the upper pectoral region, del-
toids, and biceps. High-defi nition lipoplasty may 
utilize autologous fat grafting to augment the 
pectorals and deltoids. In women, the buttocks 
and breasts frequently require augmentation to 
improve fullness and curvaceousness [ 13 ]. Lesser 
forms are smaller, but not less important, forms 
that often rest on major forms and contribute to 
the appearance of athleticism. These so-called 
packed forms include the convexities of the rec-
tus abdominis between tendinous intersections 
and slips of the serratus anterior over the lateral 
aspect of the torso. These forms are enhanced by 
sculpting shadows around them rather than by 
directly augmenting them with fat [ 2 ,  3 ]. 

  Fig. 3.1    Light and shadow revealing defi nition over the 
female back. The posterior chief line lies as a shadow 
between the paravertebral muscles. Two shadows are 
present over posterior superior iliac spines, creating the 
sacral triangle with the intergluteal cleft       

  Fig. 3.2    Shadows in the male abdomen that create defi ni-
tion. The shadows below the nipple, below the tip of the 
tenth rib, and below the fl ank portion of external oblique 
are created during high-defi nition lipoplasty       
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 The undulating major and lesser forms that 
comprise the human body are continuous with 
one another to the extent that there is harmony, 
but they do not blend so seamlessly that there is 
uniform smoothness. Each discrete form is sepa-
rated subtly from surrounding ones by small tran-
sition zones, little ramps that lead from one form 
to the next. Small cannulae are used to shape 
these transition zones, which usually receive less 
light than the forms they defi ne. The slightly 
shaded transition zones improve muscular defi ni-
tion. Contrast is a notable feature in the aesthetics 
of form. The large form of the pectoralis major 
contrasts with the serratus anterior inferiorly. The 
converging muscle fi bers of the pectoralis major 
and deltoid contrast with the vertically oriented 
fi bers of the rectus abdominis. Contrasts catch 
our eye and interrupt the homogeneity that might 
otherwise relegate the human form to an uninter-
esting mass of uniformity and sameness. 

 The contrasting forms, shadows, and spaces 
that comprise the human form are arranged in 
an organized way. There is an attractive irregu-
larity about the surface anatomical features, 
but they are regularly irregular. For example, 
horizontal tendinous intersections in the rectus 
abdominis occur in pairs, but left and right pairs 
are not always at the same level (Fig.  3.3 ). Other 
examples of irregularity include tendon insertion 
morphology and asymmetry within the umbili-
cus. These features must be preserved in order to 

 produce a natural result. In addition to irregular-
ity, preservation of three dimensionality is impor-
tant in the sculpting process. This is achieved by 
the superposition of planes. The planes between 
the upper rectus abdominis, pectoralis major, 
and deltoid are created or amplifi ed during body 
sculpting by removing fat in the lower planes and 
preserving or adding fat to the higher planes.

        Positive and Negative Spaces 

 The concept of manipulating light and shadow to 
create forms and defi ne features is described 
above. We can add a shadow by removing more 
subcutaneous fat in a localized area and add light 
by creating a convexity. Positive spaces receive 
more light and negative spaces receive less and 
are therefore darker. There are a number of 
important positive and negative spaces in men 
and women that are key to successful high- 
defi nition body sculpting. In men, the spaces 
frame the pectoralis major and rectus abdominis 
anteriorly and defi ne the lower back muscles pos-
teriorly (Fig.  3.4 ). Similarly, in women the nega-
tive spaces enhance the appearance of the breasts 
and rectus abdominis, but horizontal tendinous 
intersections are untouched to avoid masculiniz-
ing the female abdomen (Fig.  3.5 ). The tech-
niques required to create negative spaces are 
discussed in subsequent chapters. Negative 
spaces are carefully marked preoperatively and 
require more thorough and superfi cial liposuc-
tion. The techniques used to achieve shade, tonal 
progression, and the superpositions of planes are 
a signifi cant departure from traditional methods 
of liposuction.

        Advanced Lipoplasty Techniques 

 The specifi c techniques required to defi ne each 
anatomical area are described in subsequent 
chapters. The principles are outlined here. 

 Intraoperatively, there are three main steps in 
high-defi nition body sculpting: infi ltration, emul-
sifi cation, and aspiration. Autologous fat grafting 
follows to complete the contouring procedure.  

  Fig. 3.3    The regularly irregular human form. Note that the 
tendinous intersections are at different levels on each side       
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    Infi ltration 

 The infi ltration of tumescent fl uid into the subcu-
taneous fat compartments is the fi rst step in body 
sculpting. The tumescent technique is described 
in Chap.   5    . Typically, a large volume of saline, 
admixed with epinephrine, sodium bicarbonate, 
and varying quantities of lidocaine, is infi ltrated 
into the subcutaneous treatment planes until the 
tissues are fi rm. Tumescent anesthesia may obvi-
ate the need for sedation or general anesthesia. 
When general anesthesia is used, the tumescent 
infi ltrate is usually prepared with a much smaller 
quantity of local anesthetic. This initial step pro-
duces a relatively bloodless fi eld due to the pro-
found vasoconstrictive properties of epinephrine. 
The fl uid environment is essential for the safety 
and effi cacy of ultrasound-assisted lipoplasty. 
For high-defi nition lipoplasty, fl uid must be infi l-
trated very superfi cially in the subdermal layer as 

well as deeper layers to protect the tissues during 
the delivery of ultrasound. A peau d’orange or 
dimpled appearance in the skin is normal when 
the fl uid is infi ltrated very close to the dermis.  

    Emulsifi cation 

 The second step in high-defi nition body sculpting 
is the delivery of ultrasound to the entire treat-
ment area to emulsify fat. Third-generation 
ultrasound- assisted lipoplasty (UAL) using the 
VASER® system (Valeant Pharmaceuticals North 
America LLC, Bridgewater NJ) is employed to 
optimize safety and effi cacy. The VASER® sys-
tem is described in more detail in Chap.   6    . 
Thorough emulsifi cation in the superfi cial subder-
mal plane is performed fi rst to re-drape the skin 
and enhance the skin tightening effect. This is fol-
lowed by a deeper emulsifi cation to reduce vol-
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ume. Slow, gentle but deliberate strokes are used 
to pass the titanium probes through the fatty tissue 
until little or no resistance is felt. The probes 
should not be passed forcefully or held tightly; an 
appropriately chosen probe at the correct setting 
glides effortlessly through the pearls and lobules 
of fat without harming blood vessels or nerves. 

    Aspiration 

 The fi rst step in aspiration is to remove the emul-
sifi ed fat in the deeper planes using either 4.6, 3.7, 
or 3.0 mm cannulae. Power-assisted technologies 
can be used to accelerate this phase. The author 
uses the PowerX (Valeant Pharmaceuticals North 
America LLC, Bridgewater, NJ) device for deb-

ulking. The extent and areas of debulking are dic-
tated by the preoperative markings. Where 
convexities are desired, less fat is removed; where 
negative spaces are desired, fat is removed more 
 thoroughly. After debulking, the 3.0 mm cannula 
is used to treat the superfi cial plane. In order to 
defi ne muscle groups and create shadows, it is 
necessary to create controlled deformities. These 
are deliberate irregularities, created by removing 
almost all of the fat in the subdermal layer.   

    Controlled Deformities 

 The creation of controlled deformities occurs in 
the last phase of high-defi nition body sculpting 
and is the most challenging and least forgiving 

6

1
2

3

4
5

7

8

910 10

11

12

Adhesion zone
(trochanteric depression)

Transition zones

Negative spaces

1. Midline

2. Submammary triangle

3. Subcostal triangle
4. Semilunaris triangle

5. Sub-oblique triangle

7. Sacral triangle

8. Internal gluteal angle
9. Inner thigh triangle

10. Outer thigh zone

11. Transition zone:
       lateral inferior buttock

12. Transition zone:
       lateral superior buttock

6. Pubical triangle

  Fig. 3.5    Negative spaces and shadow in the female torso       

 

3 The Concept of Human Sculpting: Light, Shadow, and Form

alhoyos@gmail.com



47

step in the procedure. These negative spaces and 
controlled deformities are formed using com-
pression and pinching techniques. During com-
pression, the tissue is pressed down over the tip 
of the cannula with the guiding hand (Fig.  3.6 ). 
A concavity is gradually formed by repeated 
 passage of the fi ne cannula through the 
 compressed tissue. Pinching facilitates the 
removal of subdermal fat by grasping the skin 
and squeezing it around the cannula tip (Fig.  3.7 ). 
This technique is particularly useful for creating 
shadows along the linea semilunaris. As the 
sculpting procedure progresses, the shadows 
begin to show and the three-dimensional forms 
are created. The deepest groove contains the 
darkest shadow and represents the area that 
received the most thorough liposuction. These 
grooves are blended with surrounding forms by 
removing progressively less fat as the negative 
space rolls toward a positive space. This tonal 
progression is achieved by reducing the com-

pression over the cannula and by reducing the 
number of strokes in each subcutaneous track. 
The endpoint for high-defi nition body sculpting 
is the visual result. The surgeon should be able to 
appreciate the defi nition at the end of the proce-
dure (Fig.  3.8 ).

         Fat Grafting 

 Once the required degree of defi nition has been 
achieved, harvested fat is used to augment con-
vex forms, particularly the buttocks, breasts, 
deltoids, male chest, and calves. Large 60 and 
20 ml syringes and 3–4 mm Toomey cannulae 
are used using a retrograde linear threading 
technique. The subcutaneous and intramuscular 
planes receive the fat in multiple fi ne strokes to 
ensure small parcels are left rather than large 
boluses. These techniques are described in 
Chap.   7    .     

  Fig. 3.6    Compression. Controlled localized pressure is 
exerted over the aspiration cannula to sculpt negative 
spaces and controlled irregularities. Note: compression is 
never used over ultrasonic probes       

  Fig. 3.7    Pinching. Subcutaneous fat is grasped and com-
pressed around the cannula. This technique is particularly 
useful to enhance the shadow over linea semilunaris       
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                     Introduction 

 More than any other form of body contouring sur-
gery, high-defi nition lipoplasty requires a special 
collaboration between the surgeon and the patient. 
The unique nature of the advanced lipoplasty 
techniques, including the extent of contouring, 
superfi cial fat removal, and creation of sculpted 
irregularities, requires that the patient understands 
every aspect of the procedure so that informed 
decisions can be made. From the initial consulta-
tion, the patient-doctor relationship develops and 
is central to success in high- defi nition body 
sculpting. The patient learns what the procedure 
entails, suitability, preoperative and postoperative 
care, and all of the potential side effects and com-
plications associated with the procedure. One of 
the keys to success is for the surgeon to determine 
expectations and then set realistic ones based on 
the patient’s physical condition. Since body dys-
morphic disorder occurs in 7–15 % of patients 
seeking cosmetic surgery, some patients will not 
be satisfi ed regardless of how successful the sur-
geon believes the procedure to be [ 1 ]. These 
patients must be identifi ed and excluded from 
treatment. On the other hand, patients who may 
previously have been refused traditional liposuc-
tion based on a paucity of fatty tissue may benefi t 
greatly from high-defi nition ultrasound-assisted 
lipoplasty. These patients typically desire an ath-
letic, toned, or muscular appearance and already 
exercise regularly and are extremely motivated. 

Patient wishes are determined during an initial 
consultation.  

    Consultation 

 Patients present to a practice offering high- 
defi nition lipoplasty (VASER hi-def™ or VASER 
4D Sculpt™) often following media coverage of 
the procedure or having reviewed the procedure 
on the Internet or on a website. Invariably, they 
will already have formed some expectations as to 
what they might look like following the proce-
dure: athletic arms, sexy curves, and six-pack 
abs. The patient’s enthusiasm and excitement 
must be tempered somewhat with a detailed med-
ical discussion of the procedure and steps 
involved in high-defi nition lipoplasty. To this 
end, it is crucially important that the person con-
ducting the initial consultation is the surgeon 
who proposes to perform the procedure, not a 
patient adviser, nurse, or other staff member. The 
consultation should be conducted in a comfort-
able environment and should not be rushed. 
A cursory discussion lasting less than 15 min is 
insuffi cient and is not in the best interests of both 
the patient and the surgeon. With a relaxed, prag-
matic, and honest discussion, the patient and the 
surgeon develop a positive rapport. A patient who 
does not trust the surgeon fully may be dissatis-
fi ed with the outcome regardless of the surgical 
result. 

  4      Preoperative Assessment 
and Preparation for High-
Defi nition Body Sculpting 
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 Rather than leading the patient by asking, 
for example, “what is the problem?”, allow the 
patient tell their own story. Opening the consul-
tation with “what are you interested in?” is usu-
ally suffi cient and does not imply that there is 
 any  problem. An obese patient who requests to 
remove “all fat” is clearly unrealistic and should 
raise a red fl ag. Patients of normal body weight 
who wish to reduce bulges and defi ne features 
in exercise and diet-resistant areas are realistic. 
Common requests in female patients include 
toned arms, fl at abdomen, reduced bulges in 
inner thighs, improved curves, and an overall 
athletic appearance. In men, “six-pack” abdom-
inal wall defi nition, sculpted pectorals, muscu-
lar arms, and removal of superfl uous fat in the 
fl anks are the requests most commonly received 
during a consultation for high-defi nition lipo-
plasty. All of these requests can be addressed 
during VASER-assisted high-defi nition lipo-
plasty, either as one extensive procedure or in 
staged procedures either under general anesthe-
sia or tumescent local anesthesia, with or with-
out sedation. 

 The procedure must be explained to the patient 
in detail in terms that are easy to understand, 
avoiding unnecessary medical jargon. This dis-
cussion includes a step-by-step description of the 
procedure itself, the technology used, and the 
expected benefi ts. The postoperative course 
should be described, and the importance of inten-
sive postoperative care specifi c to high-defi nition 
lipoplasty should be impressed upon the patient. 
This includes the patient’s role in strict continu-
ous application of compression garments, nutri-
tional support, and attendance at massage and 
external ultrasound or radiofrequency appoint-
ments in the early postoperative course. It is use-
ful to explain the purpose of each facet of 
postoperative care and remind the patient that 
suboptimal results, or even complications, may 
arise if the patient does not adhere to postopera-
tive instructions. The expected benefi ts are dis-
cussed with the patient, and the timeline for 
visible improvement is given. Although results in 
terms of improved defi nition are visible immedi-
ately following the procedure, the patient should 

expect near-complete results as soon as 1 month 
postoperatively, provided that postoperative care 
is optimized. 

 The fees associated with the procedure should 
be discussed with the patient, as well as any addi-
tional fees for touch-up procedures should they 
be required. Before and after photos of the sur-
geon’s own work can be reviewed with the 
patient, but it is important to emphasize that 
every patient is different, and various factors 
affect results, including age, body type, skin con-
dition, muscular anatomy and mass, comorbid 
conditions, and postoperative care. 

 During the initial consultation, it is important 
to enquire about the patient’s history of weight 
loss or weight gain, exercise regime, and dietary 
habits. If patients have a history of signifi cant 
weight fl uctuations, they are likely to have 
reduced skin elasticity. This may affect postop-
erative skin retraction. Patients who do not exer-
cise or exercise infrequently may have poor 
posture, abdominal protrusion secondary to 
reduced muscle tone, and fatty areas that may 
respond to exercise before surgery. It is important 
to stress to the patient that high-defi nition lipo-
plasty cannot be performed in isolation. It is an 
adjunct to a program of healthy eating and 
exercise.  

    History 

 A detailed past medical history should be 
obtained, including previous cosmetic surgery. 
Enquire whether the patient was satisfi ed with 
previous cosmetic procedures or not. Prior sur-
gical procedures on the abdomen, including 
laparoscopic procedures, have implications for 
preoperative planning, particularly where surgi-
cal scars are adherent to the anterior abdominal 
wall or incisional hernias are suspected. Previous 
liposuction on the proposed treatment areas 
should be documented and may require spe-
cifi c ultrasonic probes in order to emulsify fat in 
fi brous areas. Cardiac and pulmonary conditions 
that may preclude extensive high-defi nition body 
contouring should be identifi ed in the  medical 
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history and review of systems. These include 
arrhythmias, cardiac failure,  pulmonary edema, 
and chronic obstructive pulmonary disease. 

 It is helpful to classify the patient according to 
the American Society of Anesthesiologists patient-
physical-status classifi cation (Table  4.1 ). However, 
this is only a gross predictor of outcome and not a 
predictor of anesthetic risk [ 2 ]. A history of sys-
temic or endocrine disorders, including hyperten-
sion, diabetes, and thyroid dysfunction, requires 
appropriate investigation and control prior to sur-
gery. Ascertain whether the patient has any per-
sonal or family history of thrombosis, embolism, or 
coagulopathy. A complete list of medications, 
including herbal and nutritional supplements, 
should be listed. Medications that are metabolized 
by the liver’s cytochrome P4503A4 enzymes inter-
act with lidocaine and may increase the potential 
for toxicity in patients undergoing lipoplasty under 
tumescent local anesthesia (Table  4.2 ). Several 
supplements, herbs, foods, and spices increase 
bleeding risk or increase anesthetic risk and should 
be avoided for at least 2 weeks before and for 1 
week after surgery (Table  4.3 ). Similarly, patients 
who take nonsteroidal anti- infl ammatories such as 
aspirin and ibuprofen are at increased risk of bleed-
ing unless they are discontinued for 10 days prior 
to surgery. During the history taking, all known 
allergies should be identifi ed, including allergy to 
local anesthetics. The history should include gen-
eral questions pertaining to cardiac, respiratory, 
endocrine, gastrointestinal, and neurological sys-
tems. A history of hypertrophic scarring, keloids, 
or postinfl ammatory hyperpigmentation may dic-
tate placement of incisions during surgery.

   Table 4.1    American Society of Anesthesiologists (ASA) 
physical status classifi cation system   

 Category  Preoperative health status 

 ASA I  Normal healthy patient, excluding  very 
young and very old 

 ASA II  Patients with mild systemic disease but 
no functional limitations 

 ASA III  Patients with severe systemic disease 
 ASA IV  Patients with severe systemic disease that 

is a constant threat to life 
 ASA V  Moribund patients expected to die within 

24 h 

    Table 4.2    Drugs that interact with lidocaine   

  Antibiotics    Benzodiazepines  
 Ciprofl oxacin  Alprazolam 
 Clarithromycin  Diazepam 
 Erythromycin  Flurazepam 
  Anticancer medications   Midazolam 
 Tamoxifen  Triazolam 
  Antidepressants    Beta-blockers  
 Amitriptyline  Propranolol 
 Clomipramine   Calcium channel blockers  
 Fluoxetine  Amiodarone 
 Fluvoxamine  Diltiazem 
 Nefazodone  Felodipine 
 Paroxetine  Nicardipine 
 Sertraline  Nifedipine 
  Antihistamines   Verapamil 
 Cimetidine   Cholesterol-lowering 

medications  
  Antifungals   Atorvastatin 
 Fluconazole  Lovastatin 
 Itraconazole  Simvastatin 
 Ketoconazole   Immunosuppressants  
 Miconazole  Cyclosporine 
  Antiseizure medications    Protease inhibitors  
 Carbamazepine  Indinavir 
 Phenytoin  Nevirapine 
 Valproic acid  Nelfi navir 

 Ritonavir 
 Saquinavir 

  Note: This list is not exhaustive  

    Table 4.3    Herbs and foods with antiplatelet or antico-
agulant effects   

 Alfalfa  Garlic 
 Anise  Ginger 
 Arnica  Ginko 
 Aspen  Ginseng 
 Black cohosh  Horse chestnut 
 Borage seed oil  Licorice 
 Bromelain  Onion 
 Capsicum  Papain 
 Celery  Saffl ower 
 Clove  Sweet clover 
 Dong Quai  Turmeric 
 Fenugreek  Vitamin E 
 Fish oils (omega-3 fatty acids)  Wild lettuce 

History

alhoyos@gmail.com



52

         Physical Examination 
and Assessment 

    General 

 First, the general appearance and body type of 
the patient are assessed. All somatotypes—ecto-
morphs, mesomorphs, and endomorphs—may 
be considered suitable candidates for high-defi -
nition body contouring depending on their sub-
cutaneous fat volume and distribution. The ideal 
candidate has stubborn areas of exercise and 
diet-resistant fat with a normal body weight. The 
body mass index is determined by dividing the 
weight of the patient in kilograms by the height 
in meters squared, BMI = weight (kg)/{height 
(m)} 2 . Patients who are obese (BMI > 30) are 
unlikely to be suitable for high-defi nition lipo-
plasty since the removal of fat to reveal muscu-
lar defi nition in part of the body would highlight 
lack of defi nition elsewhere and result in dis-
harmony. The author advises these patients to 
lose weight through healthy eating and exercise 
before high-defi nition body sculpting and refers 
to a nutritionist and a strength and fi tness con-
ditioning professional to help them achieve their 
goals. Patients who are overweight may benefi t 
from traditional VASER ®  lipoplasty as an initial 
step, combined with exercise and diet, and pres-
ent again at a later stage for a defi nitive high- 
defi nition contouring procedure. 

 With the patient standing, the posture and form 
are analyzed. Patients with good posture have a 
convex protrusion of the chest and concave lor-
dotic curve of the lower back. The skeletal frame-
work to a certain extent determines body shape. 
Although the bony skeleton cannot be altered 
through lipoplasty, body shape can be improved 
through selective fat resection and grafting. A 
subtle anterior protrusion of the left hemithorax 
compared to the contralateral side is common. 
Symmetry can be improved intraoperatively by 
removing more fat over the left hemithorax than 
the right. Attempts to create the hourglass female 
aesthetic ideal are made by thorough fat resec-
tion in the waist and fat grafting to the hips and 
gluteal area, combined with breast augmentation. 
In males, the inverted  triangular form of the torso 

is achieved by resecting fat at the lower waist 
and preserving fat over latissimus dorsi. This is 
combined with pectoral fat grafting and detailed 
sculpting over the rectus abdominis. 

 The general examination also includes a 
thorough examination of all systems, includ-
ing cardiovascular, respiratory, and neurological 
systems. Abnormal fi ndings should be inves-
tigated prior to surgery or general anesthesia. 
Examination results must be documented clearly 
in the medical notes.  

    Abdomen and Torso 

 The abdomen is inspected in the relaxed, stand-
ing position. Abdominal protrusion due to intra- 
abdominal fat, muscle wall weakness, and rectus 
diastasis will not improve with lipoplasty alone. 
To determine the degree of rectus diastasis, the 
patient is asked to elevate the shoulders and 
head from the supine position. With signifi cant 
rectus diastasis, this maneuver produces central 
tenting and protrusion of the linea alba between 
the bellies of rectus. Unless myofascial plica-
tion is performed during surgery, lipoplasty 
alone will not fl atten the abdomen completely. 
The skin is inspected for scars, striae, and obvi-
ous laxity. To assess the amount of fat amenable 
to resection, the pinch test is performed 
(Fig.  4.1 ). The fat and skin are gently grasped 
between the forefi nger and the thumb. To reveal 
underlying muscular anatomy, most of this fat is 

  Fig. 4.1    Pinch test. The subcutaneous fat is grasped 
between the thumb and the forefi nger to determine how 
much fat is amenable to resection       
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removed through deep and superfi cial ultra-
sound-assisted liposuction. In females, a protru-
sion of fat or apron of fat and skin overhanging 
a Pfannenstiel scar is common following caesar-
ian section. Thorough superfi cial ultrasound-
assisted lipoplasty may occasionally be 
suffi cient to cause skin retraction (Fig.  4.2 ). 
However, for high-defi nition contouring, com-
bined lipoplasty and mini or full abdomino-
plasty is often necessary. The abdomen is 
palpated for muscle mass and tone and carefully 
checked for inguinal, femoral, umbilical, and 
incisional hernias. Patients with small to moder-
ate amounts of subcutaneous fat and good 
underlying muscle tone, with no skin laxity, are 
the best candidates for high-defi nition body 
sculpting, even if no muscular defi nition is visi-
ble preoperatively.

    The waist circumference and hip circumfer-
ence are measured in females and the waist-hip 
ratio (WHR) calculated. A WHR of 0.7 is gener-
ally considered ideal [ 3 ,  4 ]. The contribution to 
body shape by the underlying bony framework is 
determined by palpating the costal margin and 
iliac crest. When aesthetic body contouring is 
limited by the underlying bony skeleton, a plan of 
fat redistribution, rather than resection alone, is 
often appropriate. The pinch test is performed 
circumferentially, over the abdomen, fl anks, and 
back, and fat distribution is documented. For har-
monious body sculpting, the abdomen and torso 
are treated together as one aesthetic unit, often 
including the upper arms. 

 The author routinely prints out patient photo-
graphs before the procedure and creates new con-
tours by drawing on the photos using marker 

a b

  Fig. 4.2    ( a ) Before VASER ® . ( b ) After VASER ®  lipoplasty of the lower abdomen without skin excision. Signifi cant 
skin retraction has been achieved       

 

Physical Examination and Assessment

alhoyos@gmail.com



54

pens (Fig.  4.3 ). This exercise helps the surgeon 
visualize the expected contours and decide how 
much fat should be taken. More importantly, it 
helps determine what should be left behind to 
achieve aesthetically pleasing contours.

       Chest 

 In male patients high-defi nition body sculpt-
ing frequently involves lipoplasty of the male 
breasts and pectoral region. The contour of the 
chest is inspected from the front and profi le view. 
The breasts may be abnormally enlarged due to 
excessive male breast tissue (gynecomastia), fat 
(pseudogynecomastia), or both fat and breast tis-
sue. The chest may become feminized, and there 
may be breast ptosis. The contribution of glan-
dular tissue to breast enlargement can  usually 

be  determined by palpation, although an ultra-
sound scan provides defi nitive information. Any 
abnormal masses on physical examination man-
date diagnostic imaging, including mammogra-
phy and ultrasonography. In order to provide an 
athletic, more muscular appearance in the male 
patient, the aim of sculpting in this area is to 
defi ne and amplify the appearance of the under-
lying pectoral muscles. This is usually achieved 
by removing subcutaneous tissue from the lower 
chest, defi ning the inferior and lateral borders of 
pectoralis major, and grafting fat in several planes 
to the upper chest. Skin tone is assessed to pre-
dict postoperative skin retraction. Unless ptosis is 
severe, skin retraction in the male chest following 
ultrasound-assisted lipoplasty is excellent. 

 In female patients, breast size, shape, posi-
tion, and symmetry are assessed in relation to 
overall body aesthetics. Breast augmentation, 

a b

  Fig. 4.3    ( a ) Preoperative photograph. ( b ) Markings made directly on printed photograph to plan procedure       
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or reduction, may be considered and discussed 
with the patient at the time of consultation. In 
patients who have large breast implants, con-
sideration must be given to access incision sites 
for contouring the abdomen. A breast examina-
tion should be performed before any procedure 
on the breast.  

    Arms 

 The arms are examined with the patient stand-
ing and relaxed to assess the general appear-
ance, shape, and skin quality. Contouring the 
arms involves lipoplasty of the posterior aspect 
of the upper arm, although circumferential arm 
contouring is also possible [ 5 – 7 ]. With the arm 
abducted to 90° and fl exed at the elbow, the fat 
on the posterior arm amenable to resection can 
easily be palpated. Asking the patient to extend 
the arm against resistance contracts triceps and 
helps distinguish the subcutaneous fat from the 
muscular compartment (Fig.  4.4 ). The presence 
or absence of defi nition of the deltoid, biceps, 
and triceps is noted and discussed with the 
patient. High-defi nition lipoplasty improves 
defi nition of the arms by revealing these mus-
cles and highlighting the transition zones 
between them. During the examination, the pro-
posed incision sites, usually at the elbow and 
axilla, are explained to the patient. An incision 
site at the posterior axillary fold provides access 
to treat the upper arm as well as the upper back 
and fl ank.

       Buttocks, Thighs, and Calves 

 Mendieta describes four main buttock frame 
shapes: A-shaped buttocks, V-shaped buttocks, 
square buttocks, and round buttocks [ 8 ] (Fig.  4.5 ). 
This useful classifi cation helps the planning pro-
cess for gluteal contouring. The A-shaped frame 
tends toward an hourglass shape and is aestheti-
cally more ideal than the others. While even the 
A-shape often requires liposuction at the waist, 
lower back, and point A, the other frames are best 
contoured with a careful combination of fat 
resection and fat grafting to achieve smooth con-
tours. According to Mendieta, “volume removal 
must always be balanced with volume enhance-
ment when performing body contouring surgery.” 
High-defi nition body sculpting is no exception.

   The size, shape, and volume of fat over the 
thighs and calves are assessed and documented. 

  Fig. 4.4    Assessing fat over the back of the arm. The 
patient is asked to extend the arm against resistance to 
contract triceps       
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  Fig. 4.5    The four main gluteal frames as described by Mendieta. The “A” frame is the closest to ideal. Each requires a 
different approach with varying degrees of fat resection and fat grafting       
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Improved shape and defi nition are achieved by 
removing excessive fat over the main muscles in 
the lower limbs, including the quadriceps and 
biceps femoris in the thighs and the gastrocne-
mius in the calves.   

    Patient Selection 

 The indications for standard liposuction proce-
dures and high-defi nition body sculpting differ. 
The latter goes beyond reduction of convex adi-
posities to represent a true sculpting around and 
between muscles, combined with autologous fat 
grafting. Considerations for patient selection 
include body mass index, skin condition, condi-
tion of the abdominal wall, previous surgery, 
underlying medical conditions, smoking habit, 
and patient expectations. The ideal patient is 
healthy and has good underlying muscle tone 
with exercise and diet-resistant areas of fat. 
Caution must be taken when treating smokers 
and patients with diabetes or uncontrolled sys-
temic disorders. Patients with signifi cant skin 
laxity or panniculus of the lower abdomen are 
unsuitable for lipoplasty alone and often require 
abdominoplasty. High-defi nition body sculpting 
is also contraindicated in patients with unrealistic 
expectations or poor compliance.  

    Preparation 

 Following the initial consultation, once the 
patient has decided to proceed with the proce-
dure, a separate visit is arranged prior to surgery. 
During this visit, the patient is afforded the 
opportunity to ask further questions or clarify 
concerns. The patient is measured for the postop-
erative compression vest and garment, and proper 
standardized photographs are taken, preferably 
with a single-lens refl ex (SLR) camera. The 
patient is weighed again to calculate safe lido-
caine dosages where the procedure is planned 
under tumescent local anesthesia. Blood is taken 
for routine preoperative investigations, including 
full blood count, renal and liver function, and 
coagulation studies. An electrocardiogram and 

thoracic X-rays may be obtained for patients if 
they are receiving general anesthesia. If there are 
scars tethered to the abdominal wall or suspected 
hernias, an ultrasound scan of the abdominal wall 
is essential. 

 The patient must understand the procedure, 
the risks versus benefi ts, and the perioperative 
care involved before making an informed deci-
sion as to whether to proceed or not. A consent 
form is required that details the procedure again 
and outlines potential complications (Table  4.4 ). 
The patient should be allowed to take this home 
and review it before it is signed. In addition, 
written preoperative and postoperative instruc-
tions are provided so that the patient is familiar 
with the perioperative requirements and com-
mitments (Table  4.5 ). If the patient smokes, they 
must stop smoking at least 2 weeks before the 
surgery and refrain from smoking for at least 2 
weeks postoperatively. Drugs that interact with 
lidocaine should be discontinued a week before 
surgery (Table  4.2 ). Medications with antiplate-
let effects, including aspirin and ibuprofen, 
should be discontinued at least 10 days prior to 
surgery. Estrogens, including the oral contra-
ceptive pill, are associated with an increased 
risk of thromboembolic disease and should be 
stopped 3 weeks prior to surgery and for 2 
weeks following the procedure. Several herbal 
medicines and supplements have antiplatelet 
effects, may prolong anesthesia effects, and 
cause serious fl uctuations in blood pressure and 
should be avoided for at least 2 weeks prior to 
surgery (Table  4.3 ).

    The postoperative schedule, including appoint-
ments for manual lymphatic drainage massage, 
removal of drains, and routine checkup visits, 
is provided to the patient so they can prepare 
accordingly. 

 When high-defi nition body sculpting is per-
formed under general anesthesia or intravenous 
sedation, an anesthesiologist assessment is con-
ducted prior to surgery. The health and readiness 
of the patient are assessed, including medical 
conditions, previous anesthetic problems, airway 
diffi culty, and likelihood of aspiration. The anes-
thetic plan is discussed with the patient, includ-
ing interventions to reduce preoperative anxiety 
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   Table 4.4    Consent for high-defi nition body sculpting             
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Table 4.4 (continued)
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Table 4.4 (continued)
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Table 4.4 (continued)
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   Table 4.5    Preoperative and postoperative instructions for high-defi nition lipoplasty patients             
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Table 4.5 (continued)
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Table 4.5 (continued)
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Table 4.5 (continued)

and postoperative nausea and vomiting. Although 
the general health of the vast majority of patients 
undergoing high-defi nition body sculpting is 
good, specifi c conditions such as hypertension 
and cardiac disease are assessed and must be 
controlled before surgery in patients undergoing 
any lipoplasty procedure.     
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 Introduction

With the increase in the number and type of plas-
tic surgical procedures that aim to improve the 
physical appearance and social acceptance, anes-
thesia can become the most feared factor by the 
patient, sometimes even more than the surgical 
procedure itself. It becomes necessary to educate 
the patient about the safety of the surgery and the 
anesthesia. Demystification of the anesthesia as a 
dangerous endeavor, diminishing the risk by an 
adequate preoperative evaluation, and perform-
ing the surgery according to the safety standards 
will keep high-definition lipoplasty as a safe, 
effective, and rewarding surgery.

We cannot forget certain issues that otherwise 
would disturb the desirable outcomes. These 
variables include lots of individual particulari-
ties, sometimes hard to figure out: from the socio-
economical level up to the particular environment 
for the postsurgical recovery.

It is always important to highlight and reas-
sure all the advantages and disadvantages of the 
procedure and clear all the doubts, myths, and 
misinformation about the anesthesia. The patient 
is the only one who can decide about how the 
procedure is going to be done. For the body- 
contouring anesthesia, we must emphasize to the 
patient on how the preanesthetic drugs work and 
what is the appropriate pre- and postsurgical care 
and let them know all the possible complications 
of the anesthesia.

The type of anesthesia used for high-definition 
body sculpting depends on several factors, 
including the patient condition and preference, 
extent of procedure, staff, and facility.

This chapter describes the principles and tech-
nique for tumescent local anesthesia, monitored 
anesthesia care (MAC), and general anesthesia.

 Preanesthesia

The first patient contact is done during the pre-
anesthetic appointment. This must be done in a 
pleasant environment, with enough time and dis-
position to explain and clear all doubts. It is 
important to notice that not all the planned proce-
dures can always be done; the possibility to per-
form the procedure depends in the findings of the 
past medical history and habits with the aim of 
looking for the best conditions of quality and 
security for the patient and the anesthesiologist.

It is always important to highlight the impor-
tance of the veracity of the information that the 
patient provides and letting them know that this 
information can be very useful to prevent compli-
cations and legal issues, and in the case of their 
appearance, a quick response can be provided.

 Medical Record

Start the preanesthetic consultation emphasizing 
in establishing a good doctor-patient relationship. 
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The questioning must be addressed to reveal the 
socioeconomic status of the patient with the aim 
of having a conversation that the patient can 
plenty understand and can retrieve accurate infor-
mation about past medical history. When asking 
about their labor performance, we can get clues 
about the functional class that for this type of pro-
cedures must be I/IV according to the NYHA.

Always ask about the past allergy history to 
the drugs used in previous anesthesia and to food, 
environment, and other substances used in sur-
gery (surgical tape, iodine solutions, latex, etc.) 
that in one or other way can alter the anesthesia 
process.

Take the vital signs to keep a record of the 
expected hemodynamic variables of the patient 
according to their past medical history and the 
medications he/she might be in. Include heart 
rate, blood pressure, oximetry at ambient, height, 
and weight. Calculate the body mass index, 
which must be lower than 30 to allow the proce-
dure and to avoid complications such as ventila-
tory failure, thrombosis, long bedridden periods, 
delay in recovery, and probable displeasure with 
the final outcomes.

The patient classification using the New York 
Heart Association (NYHA) scale gives an idea of 
the cardiovascular risks, functional state, and 
some information about the patient’s habits. It is 
important to ask about past history of cardiovas-
cular disease (hypertension, venous insufficiency, 
thromboembolic disease, myocardial ischemia or 
infarcts, arrhythmias), pulmonary disease (smok-
ing, asthma, recent upper viral infections, COPD), 
urinary diseases (recent infections and how it was 
managed, chronic kidney disease), and gastroin-
testinal diseases (gastritis, bowel movements, 
 irritable bowel syndrome). Remember also to 
note the received treatments, the efficacy of it, and 
the possible surgical and anesthetic issues of these 
treatments. All this information is valuable 
because the symptoms and management of any of 
these diseases can alter the recovery process even 
if the postsurgical pain is controlled and there are 
no surgical complications.

The past surgical history must include the 
number and type of procedures and surgical 
and anesthetic complications including den-
tal work. Past traumatic history includes treat-

ment, co mplications, sequels, and handicaps. 
Previous history of metabolic diseases like thy-
roid  dysfunction or diabetes, must include: cur-
rent management of the disease, last medical 
check-up, especific medical recommendations 
and  latest blood tests.

The patient behavior is also important. Always 
ask about the use of tobacco, alcohol, and recre-
ational drugs like cocaine, marihuana, LSD, her-
oin, amphetamines, etc.; check the time and 
frequency of use and signs of dependency. 
A period of at least 5 months of abstinence of 
tobacco, 15 days in the case of psychiatric medi-
cines, and 3 days if there is alcohol use is recom-
mended. We must always emphasize the 
importance of knowing these habits and warn the 
patient about the possible complications.

The physical examination must always include 
the vital signs record, blood pressure, heart rate, and 
oxygen saturation with the fraction of inspired oxy-
gen of 21 %; weight; and height. Calculate the body 
mass index (BMI), which  ideally must be below 30.

 

BMI
Weight kg

Height m
=

( )
( )2

 

Normal value: 18.1–24.9
Overweight: 25.0–29.9
Obesity: >30.0.

Using this index, and considering the surgical 
blood looses, we calculate a safe volume of fat 
extraction:

 FH HT
ivl

tbv= × e  

Where FH: final hematocrit
HT: hematocrit
ivl: intra-surgical blood volume loss
tbv: total estimated blood volume
e: Euler’s constant (2.71828)

This formula lets us estimate the blood losses 
on every stage of the surgery and not in a linear 
manner like what is usually done.

The lab works must include the following: 
complete blood count checking for platelet and 
white cells condition, hemoglobin, hematocrit, 
coagulation times (prothrombin time/PT, INR, 
and partial thromboplastin time/PTT), renal func-
tion (creatinine and blood urea nitrogen/BUN), 
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pregnancy test, HIV testing, and glycemia. When 
there is a known pathology like thyroid disease, 
the specific lab work must be addressed.

It is also important to take a 12-lead electro-
cardiogram (EKG) and chest X-rays even though 
most guidelines argue that these tests should not 
be taken on a healthy patient, but our the experi-
ence has shown that every day, we find many 
“healthy” patients with EKG abnormalities like 
arrhythmias, electric conduction alterations, and 
chest X-rays with signs of obstructive disease in 
young people.

Having this set of tests done, we can promptly 
plan a presurgical management if needed or defi-
nitely contraindicate the procedure.

After getting all the medical data collected 
and analyzed, we proceed to assign the anes-
thetic risk according to the American Society 
of Anesthesiologist (ASA) scale and the func-
tional class according to the New York Heart 
Association (NYHA). By general rule, surgery is 
only performed in patients with an ASA scale of 
II/VI or lower.

 Tumescent Anesthesia

Since the introduction of tumescent local anes-
thesia (TLA) in 1986, this method has been 
widely adopted for traditional liposuction and 
has an unprecedented safety record [1–4]. 
Intravenous sedation may be performed in com-
bination with TLA to reduce discomfort and anx-
iety for the patient. There is a fine line between 
moderate sedation, deep sedation, and general 
anesthesia, so it is imperative that the anesthesi-
ologist present has the equipment and monitoring 
available to convert to general anesthesia if 
required [5]. In cases of large volume, extensive 
high-definition body sculpting, general anesthe-
sia may be desirable.

During tumescent anesthesia, a mixture of 
physiologic saline, lidocaine, epinephrine, and 
sodium bicarbonate are infiltrated into fatty tis-
sue until a state of “tumescence” is reached. 
Tumescence is characterized by firm, swollen 
 tissue that is turgid and somewhat fixed (Fig. 5.1). 
There are several reasons for the high safety pro-
file of liposculpture performed under tumescent 

local anesthesia without IV sedation or general 
anesthesia:
 1. The dilution of lidocaine with saline to con-

centrations of 0.05–0.1 % and dispersion in 
fatty tissue alters the pharmacokinetics 
entirely. The maximum safe dose of lidocaine 
with epinephrine increases from 7 to 55 mg/kg 
[6].

 2. Epinephrine has a dual role. It causes vaso-
constriction in the subcutaneous fat, creating 
an almost bloodless field, and reduces blood 
loss to less than 1 % of liposuction aspirate. 
The vasoconstriction also slows systemic 
absorption of lidocaine so that serum levels of 
lidocaine rise slowly and peak only 4–14 h 
after infiltration [7].

 3. Tumescent local anesthesia allows liposculp-
ture to be performed in the awake patient, 
eliminating the risks inherent to intravenous 
sedation or general anesthesia.
Proper planning prior to the procedure is 

required for safe and effective tumescent anes-
thesia. Based on experience, an estimate is made 
of the volume of tumescent fluid required to 
achieve optimum tumescence. Large abdomens 
with soft fat and loose or slightly lax skin require 
more volume to reach tumescence compared to 
smaller abdomens or those with no striae or lax-
ity and good skin tone. The typical patient for 
high-definition sculpting has a smaller abdomen 
with good skin tone and requires more subcuta-
neous fluid to reach a state of tumescence. The 
concentration of lidocaine per liter of tumescent 
fluid is decided depending on the total volume 

Fig. 5.1 Tumescent anesthesia. Tumescent fluid is infiltrated 
until the tissues become firm and rigid. Note the blanching 
secondary to epinephrine-induced vasoconstriction
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required for adequate tumescence during the pro-
cedure and the weight of the patient.

For lipoplasty of the abdomen, the author 
adds 600–800 mg lidocaine to each liter of nor-
mal saline, thus achieving an approximate lido-
caine concentration in tumescent solution of 
0.06–0.08 %. For superficial work and fibrous 
areas, up to 1,000 mg lidocaine in one liter of 
normal saline may be required, achieving a 
0.1 % lidocaine solution. Each liter of normal 
saline contains lidocaine, epinephrine 1 mg, and 
12.5 ml 8.4%w/v sodium bicarbonate (Fig. 5.2). 
The author uses no more than 45 mg/kg  lidocaine. 

Using this limit, a 70 kg male patient receives up 
to 3,150 mg lidocaine. As such, if sculpting of 
the abdomen, flanks, thighs, and arms is required, 
the procedure is staged, since the volume 
required to anesthetize these areas with tumes-
cent fluid would become prohibitively great. 
Alternatively, a more extensive  procedure is per-
formed either using intravenous sedation and a 
reduced concentration of lidocaine or under gen-
eral anesthesia.

Tumescent anesthesia for liposculpture on the 
awake patient must be sufficient and properly 
administered in order to eliminate pain and 

Fig. 5.2 Tumescent fluid ready for infiltration. The added components should be clearly marked on the container to 
avoid confusion
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 discomfort, provide adequate vasoconstriction, 
and stabilize tissues for fat removal. A homoge-
nous fluid-filled fat compartment is also essential 
for ultrasound-assisted lipoplasty to transmit 
sound energy and reduce complications such as 
burns and seromas. After the surgeon scrubs and 
dons full sterile surgical attire, skin preparation is 
performed using betadine or chlorhexidine wash 
and the patient is covered using disposable sterile 
drapes. Small volumes of 1 % lidocaine with 
1:200,000 epinephrine are injected intradermally 
at the incision sites. Small 2–4 mm stab incisions 
are made using a number 11 blade. Meanwhile 
the 1-l bags of tumescent fluid are warmed to 
37–40 °C in a warming bath to prevent hypother-
mia and reduce pain during infiltration [8]. The 
vasoconstriction properties of epinephrine in the 
solution are sufficient to overcome the theoretical 
inconvenience of vasodilatation using warmed 
fluid. The initial infiltration of the tumescent fluid 
using blunt cannula can be uncomfortable for the 
patient, particularly in sensitive or fibrous areas 
such as the epigastrium, around the umbilicus, or 
in the flanks. For the inexperienced liposuction 
surgeon, as well as the patient, this can be a source 
of considerable stress and may discourage the sur-
geon from infiltrating all fat layers completely 
and thoroughly. The use of sharp, large- bore 

 spinal needles to reduce pain during infiltration 
should be avoided due to the risk of bleeding or 
perforating intra-abdominal structures. These 
needles can also be painful themselves. Tumescent 
infiltration should be slow initially (150 ml/min) 
and in the deep layers and increased as tolerated 
to 200 ml/min and continue through the more 
superficial layers of fat until the tissues are swol-
len and firm. It is important to infiltrate right up to 
the dermis before high-definition lipoplasty since 
these areas will be treated with both ultrasound 
delivery and suction. The operating hand should 
move forward and backward slowly and deliber-
ately to fill between fat lobules at every level, 
while the other hand palpates the tissue from the 
surface, always aware of the location of the tip of 
the cannula. After withdrawing the cannula, 
a suture is placed to stem the flow of fluid from 
the incision site to prevent a reduction in pressure 
in the fat compartment.

A port is placed into the incision directly at this 
point to prepare for VASER-assisted lipoplasty. It 
is necessary to wait at least 20 min following the 
end of infiltration before continuing to allow com-
plete diffusion of the tumescent fluid to all com-
partments within the subcutaneous tissues, 
including the intralobular compartments around 
the adipocytes (Fig. 5.3). Since tumescence is a 

Fig. 5.3 (1) Infiltration of tumescent local anesthesia 
occurs deeply first and then superficially and subdermally. 
After 20 min, the fluid reaches the interlobular and intra-
lobular spaces. Ultrasound probes should only be used in 

wet tissues (2). Then begin the extraction in the deep lay-
ers (3). Note the skin retraction after the superficial 
extraction (4)
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temporary state, a top-up immediately prior to 
aspiration or emulsification of fat is frequently 
required to reestablish the firmness and turgidity 
required to stabilize the tissues [8].

The benefits of using tumescent local anesthe-
sia alone without intravenous sedation or general 
anesthesia include a quick recovery from the pro-
cedure, prolonged analgesia for up to 12 h, and 
the ability for the patient to be mobile and respon-
sive during the procedure. However, some 
patients may not tolerate thorough and superficial 
contouring with high-definition techniques. In 
these cases, monitored anesthesia care is indi-
cated. Similarly, if extensive overall body con-
touring is planned, MAC or general anesthesia 
should be considered.

 Monitored Anesthesia Care (MAC)

In recent years, exponential growth, complexity 
of cases and patients, and media attention to 
high-profile untoward events are accompanied 
with concerns for patient safety and development 
of safer anesthesia practices. Especially for cos-
metic procedures, an exponential growth has 
been seen in the last decade; office-based proce-
dures are now becoming one of the most frequent 
consultations.

It is well known that the basic technique of 
liposuction is the tumescent; however, when high-
definition lipoplasty procedures involve thorough 
superficial liposuction and contouring of exten-
sive body areas, it is important to consider the 
needs of additional intravenous sedation, hypno-
sis, analgesia, and anxiolysis. This can be deliv-
ered as monitored anesthesia care also known as 
MAC. The MAC technique is a specific anesthe-
sia service for diagnostic or therapeutic proce-
dures that include all aspects of anesthesia care: 
a pre-procedure visit, intra- procedure care, and 
postoperative anesthesia management [5].

By today, in the USA an increment from 3 to 
11 million (1997–2007) has been reached (about 
460 %), and also demands for MAC are arising as 
recovery time, adverse events, and surgery length 

are less or do not differ from general anesthesia 
and deep sedation [9–13].

The MAC technique stands in the middle 
between pure tumescent anesthesia and general 
anesthesia. The MAC allows infiltrating over 
multiples zones at higher rates with no patient 
discomfort, which helps to substantially reduce 
the surgical timing [13]. The technique provides 
the entire clinical anesthetic spectrum from relax-
ation to moderate anesthesia.

For the patient the amnesia, sedation and 
shorting of the surgical timing, means a more 
pleasant experience. The reported literature on 
the safety and complications of the MAC usage 
makes it the procedure of choice for many types 
of surgeries [13]; however, due to the extensive 
extraction work on the superficial layers, which 
are characteristic of the high-definition tech-
niques, the pain is a limiting factor. The final 
decision of its use relies on the patient’s particu-
larities, the type of procedure, and of course the 
anesthesiologist considerations.

 General Anesthesia

One of the goals to do the high-definition lipo-
plasty under general anesthesia is to do as much 
work as pertinent to the case to induce the maxi-
mum results. The results are more endurable 
when they are produced in a single procedure, 
because some factors can be taken out of the 
equation: the surgeon can concentrate in the work, 
not in the several distractions due to being pend-
ing of the tumescence, to a time limit, or to an 
infiltration limit.

The anesthesia for this purpose does not differ 
much to any general anesthesia [14]. However, 
we consider that our patients have a special right 
to choose a type of anesthesia that can provide a 
good awakening, good postoperative analgesia, 
and, above all, free or almost free of discomfort 
like nausea or hypothermia.

Thanks to the medical developments, espe-
cially in pharmacology, biochemistry, and physi-
ology, and an improved understanding in the 
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function and relation of the receptors with their 
ligands, now we have drugs available that allow 
achieving a better control on the autonomic func-
tions during anesthesia [15].

Anesthetics for aesthetic plastic surgery pro-
cedures have also been improved, bringing the 
patient a safer and pleasant experience, starting 
in the presurgical management up to the postop-
eratory discharge [14, 15].

 Premedication and Indications

Preoperative fasting must be of at least 8 h for 
solid food and 4 h for drinks. Explain all the sur-
gical risks and possible surgical/anesthetic com-
plications. Fill out the consent and make the 
patient and anesthesiologist sign it.

The patient prescription must include:
Gabapentin 15–20 mg/kg/day. This drug helps 

prevent the neuropathic postsurgical pain due to 
its action over the voltage dependent ionic cal-
cium channels type N. The plasmatic levels rise 
very fast, letting the drug act within the first 24 h 
of the prescription. It should be given for 5 days 
including the day of the surgery.

Dimenhydrinate 1.5 mg/k single dose on the 
night previous to the surgery. We take advantage 
of the high somnolence level produced by this 
drug without dependence risks, and at the same 
time, it works in the premedication against nau-
sea and vomit.

Always advise the patient to have a daily 
physical activity of at least 30 min (hiking, wak-
ing, swimming looking for pulmonary and heart 
conditioning) and a diet rich in fiber, proteins, 
and liquids to improve the bowel habits and raise 
the hemoglobin levels.

Due to the high altitude of the city where we have 
most of our patients (Bogota 2,650 m–8,612 ft), if 
the patient comes from the sea level, we recom-
mend to arrive at least a week before and take an 
iron supplement plus folic acid once a day before 
lunch.

It is possible to need blood derivates during 
the postoperatory care; however, most of the 

effort is focused in avoiding this. We use normo-
volemic hemodilution with crystalloids in 
patients whose surgical blood loss will end in a 
hematocrit lower than 30 %.

 Surgical Management

Take precautionary measures to keep a stable 
euthermic body temperature always avoiding 
hypothermia. We use a fluid heater and thermic 
blankets under the sterile surgical clothing. This 
is done to diminish the heat loss due to the use of 
the tumescent solution and at the same time 
improves the pain management and achieves a 
faster anesthetic recovery.

Antithrombotic therapy should include the use 
of anti-DVT stockings, intermittent pneumatic 
compression, and low molecular weight heparin 
at doses of 0.3–0.5 mg/kg/day for 3 days starting 
4 h after the procedure.

We use a general balanced anesthetic tech-
nique (sevoflurane with a CAM 1–1.5 %, remi-
fentanil 0.15 ug/kg, dexmedetomidine 0.15 ug/
kg/min). For induction, we use midazolam 0.05–
0.1 mg/kg, fentanyl 1 ug/kg/bolus, and cisatracu-
rium 0.05–0.1 mg/kg.

Antibiotic prophylaxis is needed if the proce-
dure lasts longer than 4 h. It is done using a first- 
generation cephalosporin at doses 30–50 mg/kg 
single dose.

Antiemetic management is done by using 
metoclopramide 0.1–0.3 mg/kg/day; the effect is 
improved by adding dexamethasone 8 mg 30 min 
after the intake of metoclopramide. If there is any 
contraindication for the use of metoclopramide, 
we use 4 mg of ondansetron.

For gastric protection, we use secretion 
 inhibitors such as ranitidine and omeprazole. 
Analgesia is arranged by using nonsteroidal 
anti- inflammatory drugs (NSAIDS) like ketoro-
lac 30 mg in bolus or diclofenac 1.5–3 mg/kg/
day previously to the procedure. During the 
procedure, we use 1 mg/kg of meperidine IV, 
both to prevent pain and the tremors after 
surgery.

General Anesthesia
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 Postsurgical Anesthetic Management

The patient is taken to the postanesthetic care 
unit. Add supplemental wet oxygen via nasal 
cannula, aiming to increase the inspired fraction 
up to 28 %; use basic monitoring of blood pres-
sure, pulse, and oxygen saturation; control the 
temperature using thermic sheets (hot air flow); 
control the pain using the analog visual scale; and 
when possible, use an elastomeric pump for 
ketorolac, tramadol, and ondansetron for 3 days 
controlled on a daily basis.

Continue the pharmacological and physical 
antithrombotic management but remember that 
early walking is the best therapy. It is done by an 
adequate pain control and hemodynamic stability 
of the patient.

The pulmonary atelectasis should be avoided 
and a prompt treatment must be started with 
respiratory therapy using bronchodilators, corti-
coids, and the incentive spirometer.

When the volume of fat extracted is larger 
than 5,000 ml, the patient must be left under 
medical surveillance overnight to check for the 
diuresis, take control of laboratory tests 12 h after 
the surgery looking for CBC changes, and evalu-
ate the postoperatory blood volume. If the vol-
ume extracted is less than 5,000 ml, the patient 
stays for observation only 2 h.

The outpatient management must emphasize 
on the importance of early mild activity like 
walking, plenty of water intake, and a protein- 
and fiber-rich diet. The outpatient medication 
must include antibiotic therapy for 7 days and 
analgesia with Cox2-type NSAIDs; continue 
the treatment with gabapentin and iron-folate 
supplement.

The outpatient care is enhanced if a home 
nurse is included; by doing this, the postopera-
tory management adherence is improved and the 
physician can have a closer control of the recov-
ery. The initial postsurgical evaluation must be 
done during the first 48 h after the procedure.

The postoperative anaesthetic management 
protocol described above has improved patient 
outcomes and reduced complications following 
high-definition body sculpting.
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                     History 

 The use of ultrasound in surgical procedures is 
not new. Kelman introduced phacoemulsifi ca-
tion for cataracts in 1967 after being inspired 
by his dentist’s ultrasound device for descaling 
[ 4 ]. Since then, ultrasound has been used exten-
sively in neurosurgery for selective destruction 
of tumors and in general surgery, particularly 
for cutting and coagulating during laparoscopic 
 surgery [ 5 ]. In the late 1980s and early 1990s, 
Scuderi and Zocchi pioneered the applica-
tion of ultrasound for selective emulsifi cation 
and removal of fat for body contouring [ 6 – 8 ]. 
The fi rst-generation ultrasound-assisted lipo-
plasty device was developed by SMEI Company 
in Italy. SMEI’s sculpture consisted of large 
4–6 mm solid probes that emulsifi ed fat at a fre-
quency of 20 kHz. In the mid-1990s, two second- 
generation ultrasound-assisted lipoplasty devices 
were introduced. Lysonix 2000 (Lysonix Inc., 
Carpenteria, CA) featured hollow ultrasonic can-
nulae of 4.0 and 5.1 mm diameter. Fat emulsi-
fi cation and aspiration occurred simultaneously 
through the golf-tee and bullet-design cannulae 
at a frequency of 22.5 kHz. During the same 
period, Mentor Corporation introduced their 
Mentor Contour Genesis device. This employed 
3.0 and 5.1 mm hollow cannula at a frequency 
of 27 kHz. Excessive ultrasound delivery to the 
tissues with these devices compounded with the 
elimination of protective wetting solution due 
to simultaneous aspiration during ultrasound 
delivery resulted in signifi cant  complications 

[ 9 – 11 ]. The popularity of ultrasound-assisted 
lipoplasty dwindled in the late 1990s. In 2001, 
Sound Surgical Technologies introduced a third- 
generation device that was designed to improve 
safety by reducing the power delivered to the 
tissues while maintaining effi cacy. The smaller- 
diameter solid probes (2.2–4.5 mm) and unique 
grooved tip design emulsify fat effi ciently at 
36 kHz while preserving surrounding tissues 
and structures. The tunable nature of the system 
allows almost all body areas to be treated safely 
and effectively [ 12 ]. VASER ®  is currently the 
gold standard for use in high-defi nition body 
contouring. Figure  6.1  shows the difference 
between the smaller-diameter VASER ®  probes 
and the previous- generation large-diameter hol-
low cannula.  

  6      VASER Technology for 
Ultrasound- Assisted Lipoplasty 

  Fig. 6.1    A comparison of the third-generation VASER 
solid probes and the Lysonix 2000 hollow ultrasonic 
cannula       
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 VASER ®  technology is fairly different from 
previous generations of ultrasound in the sense of 
better results and less complication rates. The key 
is in how it works: the resonance. Resonance is a 
physical effect seen in nature. It is not a labora-
tory reaction or an invention. The main descrip-
tion of what resonance is lies in music. Famous 
singers like Ella Fitzgerald were known for 
reaching a specifi c note breaking glass. How 
could a simple wave of sound do that? There is a 
specifi c frequency of natural vibration. The glass 
and other materials have a vibration frequency in 
which they start vibrating by themselves, increas-
ing the vibration in a logarithmical way until 
reaching a break point. 

 The concept of resonance in VASER ®  is based 
in two notions: One is that the frequency of the 
VASER ®  (36 mHz) is closest to the resonance of 
fat. While fat vibrates, it gets emulsifi ed with less 
power delivered. The second notion is the cell 
size: comparatively, the fat cells are ten times 
bigger than the other cells around (blood vessels, 
nerves, connective tissue), making fat more 
 sensitive to the ultrasonic energy than the other 
tissues.  

    Principles of UAL and VASER 

 Vibration amplifi cation of sound energy at 
 resonance (VASER ® ) is a third-generation of 
ultrasound- assisted liposuction (UAL) that uses 
ultrasonic energy as a means to eliminate fat. 
Ultrasound technology emulsifi es the fat for 
removal in such a delicate way that preserves as 
much of the tissue matrix as possible while emul-
sifying the desired amount of fatty tissue [ 3 ]. 

 Third-generation ultrasound-assisted lipo-
plasty (UAL) requires three main steps: infi ltra-
tion of tumescent fl uid, emulsifi cation of adipose 
tissue with solid probes, and aspiration of the fatty 
emulsion. The solid metal probes are made to 
vibrate at ultrasonic frequencies (above 20 kHz) 
in order to induce their effects on the subcutane-
ous fat. The basic physics of UAL, tissue interac-
tions, and advantages of third- generation UAL in 
high-defi nition body sculpting are described in 
this section [ 3 ]. 

 The UAL system comprises an electronic 
generator and an ultrasonic handpiece. Within 
the handpiece, electrical energy is converted to 
mechanical energy in the form of vibration 
through a piezoelectric transducer. This vibra-
tory motion is channeled through the handpiece 
to the attached titanium probe. As such, the 
metal probe is made to vibrate at ultrasonic fre-
quencies; this is 36 kHz with the VASER ®  sys-
tem. At this resonant frequency, probes of certain 
lengths vibrate longitudinally with the hand-
piece. The forward and back movement of the 
probe is maximal at the tip where energy is 
focused. Although the displacement of the tip of 
the probe is only in the order of microns, it is 
suffi ciently powerful to exhibit its effects on the 
surrounding tissues. By increasing the amplitude 
on the generator, the displacement becomes 
greater and the power increases. It is the interac-
tion of the tip of the probe with the surrounding 
tissues that determines the effi cacy of the sys-
tem. The unique grooved design of the VASER ®  
probes plays a signifi cant role in the coupling of 
power to the tissues. 

 The tissue interaction between titanium ultra-
sonic probes and wet adipose tissue that leads to 
disruption and emulsifi cation can be broadly 
divided into three mechanisms: cavitation, 
mechanical, and thermal [ 3 ,  13 ]. Although it is 
not certain which mechanism prevails, it is likely 
that cavitation and mechanical disruption of the 
adipose tissue are important, whereas thermal 
destruction of fat is undesirable and may lead to 
burns. Cavitation occurs when microscopic air 
bubbles in the tumescent fl uid surrounding fat 
expand due to the compressive and rarefactive 
forces caused by the vibrating ultrasonic probe 
(Fig.  6.2 ). The bubbles (not the adipocytes) get 
larger and larger until they fi nally implode, 
releasing energy that disrupts the adipocytes 
from their architectural support within the lob-
ules. The fat cells themselves do not burst or 
implode. It is important to remember that the 
cavitation process occurs close to the tip of the 
probe, in a halo region within a few millimeters 
of it. It does not occur in a spray gun fashion. As 
such, the probe must pass methodically in every 
proposed treatment area.
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   Mechanical disruption of fat occurs at the tip 
of the probe, where the vibrating metal surface 
comes in contact with the adipocytes. If the probe 
is not in constant to-and-fro motion within the 
tissues, the high-frequency vibration begins to 
heat the tissues. This thermal energy is not the 
desired mechanism of action of UAL and only 
serves to increase the incidence of burns and 
seromas. Cavitation and mechanical disruption 
of adipose tissue occurs due to the relative fragil-
ity of this tissue compared to other tissues such as 
vessels, muscle, and nerves. 

 The main advantages of the VASER ®  third- 
generation UAL system relate to its safety, 
smoothness, and ability to treat the superfi cial 
tissues. VASER ®  is safer than previous UAL 
technologies for a number of reasons. Firstly, 
solid probes are used so the protective tumescent 
fl uid is not withdrawn during ultrasound deliv-
ery to the tissues. Ultrasound energy should 
never be delivered to dry tissues. Secondly, the 
probes are smaller in diameter compared to its 
predecessors. Since the amount of energy deliv-
ered to tissues is approximately proportional to 

the square of the diameter of the probe, narrower 
probes deliver much less energy and are safer. 
The effi ciency of the narrower VASER ®  probes 
is not just preserved but increased due to the 
grooves at the tip of the probes. The grooves 
increase surface area and increase coupling with 
the surrounding tissues. Cavitation occurs in 
front of as well as to the sides of the grooved tip, 
increasing effi ciency and reducing the amount of 
total energy required to disrupt a given volume 
of adipose tissue. Thirdly, ultrasound energy 
delivered to the tissues is selective for lobules of 
fat bathed in tumescent solution, such that col-
lateral damage to the tissue matrix, lymphatics, 
nerves, and vessels is minimized. This translates 
to an easier recovery for the patient with less 
bruising, swelling, and pain. The ability to halve 
energy delivered to the tissues using the pulsed 
(VASER) mode is important during the very 
superfi cial work required for high-defi nition 
lipoplasty. Fourthly, the unique vented cannulae 
and small port holes featured with the VentX 
design facilitate refi ned contouring in delicate 
and superfi cial tissues and reduce avulsion and 

Compression

Compression

Compression

Rarefaction
Rarefaction

Rarefaction

  Fig. 6.2    The cavitation effect. The VASER ®  probes 
vibrate at ultrasonic frequencies creating compressive and 
rarefactive forces around the grooved tip. Cavitation 

microbubbles expand and then implode, releasing energy 
that disrupts the adipocyte architecture until an emulsion 
of fat and fl uid is formed       
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trauma to tissues. Finally, VASER ® - assisted 
lipoplasty has shown to reduce blood loss and 
improve skin retraction compared to suction-
assisted lipoplasty [ 14 ]. This has important 
implications in high-defi nition contouring where 
large surface areas are often treated in a single 
procedure and where excellent skin retraction is 
essential in order to reveal underlying muscular 
anatomy. 

 VASER ®  Lipo System is designed to optimize 
all phases of the body sculpting procedure. It is a 
unique technology that maximizes fat extraction 
without compromising comfort and safety of 
their patients. 

 As the technology is based on pulsed energy 
delivery and specialized probe designs, we need 
to know the different fatty tissues and some 
other technical aspects to actually understand 
why VASER ®  is by now the gold-standard in 
liposculpture.  

    VASER   ®  Technology 
and Instrumentation 

 The VASER ®  (Valeant Pharmaceuticals North 
America LLC, Bridgewater, NJ) third-generation 
ultrasound-assisted lipoplasty console consists of 
an integrated system including all the elements 
required for fl ow rate-controlled tumescent infi l-
tration, tissue- selective destruction of fat, nega-
tive pressure aspiration, and collection of 
emulsifi ed fat in  disposable canisters. Foot ped-
als control infi ltration and ultrasound delivery, 
and dials on the digital display component adjust 
fl ow rate and ultrasound power output (Fig.  6.3 ). 
The amplitude of energy can be adjusted at the 
console in increments of 10 %, from zero to 
100 %. The solid titanium probes are attached to 
the ultrasonic handpiece using an attachable 
wrench to ensure a snug fi t (Fig.  6.4 ). The probes 
are used to emulsify fat in an extra step before 
aspiration, thus preserving the fl uid medium 
required to protect tissues from excessive ultra-
sound energy.

    Probes are small in diameter (2.2, 2.9, 3.7, and 
4.5 mm) and contain grooves at the distal ends 
in such an arrangement that ultrasound energy is 

delivered both from the tip and from the sides of 
the probe in varying ratios depending on whether 
a one-, two-, or three-grooved probe is used 
(Fig.  6.5 ). The 2.2 mm probe is used for facial 
applications and the others for body applications 
depending on the volume of tissue treated. The 
result of the grooved probe design is improved 
effi ciency of emulsifi cation of fatty tissues using 
less energy than would be required with previ-
ous instruments. In general, a probe with fewer 
grooves is used for disrupting more fat in fi brous 
areas and a probe with more grooves is used 
for debulking softer fat. A specialized “arrow” 
probe is also available for treating gynecomastia 
(Fig.  6.5 ).

   Previous ultrasound systems delivered 
energy to the tissues continuously once 

  Fig. 6.3    The VASER ®  (Valeant Pharmaceuticals North 
America LLC, Bridgewater, NJ) console       
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 activated. With the VASER ®  system, the option 
to deliver energy continuously or in a pulsed 
mode is available. Pulsed, or VASER ® , mode 
delivers 10 bursts of energy per second, roughly 
halving the total energy delivered to the tissues 
while maintaining effi ciency. VASER ®  mode 
is utilized in delicate areas or during high-

defi nition work very close to the dermis. The 
VentX cannulae were designed for use with 
VASER ®  and have smaller port holes than stan-
dard liposuction cannulae of the same diameter 
(Fig.  6.6 ). This feature reduces  avulsion and 

a b

c d

  Fig. 6.4    ( a ) The solid titanium VASER ®  probe is screwed 
into the ultrasonic handpiece. ( b ) The handpiece fi ts 
snugly into the housing of the wrench. ( c ) The wrench is 

used to gently tighten the root of the probe. ( d ) An appro-
priately sized plastic casing covers the hub of the probe       

  Fig. 6.5    VASER ®  ultrasonic probes. From left to right: 
4.5 mm probe, 3.7 mm 3-groove probe, 3.7 mm 2-groove 
probe, 3.7 mm 1-groove probe, arrow probe, 2.9 mm probe         Fig. 6.6    VentX cannula tips. From left to right: 3.0, 3.7, 

and 4.6 mm cannulae. The total area of the ports is bal-
anced with the cross-sectional area of the cannula to 
improve effi ciency and reduce trauma       
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trauma to tissues during the aspiration of emul-
sifi ed fat. A small hole in the handpiece of the 
aspiration cannula ensures that there is  constant 
fl ow of aspirate through the tubing, even when 
the cannula is in the patient. The venting 
through the cannula reduces the vacuum and 
reduces trauma to the tissues. This has been 
termed the VentX effect. The various cannulae 
used for high-defi nition lipoplasty are designed 
to improve effi ciency, treat superfi cial tissues, 
minimize trauma, and access entire aesthetic 
units from hidden incisions. VentX cannu-
lae optimize effi ciency and ensure continuous 
even suction even when the cannula is in the 
tissues. These include 3.0, 3.7, and 4.6 mm 
 cannulae and are available in straight, angled, 
or curved designs (Fig.  6.7 ) [ 15 ]. Powered can-
nulae that are relatively atraumatic may also 
be used during the aspiration phase following 
VASER ®  emulsifi cation to accelerate the pro-
cess (Fig.  6.8 ). A 4 mm blunt tip basket can-

nula is utilized for releasing fi brous tissue and 
improving unwanted contour irregularities and 
cellulite (Fig.  6.9 ).

          VASER   ®  Technique 

 The tumescent technique is described in Chap.   5    . 
Once suffi cient time has elapsed for vasocon-
striction following tumescence, an appropriately 
sized and grooved VASER ®  probe is selected 
depending on the volume of fat present and 
whether the tissues are soft or fi brous (Table  6.1 ). 
For high- defi nition sculpting, the superfi cial 
 subdermal subcutaneous fat should be treated 
fi rst in VASER ®  mode. The author usually com-
mences here with a 3.7 mm two-grooved probe 
using amplitude of 80 %. Gentle but deliberate, 

  Fig. 6.7    Straight, long, and curved cannulae designed for 
body contouring. Long and curved cannulae are important 
when utilizing hidden (stealth) incisions in high-defi nition 
lipoplasty       

  Fig. 6.8    The PowerX power-assisted handpiece and 
cannula       

  Fig. 6.9    Basket cannula for releasing fi brous bands and 
treating cellulite       
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long to-and- fro strokes are made with the operat-
ing hand like the bow movements of a cellist. 
Movements should be graceful and continuous 
with no torquing which could conduct excessive 
heat through the skin port and result in a burn. 
Although the skin port protects the skin around 
the incision to some degree, wet towels folded 
twice should be placed adjacent to the port during 
ultrasound delivery to protect the skin from con-
tact with the probe. The probe should be parallel 
to the skin and guided by the nondominant hand. 
Some resistance is felt as the probe gently creates 
tunnels through the fat, but it should not stop the 
probe in its path or require grasping and pushing 
of the probe with the operating hand. If excessive 
resistance is encountered, energy is increased to 
90 %, or an alternative probe is selected. The 
author continues emulsifi cation until no resis-
tance is encountered in the treatment area so that 
the skin is undermined and allowed to redrape 
during the postoperative period. Ultrasound is 
only delivered inside the patient and in an area 
where there is suffi cient wetting solution. Since 
tumescence is a temporary state, some reinfi ltra-
tion of tumescent fl uid may be required in the 
superfi cial plane immediately prior to emulsifi ca-
tion. As well as emulsifying fat in the ipsilateral 
side, the probes are long enough to pass to the 
contralateral side and this criss-crossing maneu-
ver is important for smooth, even results. As well 
as emulsifying all marked areas to a point of min-
imal or no resistance, feathering should be done 
by emulsifying to a lesser degree in border areas 
to create smooth transitions between contours. 

After the superfi cial fat is treated, continuous 
mode is used to emulsify the deeper fat. A total of 
60–90 s of ultrasound delivery per 100 ml of 
tumescent fl uid infi ltrated is usually used, but the 
endpoint is predominantly determined by the feel 
of the tissues rather than timing. Once emulsifi -
cation is complete, skin ports are removed and a 
suitably sized suction cannula is inserted. In gen-
eral, smaller cannulae are less likely to create 
post-liposuction defects and irregularities. The 
author uses 3.7 and 3.0 mm VentX cannulae 
which have port sizes smaller than those on 3.0 
and 2.4 mm Mercedes cannulae, respectively. 
Aspiration of emulsifi ed fat is easy and requires 
little force. To increase effi ciency further, the 
PowerX system is employed. This generates up 
to 360° of alternating clockwise and anticlock-
wise rotation of the cannula at a rate of up to 420 
times per minute. Various aspiration orifi ce pat-
terns are used with the PowerX system, including 
standard, Mercedes, Spiral, and Mendieta. 
During aspiration, the operating hand moves for-
ward and backward radially like the spokes of a 
wheel while the other hand stabilizes the skin 
over the tip of the cannula. As suction continues, 
the pinch test is performed intermittently to 
assess symmetry and reduction in thickness of 
the fat layer. In traditional body contouring, the 
endpoint is reached when the desired amount of 
debulking and improvement in body contour has 
been achieved based on the pinch test and careful 
inspection from different vantage points in the 
operating room. In high-defi nition body sculpt-
ing, additional very superfi cial lipoplasty is 

   Table 6.1    Author’s preferred VASER ®  probe selection according to the volume of fat and density of tissues for high- 
defi nition lipoplasty   

 Density  Volume  Probe  Mode a   Energy (%) 

 Soft  Medium–large  3.7 mm (3 grooves)  Continuous  70–80 
 Soft  Small  2.9 mm (3 grooves) 

or 3.7 mm (2 grooves) 
 Continuous or pulsed  70–80 

 Slightly fi brous  Medium–large  3.7 mm (2 grooves)  Continuous  80–90 
 Slightly fi brous  Small  2.9 mm (3 grooves) 

or 3.7 mm (1 groove) 
 Continuous  80–90 

 Very fi brous  Medium–large  3.7 mm (2 grooves) 
or 3.7 mm (1 groove) 

 Continuous  80–90 

 Very fi brous  Small  2.9 mm (3 grooves)  Continuous  80–90 

   a All superfi cial ultrasound delivery within 10 mm of the dermis should be performed on pulsed mode  

VASER® Technique

alhoyos@gmail.com



80

 performed with small cannulae in order to create 
controlled irregularities and negative spaces. 
These techniques are described elsewhere in 
this book.

       Advantages 

 Since the advent of ultrasound-assisted liposuc-
tion, many different affi rmations have been down 
around its convenience or its avoidance. This is 
the time where evidence-based medicine could 
support different statements around VASER ®  and 
liposculpture. 

 Different studies have been published 
 supporting the use of ultrasound in cosmetic sur-
gery and VASER ®  is not the exception. In a mul-
ticenter single-blinded study was demonstrated 
the safety use of VASER ®  in a vast amount of 
procedures. No major complications were 
reported with its use and advantages were men-
tioned as surgery time was shorter than standard 
liposuction; this is associated with the easier way 
to extract the fatty tissue after ultrasound emulsi-
fi cation [ 16 ]. Moreover, surgeons around the 
world have experienced its particularly advanta-
geous for tight, fi brous areas such as the back and 
posterior fl anks, areas where increased blood loss 
would be expected with standard liposuction. 
Following this idea, they have also concluded 
that VASER ®  reduces the surgeon effort [ 16 ]. 

 In our experience we can infer that surgery 
length might be shortened and surgeon effi ciency 
improved due to the minor trauma over tissues 
and the easy way to perform liposuction as the fat 
emulsifi cation softens the aspirate technique. 
Also, we have noticed that smaller incisions had 
to be made to access the different zones for lipo. 

 Although, VASER ® -assisted lipoplasty typi-
cally takes longer than standard suction-assisted 
lipoplasty due to the extra step required for emul-
sifi cation of adipose tissue before aspiration, the 
technology has several advantages. Fine probes 
and tunable power allow delicate and superfi cial 
tissues to be treated without causing unwanted 
irregularities. The unique pulsed (VASER ® ) 

mode also halves the energy delivered to the 
tissues and represents an important feature for 
subdermal clearance of fat without causing com-
plications. In order to treat fi brous tissue such 
as the back or male breasts, the power output is 
increased, continuous ultrasound is selected, and 
a more aggressive probe, such as the one-grooved 
or arrow probe, is selected. The cavitation and 
mechanical forces that are produced with the 
VASER ®  probes vibrating at ultrasonic frequen-
cies disrupt relatively weak adipose tissue much 
more readily than more dense tissue such as ves-
sels, nerves, and fi brous septae. As a result, there 
is a selective emulsifi cation of fat with sparing of 
surrounding tissues. This translates to less bleed-
ing, less bruising, and an easier and more rapid 
recovery for the patient than suction-assisted 
lipoplasty. The majority of fat aspirated follow-
ing treatment with VASER ®  is viable. This is 
particularly important for high-defi nition body 
sculpting where large volumes of fat may be used 
to contour the buttocks, hips, or breasts.     
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                     Liquid Gold 

 In the 1999 movie  Fight Club,  Tyler Durden, 
played by Brad Pitt, makes a living stealing fat 
from plastic surgery clinics and turning it into 
bars of soap. Who could foresee that the waste 
we throw away after every liposuction procedure 
could be recycled for another use? 

 Recycling industrial and human effl uence has 
become an industry in itself. Fat is no exception. 
Some restaurants donate used animal and vegeta-
ble fat for use as biofuel for cars. Why not human 
fat? Although the prospect of using human adi-
pose tissue as an energy source in industry seems 
bizarre, its use as an autotransplant in aesthetic 
surgery for beautifi cation has been broadly 
accepted. To many surgeons, it has become liquid 
gold, allowing natural contouring of the body—
even large surface areas—without many of the 
risks associated with silicone implants. 

 In 1893 Gustav Adolf Neuber fi rst reported fat 
grafting as a surgical procedure at the 22nd meet-
ing of the “Deutschen Gesellschaft für Chirurgie” 
in Berlin. The proceedings of this meeting were 
published in German only, and this limited the 
dissemination of fat grafting as an innovative 
technique to the non-German speaking world. In 
the 1980s, almost a century later, the idea of fat 
grafting gained new interest, particularly when 
liposuction techniques were popularized. 

 In the early 1980s, the Argentinian plastic 
surgeon Abel Chajchir conducted pioneering fat 

grafting procedures in humans [ 1 ,  2 ]. He 
designed instruments to aspirate fat, systems to 
freeze the fat, and techniques for subsequent 
grafting. This idea of volume replacement using 
one’s own fat was explored by only a few pio-
neers at the time, and generally disregarded or 
ignored by the rest of the medical community. 
Another visionary surgeon, Sydney Coleman, 
developed his technique of lipostructure and 
transformed fat grafting from an unreliable pro-
cedure to one that is safe, effective, and gener-
ally regarded as the gold standard in autologous 
fat transfer [ 3 ,  4 ]. Tiny pearls of fat are grafted 
using special blunt cannulae. 

 Zuk et al. reported the presence of stem cells 
in human adult fat in 2002 [ 5 ]. Since stem cells 
can differentiate into almost any type of cell, the 
promise of tissue regeneration from adipose- 
derived stem cells has become the subject of 
international research efforts. The fat that was 
once discarded after liposuction may be employed 
to restore damaged, aged, or atrophied tissues. 
Conditions such as diabetes, degenerative dis-
eases, and even normal aging may be ameliorated 
by processing harvested lipoaspirate. 

 On the one hand, adipose tissue is regarded as 
undesirable and its excess is evident as the prob-
lem of obesity continues to grow worldwide. On 
the other hand, adipose tissue is acknowledged 
as essential for hormonal and metabolic pro-
cesses and thermoregulation and for contributing 
to the beautiful curves and contours of the human 
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form. International organizations, such as the 
International Federation for Adipose Therapeutics 
and Science, run dedicated educational and scien-
tifi c activities devoted to fat.  

    Fat Metabolism and Endocrinology 

 Fatty tissue is the largest energy reserve in the 
body. At birth, fat represents about 17 % of body-
weight; in adolescence, around 20 % in women; 
and 10 % in men with some phenotypic varia-
tions. In normal adults, fat approaches 15–20 % 
in men and 25–30 % in women. Two types of fat 
are described in the human body: white adipose 
tissue and brown adipose tissue. 

 The distribution of body fat varies between 
populations in different countries. However, fat 
excess in the upper body is often associated with 
certain disease states, especially metabolic disor-
ders. Fat distribution is determined by a complex 
interplay between central regulation in the hypo-
thalamus, receptors in the adipose tissue, and the 
various molecules that interact with these recep-
tors. Catecholamines, insulin, growth hormone, 
steroids, and diverse neuropeptides modulate 
activity at these receptors. Lipogenesis and lipol-
ysis are regulated by lipase lipoprotein and 
hormone- sensitive lipase, respectively. This sys-
tem is regulated mainly in the hypothalamus 
where an assemblage of regulatory centers gov-
erns homeostasis. The ventromedial nucleus of 
the hypothalamus serves as a satiety center and 
the lateral hypothalamic area serves as a feeding 
center. They coordinate the processes that govern 
eating behavior and the subjective perception of 
satiety. Further, the secretion of hormones from 
the thyroid gland, adrenal gland, and pancreatic 
islet cells is infl uenced by these areas in response 
to metabolic stress. 

 The hypothalamus regulates caloric intake, 
utilization, and storage in a manner that tends to 
maintain the body weight in adulthood. Although 
the biochemical mechanisms that control fat 
deposits are well recognized, the presumptive set 
point around which it attempts to stabilize body 
weight is poorly defi ned or maintained, as it 
changes readily with changes in physical activity, 

composition of the diet, emotional states, stress, 
pregnancy, and so on. Carbohydrate metabolism 
is functionally related to lipogenesis in the adi-
pose tissue. Both processes are regulated in the 
liver in order to obtain the energy from glucose 
the body needs in different metabolic situations. 

 Mechanisms involved in obesity-related 
pathologies include increased fatty acid input to 
the portal circulation, tumor necrosis factor and 
angiotensin II production, and steroidogenesis. 
Adipocyte insulin resistance may be implicated 
in the complex pathogenesis of obesity. 

 White fat cells (adipocytes) produce leptin, a 
key hormone in the regulation of body weight. 
Starvation corresponds to low leptin levels, while 
obesity corresponds to high levels of leptin. The 
hypothalamus specifi cally controls the feeding 
process depending on the signals received from 
the cells in the gastrointestinal tract and on the 
leptin levels. 

 Primarily, brown fat cells play a thermoregu-
latory role in mammals. However, thermogenic 
defects observed in some obesity models in ani-
mals do establish a link with the development of 
obesity. In humans, brown fat cells play an 
important role in heat production, at least in the 
perinatal period. However, the complete role of 
brown fat is not fully understood. The possibility 
to pharmacologically stimulate these fat cells 
makes them a potential target for therapeutic 
intervention in obesity. 

 Fatty tissue also plays an important role as an 
energy source during exercise. Fat, the major 
energy store in the body, is mobilized from adi-
pose tissue as free fatty acids to provide meta-
bolic fuel. At lower exercise intensities, fats may 
provide 50–60 % of the energy for muscle con-
traction, but this process cannot keep pace with 
the high demands for energy that occur during 
heavy exercise. Energy liberation from fat is 
slower than the liberation of glucose from glyco-
gen. Moderate activity, in fact, favors the con-
sumption of fat as muscle fuel. The depletion of 
body fat reserves is almost never a limiting factor 
in muscle activity. In the absence of other fuels, 
proteins can serve as an energy source for con-
traction, particularly as it occurs during heavy, 
prolonged, or intense exercise.  
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    Fat Anatomy: The Subcutaneous 
Tissue and Superfi cialis Fascia 

 The subcutaneous tissue is an organ that has 
received limited attention by anatomists. Is has 
been widely known as a three-layer system 
divided by a membranous tissue. This tissue layer 
has received many names such as superfi cial fas-
cia, Scarpa’s fascia ,  Colles’ fascia, and Camper’s 
fascia [ 6 – 9 ]. The varied nomenclature can be 
somewhat confusing. 

 Current classifi cation divides this structure 
into three layers: a superfi cial adipose tissue layer 
(SAT), an intermediate membranous layer (super-
fi cialis fascia), and a deep adipose tissue layer 
(DAT) (Fig.  7.1 ) [ 8 ,  9 ].

   The SAT layer is characterized by fi brous 
septa that defi ne polygonal lobes of fat tissue. 
The thickness of this layer is relatively constant 
throughout the body. It is this layer that correlates 
with the pinch test that is commonly used to 
gauge the depth of insertion of the cannula for 
suction lipectomy. 

 The intermediate membranous layer is a con-
tinuous fi brous membrane rich in elastic fi bers. 

 In the DAT layer the obliquely oriented fi brous 
septa defi ne large and fl at lobes of fat tissue. The 
boundary between this layer and the muscle con-
sists of a fi lmy membranous sheet called the 
innominate or Gallaudet’s fascia. This fascial 
layer is tightly adherent to and often undistin-
guishable from the underlying muscle fascia. 
This layer varies signifi cantly according to ana-
tomic region; it is usually thicker in the perium-
bilical region over the rectus abdominis muscle 
sheath and tapers laterally as it approached the 
external oblique muscle. 

 The thickness and proportion of these layers 
varies throughout the body depending on the ana-
tomic region (Fig.  7.2 ) and on the characteristics 
of the patient. These variations have been studied 
and clearly characterized for some areas:
•     The abdominal area has a prominent fascial 

plane, making it easier to distinguish between 
the two fatty layers. The SAT is thicker in the 
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  Fig. 7.1    Fat anatomy. Composed of two main layers: 
superfi cial and deep. A third intermediate layer is com-
posed of the superfi cial fascia       
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  Fig. 7.2    Relationship of fat layer thickness with anatomic area thoughout the body       
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upper abdomen and thinner in the lower abdo-
men. The DAT is always thicker in the peri-
umbilical region over the rectus sheath and 
tapers laterally as it approached the external 
oblique muscle.  

•   In the leg the SAT/DAT division is not clear. 
There is an attenuated fi brous membrane 
barely discernible beneath a single layer of 
subcutaneous fat and separating it from the 
underlying muscle fascia. The adipose tissue 
is similar to the superfi cial fatty layer of the 
trunk in gross appearance, density, and 
structure.  

•   In the gluteus and thighs the subcutaneous fas-
cia fuses with the gluteal crease and infraglu-
teal fold medially and with the iliac crest 
superiorly. Laterally and inferiorly the subcu-
taneous fascia continues uninterrupted into 
the thigh where it merges with the iliotibial 
tract. The SAT depth is quite constant through-
out the buttocks, while the DAT is more prom-
inent over the gluteal muscles and iliotibial 
tract having a maximal thickness of about 5 
cm below the iliac crest. It is thinner over the 
trochanter, and thinner again as it proceeds 
distally down the thigh. This layer appears 
dense and rather compact, with regularly 
spaced fat lobules bound by sturdy fi brous 
septa. It is often indistinguishable from the 
superfi cial layer.  

•   The paralumbar subcutaneous adipose tissue 
resembles that of the abdomen with respect to 
the presence and extent of the two fatty layers. 
The subcutaneous fascia is especially distinct. 
The SAT thickness is relatively constant through-
out this region and the DAT is always thicker.     

    Equipment 

 VASER ®  (Valeant Pharmaceuticals North 
America LLC, Bridgewater, NJ) ultrasound-
assisted liposuction system (Fig.  7.3 )

   Cannulae: different diameters, lengths, tips, 
and shapes are available (Fig  7.4 ).

   Fat collection and separation systems (Fig.  7.5 )
   Syringes (Fig.  7.6 )
   Centrifuge (Fig.  7.7 )

       Technique 

 Although there is a lack of consensus about the 
best technique for autologous fat grafting, the 
main concepts are well known and widely accepted 
[ 10 ,  11 ]. The technique must have the following: 
(1) a properly selected donor site, (2) a relatively 
atraumatic method for harvesting, (3) suitable 
post-extraction management of the graft and, and 

  Fig.7.3    VASER ®  Lipo System from Valeant Pharma-
ceuticals North America LLC       
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(4) an injection procedure that maximizes struc-
tural integrity, nutrition, and survival of the fat.  

    Donor Site 

 The selection of the donor site is either based on 
the surgeon’s preference, chosen because of ease 
or accessibility, or chosen by the patient. The 
most commonly used sites for large volume fat 

harvesting are the abdomen, thighs, fl anks, but-
tocks, and breast. Whether one site yields fat that 
is more viable when grafted over another is not 
known. However, recent work has shown that 
adipose-derived stem cells can improve the lon-
gevity and volume of the fat graft [ 12 ]. These 
cells are predominantly found in the lipoaspirate 
from the inner thigh and lower abdomen and 
therefore make these areas ideal sites for harvest-
ing (Fig.  7.8 ).

       Harvesting 

 Debate continues over the optimal harvesting 
technique for autologous fat grafting. The two 
main techniques employed are machine liposuc-
tion and syringe aspiration. In both, the histologi-
cal structure is preserved, but it seems that the 
cellular function of adipocytes is better preserved 
following syringe aspiration. What is clear is that 
controlling the vacuum pressure is essential. 
When the vacuum exceeds 700 mmHg, the tissue 
is damaged and the cell viability is signifi cantly 
compromised. The Coleman technique appears to 
achieve a superior level of cellular function 

  Fig. 7.4    VASER ®     probes and cannulae. VASER® probes 
have a different number of rings to effi ciently emulsify fat 
of varying degrees of fi brousness: 3-ring probe for soft fat, 
2-ring probe for moderate fat, 1-ring probe for hard fatty 
or fi brous tissue. The “SST” cannulae used with the 
VASER® system have smaller holes than other cannulae. 
The surface area of the holes allows improved effi ciency 
while minimizing trauma during aspiration       

a b

  Fig. 7.5    Fat collector systems: ( a ) closed ( b ) open system       
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compared to other techniques due to the careful 
management of the graft with small cannulae. This 
technique is mainly used for facial procedures. 

 The ideal cannula for harvesting was initially 
believed to be the one with the largest diameter. 
However, it is now known that the most impor-
tant consideration is to control the negative pres-
sure and keep it to a minimum. 

 The authors harvest fat using liposuction after 
fat emulsifi cation with the VASER® solid probes, 
carefully controlling the negative pressure to 
10 mmHg and aspirating with 3 mm cannulae.  

    Graft Processing 

 As with the previous steps in fat harvesting, there 
is no consensus in the best way to process fat 
before reinjection. The three main methods used 
are sedimentation by gravity, fi ltering, and 
centrifugation. 

 Centrifugation separates fat, lipids, and cells 
in different layers: the deepest layer contains the 
blood cells, the middle layer contains the fat, and 
the upper layer contains the oil. The deepest of 
the middle layer contains most of the viable 
 adipose cells and many angiogenic growth fac-
tors (Fig.  7.9 ). The speed of centrifugation is 

  Fig. 7.6    Syringes used for centrifugation and fat injec-
tion (Lipokit ®  system)       

  Fig. 7.7    Lipokit ®  Centrifuge (Medikan International Inc.)       

  Fig. 7.8    Ideal harvesting sites for stem cell-rich fat 
( arrows )       
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 important in order to yield the most viable cells. 
The best survival rate is achieved by centrifuging 
between 1,500 and 3,000 rpm for up to 5 min; if 
centrifugation is employed, we recommend 
3,000 rpm for 3 min or the use of 1,200 G of opti-
mal centrifugal force. The graft obtained by this 
means has also a higher density, which has a bet-
ter survival rate.

   When the harvested tissue is decanted, more 
viable adipocytes are found compared to centrif-
ugation but there are less stem cells and more 
contamination with blood cells. The centrifuga-
tion may damage more adipocytes but holds a 
higher amount of stem cells. 

 We use the decantation process for most cases, 
by removing the infranatant and adding antibiotic 
(Fig.  7.10 ). In small-volume fat grafting, we 
 prefer to use centrifugation to maximize the fat 

survival. This is used for fat grafting to deltoids, 
breasts, and calves.

       Injection Procedures 

 It is generally accepted that using a single-bolus 
injection with large volumes of fat produces 
unwanted results and even complications. The 
thicker the graft, the higher the risk of failure 
because the graft survival depends on the nutri-
tional support, vascularization, and oxygenation 
from surrounding tissues [ 13 – 15 ]. 

 The graft can be placed in multiple layers. 
However, when placed in the muscular layer, the 
survival is improved. 

 The grafts are placed using a 3 mm cannula 
(Fig.  7.11 ) in small amounts injected as the cannula 
is withdrawn in a retrograde motion. This must be 
performed in multiple threads, through multiple 
tunnels, and at different tissue planes (Fig.  7.12 ). 
The details of anatomical placement will be dis-
cussed in each specifi c chapter on technique.

Oil

Fat

Blood cells

  Fig. 7.9    Decantation layers after centrifugation: blood 
cells, fat, and oil. The lowest fat layer ( arrow ) contains 
most of the viable adipose cells and angiogenic growth 
factors       

  Fig. 7.10    Fat collection after gravity decantation       
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                     Introduction 

    In the past, liposuction was a procedure dedi-
cated only to removing unwanted fat. There was 
no surgical option for slimming or creating an 
athletic form. In men, the “six-pack” abdomen 
defi nes an athletic and masculine appearance. In 
reality, few men have the combination of genes, 
dietary habits, and exercise required to develop 
and reveal the bellies of the rectus abdominis that 
produce the “six-pack.” 

 The most common request from men who seek 
body contouring is a well-defi ned “six- pack” 
abdomen. Women desire a fl at abdomen and 
occasionally seek limited defi nition of the ante-
rior abdominal wall. Even athletes with intensive 
physical training regimens become frustrated 
with their inability to lose unwanted fat in certain 
areas. In these individuals, a genetic predisposi-
tion to storing fat in areas that obscures muscular 
defi nition makes it almost impossible to develop a 
highly defi ned muscular appearance. 

 The approach to high-defi nition body sculpt-
ing depends on the patient’s body type and body 
mass index [ 1 – 5 ]. If the patient is overweight, 
the main focus of the surgery will be to remove 
as much fat as possible fi rst and then reveal the 
anatomy. If he is already slim or athletic, the fat 
removal will serve to reshape and not to “deb-
ulk.” For those slim patients, we use intramuscu-
lar autologous fat grafting to augment poorly 
defi ned muscles [ 3 ,  6 ]. Regardless of  preoperative 

body type, the singular goal of high-defi nition 
body sculpting in the male patient is to produce 
an athletic, muscular appearance (Fig.  8.1 ) [ 3 ]. 
Once patients see the results of the procedure, 
they are more inclined to lead a healthy lifestyle 
to maintain their new appearance. As results 
improve with diet and exercise, a cycle of 
 positive feedback is created that motivates the 
patient further and continues to improve results 
over time.

  8      Male Abdomen and Torso 

  Fig. 8.1    Athletic abdominal muscles in male       
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       Stealth Incisions 

 Numerous incisions are required in order to per-
form high-defi nition lipoplasty. Consideration 
must be given to the location of these incisions. 
As surgeons, the balance lies between operating 
comfortably from easy access sites that leave vis-
ible scars and hiding incisions in concealed folds 
or creases, at the cost of working from awkward 
positions that may necessitate additional inci-
sions to reach all contours anyway. 

 Even small incisions can leave conspicuous 
scars, particularly if they are hyperpigmented or 
hypertrophic. Various factors infl uence the heal-
ing process, including age, race, presence of 
body hair in men, and the suturing method. When 
closure is indicated, the author prefers subdermal 
continuous sutures. The ideal access points 
should not leave visible scars over the abdomen 
or the back and should be hidden in the under-
wear or in the natural folds of the skin. This 
avoids stigmata of lipoplasty surgery, such as vis-
ible or symmetric linear scars. Even with good 
contouring results, some patients are reluctant to 
wear a bikini or sunbathe if noticeable scars are 
present. 

 The author has perfected the use of hidden or 
“stealth” incisions and developed various long 
and curved cannulae to comfortably access the 
entire body. 

 In men, the ideal incision points should be:
   Pubis: below the hairline, two incisions in line 

vertically with the semilunaris lines (lateral 
rectus abdominis). These provide access to 
most of the abdominal area, including the 
fl anks and waistline, and the rectus abdominis 
bellies.  

  Umbilical: provides access to the inferior abdom-
inal area, vertical midline above the umbili-
cus, and central supraumbilical abdomen.  

  Nipple: in men this incision is the most hidden 
one, providing access to the pectoral area, the 
superior abdomen, and the superior fl ank and 
axillary areas.  

  Anterior axillary fold: provides access to the arm, 
pectoral area, and lateral chest. This site is 

essential for fat grafting in pectoralis major 
and minor and gynecomastia removal.    
 In the abdominal area, stealth incisions are 

always preferable. However, if additional access 
sites are necessary to defi ne the horizontal tendi-
nous intersections of the rectus abdominis, asym-
metric incisions can be placed along the abdomen. 
The stealth incision sites are shown in Fig.  8.2 .

      The Use of Drains 

 After treating the male abdomen and torso, drains 
should be placed in the inguinal area. The use of 
drains is necessary since aggressive liposuction 
of the fl ank area increases the risk of fl uid collec-
tion in this area with gravity. Two drains are 
placed at the end of the procedure through the 
pubic incisions (Fig.  8.3 ). Either open or closed 
drains are acceptable, depending on the prefer-
ence of the surgeon and patient.

  Fig. 8.2    Abdominal incisions ( arrows ) with ports stitched 
in place       

  Fig. 8.3    Postoperative drains in the pubical area in men       
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        Markings 

 The preoperative markings are done in three steps 
with the patient in the standing position. It is rec-
ommended to use different color markers for dif-
ferent stages. 

    Deep Markings 

 First, the typical liposuction markings are made 
in the areas where extra fat is located: usually on 
the abdominal area, mostly infraumbilical, the 
“love-handles,” the fl anks, the pectoral area, and 
lateral to it toward the axilla (Fig.  8.4 ).

       Framing 

 The framing is the marking that represents the 
actual position of the muscles and other 

 superfi cial anatomical landmarks (Fig.  8.5 ). The 
location of these landmarks might be defi ned by 
palpation with the patient at rest only but may 
require the patient to contract the muscles in spe-
cifi c areas. Sonographic guidance is particularly 
useful in most cases.

   The initial assessment of the position of the 
muscles and tone has to be done with the patient 
in the standing position:
    1.    Ask the patient to inhale deeply until the cos-

tal margin is visible. Mark the costal margin 
bilaterally to defi ne the cartilaginous thoracic 
arch.   

   2.    Palpate and mark the linea alba in the midline 
from the supraumbilical area to just below the 
xiphoid process. Remember that no midline 
should be marked below the umbilicus.   

   3.    Feel for the lateral borders of the rectus 
abdominis. If possible, try also to locate the 
transverse tendinous intersections by care-
fully palpating with the tips of the fi ngers. Ask 

  Fig. 8.4    Common areas for deep fat extraction in men 
(blue)         Fig. 8.5    Illustration showing the areas for superfi cial 

framing       
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the patient in the standing position to contract 
the abdominal muscles to fi nd the grooves 
between the muscle bellies (Fig.  8.6 ). This is 
usually possible in thin and athletic patients, 
but may be more challenging in patients who 

are overweight or obese. Later we will discuss 
how to fi nd them in obese patients.

       4.    Locate and mark the borders of the transverse 
and oblique muscles bilaterally. Ask the 
patient to push out the abdomen as much as 
possible. This maneuver reveals the shape of 
the muscles, particularly in patients with more 
intra-abdominal fat.   

   5.    Sit down in an oblique position from the 
patient and ask him to place his hand on your 
shoulder and then push your shoulder down-
ward. The large latissimus dorsi in the poste-
rior wall of the axilla can easily be marked as 
it contracts. With the arm in this position, the 
anterior bundles of the serratus anterior should 
also be visible on the chest wall below the pec-
toralis major. These are also marked (Fig.  8.7 ).

          Markings in the Obese Patient 
 In the obese patient, marking the anterior abdo-
men for high-defi nition body sculpting can be 
challenging. There are two main scenarios in 
obese patients:
    1.    Predominantly intra-abdominal fat content: 

while this kind of patient is more challenging 
in terms of results, the markings are 
straightforward.   

   2.    Predominantly extra-abdominal fat content: 
this is the most challenging patient to mark 
and to obtain good results. While the  pectoralis 

  Fig. 8.6    Markings on the patient.  Arrows  showing the 
transverse inscriptions of the rectus abdominis muscle       

  Fig. 8.7    Pushing down the 
arm against the surgeon’s 
shoulder. By this maneuver, 
the latissimus dorsi muscle 
and serratus muscles are 
contracted and easily seen 
for marking       
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markings are never a problem, excessive fat 
obscures the rectus abdominis landmarks. 
There are additional positions to mark the rec-
tus abdominis:
    (a)    In the supine position, ask the patient to 

perform an upper abdominal crunch and 
mark the lateral borders of the rectus dur-
ing contraction. The upper tendinous 
intersections are often also palpable in 
this position.   

   (b)    Next, ask the patient to do a lower abdom-
inal crunch while raising the legs. During 
this maneuver, the lower insertions of the 
rectus abdominis should be palpable or 
even visible.         

 The main fat extraction in male obese patients 
varies according to the presence of intra- 
abdominal vs. extra-abdominal fat (Fig.  8.8 ). In 
patients with extra-abdominal fat, the resection is 
focused on the lower abdomen and retraction is 
highly encouraged by performing thorough 
superfi cial fat resection.

   In patients with mostly intra-abdominal fat, 
fat is resected more thoroughly over the central 
abdomen in order to diminish the curvature of the 
anterior abdomen. As the intra-abdominal fat 
cannot be reached by liposuction, a strict 

 low- carbohydrate diet after the surgery should be 
followed to reduce body fat.   

    Negative Spaces 

 The negative spaces represent the areas that form 
the shadows of the superfi cial anatomy (Fig.  8.9 ). 
As we have already marked the areas of  superfi cial 
(framing) and deep lipoplasty, connecting these 
two layers would make this an intermediate layer 
of markings. The negative spaces are specifi c 
areas as follows:
     1.    Area below the external oblique and trans-

verse muscles, leaf shaped   
   2.    Area below the rib cage, triangular   
   3.    Supraumbilical area following the midline, 

oval   
   4.    Areas between the transverse inscriptions of 

the rectus muscle, small triangles following 
the lateral border of the indentations   

   5.    A triangular-shaped area between the supero-
lateral border of the rectus abdominis and the 
lower border of the pectoralis major   

   6.    A large triangular area between the lateral 
border of the pectoralis major and the lateral 
aspect of the latissimus dorsi    

Intraabdominal vs extraabdominal fat

Central
overresection

Thorax

Intraabdominal
fat

  Fig. 8.8    Illustration showing fat distribution in the male abdomen. Fat is resected according to the shape of the abdo-
men in order to provide a fl attened appearance       
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       Procedure 

 The procedure initiates with the infi ltration. 
When we use general anesthesia, the solution 
consists of 1,000 cc Ringer’s lactate and 
1:100,000 epinephrine and lidocaine 20 cc of 
1 % solution. 

    Infi ltration 

 Following a 2:1 ratio, the idea is to infi ltrate 
half of the volume in the superfi cial layer and 
half in the deep layer. Infi ltration should begin 
in the deep layer and then proceed to the super-
fi cial layer. The rationale for infi ltrating super-
fi cially last is to ensure that there is wetting 
solution in this layer during ultrasound deliv-
ery. If the superfi cial layer is infi ltrated fi rst, 
migration into deeper layers as time elapses 
may leave the skin unprotected from the VASER 
probe energy.  

    Emulsifi cation 

 Unlike infi ltration, the emulsifi cation process 
begins in the superfi cial layer and later moves to 
the deep layer (Fig.  8.10 ). Although it is important 
to wait at least 12 min for the epinephrine to cause 
adequate vasoconstriction, prolonged delay should 
be avoided to prevent the migration of fl uid to the 
inferior layers. The probe movement is smooth, 
and the VASER system is tuned to pulsed mode to 
prevent excessive heat generation. Additional 
VASER time may be applied to the framing areas, 
and the marked areas of negative spaces.

   Once the superfi cial layer has been fully 
treated, proceed to the deep layer. Begin with the 
deepest areas to ensure full emulsifi cation, rub-
bing the probe against the muscular layer. This 
will ensure to emulsify almost all of the fat in this 
layer. Once there is loss of resistance in the 
deeper layers, the probe moves again toward 
the superfi cial layer until all layers are treated 
adequately.  

Transition zones1
2

3

4

5

Negative spaces

1. Pectroral - latissimus dorsi triangle

2. Pectoral - rectus triangle
3. Subcostal triangle

4. Semilunaris triangle

5. Sub - oblique triangle

  Fig. 8.9    Illustration 
showing the negative spaces 
and transition zones       
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    Extraction 

    Deep Extraction 
 Start with the deep layer focusing on the infraum-
bilical area. Try to empty the whole anterior 
abdomen until only a 1 cm thickness fl ap remains. 
Proceed with the deep area of the fl anks, this time 
leaving a fl ap of just 0.5 cm. Once this area is 
complete, start with the deep layer in the supra-
umbilical anterior abdomen. Determine fi rst how 
much of the fat is actually extra-abdominal ver-
sus intra-abdominal fat. It is important to remem-
ber that most of the thickness in the upper 
abdomen is superfi cial fat, so the extraction 
should be performed using small cannulae. Start 
using a 3.7 mm cannula in the deep layer and do 
not over-extract in this area. A 1 cm fl ap should 
remain. 

 Proceed next to the pectoral area. Remove 
the deep fat over the pectoral muscles, includ-
ing glandular tissue if the patient has gyneco-
mastia. However, the upper poles should not be 

over- resected. Then empty the deep fat of the 
pectoralis–latissimus triangle from the nipple 
and axillary fold incisions.   

    Superfi cial Framing 
 Start the process of superfi cial framing by defi n-
ing the rectus abdominis in the lower abdomen 
(Fig.  8.11 ). Pinch the skin and use the cannula 

  Fig. 8.10    Emulsifi cation via VASER. The VASER probe 
is inserted through the umbilical incision       

  Fig. 8.11    Superfi cial framing of the rectus abdominis in 
the lower abdomen       

 Warning! 

 For safety reasons try to avoid resecting the 
upper abdominal fat from the lower inci-
sions. When working in the upper abdo-
men, use the incisions placed in the areolae. 
In the fl anks, too, use the axillary fold and 
areolar incisions to work over the rib cage 
area. When suctioning the central abdo-
men, use smooth, non-forced criss-crossing 
movements. 
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between your fi ngers to thin the fl ap and obtain a 
ridge or indentation. Use a 3.7 mm cannula for 
this maneuver.   

 Use the 3.0 mm cannula and work over the 
transverse–oblique muscle line. You can also 
pinch the tissue and work very superfi cially here 
to create a fl ap as thin as the skin (Fig.  8.12 ).

   Superfi cial framing continues from the nipple 
incisions. Using a 3.7 mm cannula, the lateral bor-
der of the rectus abdominis is defi ned by suction-
ing superfi cially exactly below the preoperative 
markings (Fig.  8.13 ). Since this area is very sensi-
tive to liposuction, it is important to stop and 
check the appearance of the tissues frequently to 
avoid overdoing the resection. Remember that the 
lateral lines of the rectus, especially on the upper 
abdomen, follow the curvature of each indenta-
tion of the muscle; hence the linea semilunaris is 
not a straight line. Follow the real curvature of the 
rectus to ensure a realistic and natural result.   

 Defi ning the pectoralis major and latissimus 
dorsi is achieved by emptying the triangular 
space between the two muscles. The inferior 
and lateral borders of the pectoralis major are 
defi ned fi rst by suctioning superfi cially using a 
3.0 mm cannula from the anterior axillary inci-
sion, followed by a 3.7 mm cannula. Use the 
same incision for marking the line of the latis-
simus dorsi. Empty the triangle again in a super-
fi cial way. The sub-nipple access site is used to 
further defi ne the pectoralis line between the 
inferior margin of the pectoralis major and rec-
tus abdominis (Fig.  8.14 ).

        Defi ning the Rectus Abdominis 

 This is the most rewarding, but also the most 
challenging, area to work. The horizontal 
 inscriptions are created to defi ne the horizontal 

  Fig. 8.12    Transverse–oblique muscle line framing       

  Fig. 8.13    Fat extraction through the sub-nipple incision. 
Note that the cannula is following the lateral lines of the 
rectus abdominis muscle. Remember to follow the con-
tour of the muscle and not a straight line       

  Fig. 8.14    Muscular line framing, through the sub-nipple 
contralateral incision       

 Warning! 

 Mark the point of the costal margin that 
crosses the line of the rectus in the supine 
position. Do not cross this point from the 
lower incision, use the upper ones. 

 Warning! 

 If you are not sure where the semilunar line 
is, it is better to go a little lateral than its pre-
dicted location. You can always go back and 
re-do this line, but if it is defi ned too medi-
ally, the correction would be impossible. 
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tendinous intersections of the rectus abdominis 
m. There are three main ways to create the hori-
zontal inscriptions:
    1.    Directly, parallel to the incision point. This 

requires an incision at every level in line with 
the horizontal inscription. For most patients, 
this requires at least three incisions (Fig.  8.15 ).

       2.    Directly, using curved cannula (Fig.  8.16 ). 
This obviates the need for incisions at every 
level of inscription.

       3.    Indirectly, by creating the inscription perpen-
dicular to the incision point. Using compres-
sion over the marked tendinous intersections, 
the linear depressions are gradually formed by 
repeatedly passing the 3.0 mm cannula below 
the focally compressed tissue. This is more 
diffi cult than the other techniques and may be 
used alone or as an adjunct to the other 
methods.      

 Always start with a small cannula (3.0 mm), 
either straight or curved. Begin from the umbili-
cal incision. Start in the very superfi cial layer and 
later proceed more deeply, until the groove is 
formed. Once the lower inscription is created, 
proceed to the upper ones. They can usually be 
completed through the nipple incisions. If not, an 
extra incision can be made over the line of the 
lower 2nd horizontal inscription. 

 If a further incision is required for access 
over the 3rd horizontal inscription, it is better 
to place this incision on a lateral point rather 
than in the midline. Visible incisions should 
always be placed asymmetrically to avoid leav-
ing the patient with obvious signs of having 
had aesthetic surgery. In order to produce a 
natural, rounded depression, the inscriptions 
should be sculpted from several access points. 
Criss- crossing from three access sites produces 
a natural tonal progression from the grooves to 
the convex surfaces of the rectus abdominis 
bellies.  

  Fig. 8.15    Rectus abdominis contouring, parallel to the 
incision point       

  Fig. 8.16    Curved cannulae allows easy access to the 
framing sites       

 Warning! 

 Always follow the real anatomy of the 
patient, no matter how awkward it may 
seem. If you fail to fi nd and achieve the rec-
tus inscriptions, when the patient starts 
dieting and/or exercising, they will observe 
double inscriptions and a failed result. 
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    Midline 

 Always leave the midline for last. The idea is not 
to overdo the midline when doing the horizontal 
inscriptions. The horizontal inscriptions should 
be completed fi rst before defi ning the linea alba. 
From the umbilical incision initially, a 3.0 mm 
cannula is used to defi ne the midline. The groove 
is then deepened using the 3.7 mm cannula and 
rounded by further suctioning and criss-crossing 
from the superior access incisions (Fig.  8.17 ).

      The Intermediate Layer 
 The secret of an exceptional result in high- 
defi nition lipoplasty belongs in this step of the 
surgery. The artistry of transforming carved fat 
into shapes that look and feel natural takes its ori-
gins in the interaction of light and form [ 3 ]. 
Follow two simple rules and your results will be 
better than expected:
    1.    Turn lines into curves.   
   2.    Create shadows along the natural ones in the 

anatomy.     
 Start with the lower negative space, just below 

the line of the oblique–transverse muscle. Start 
every negative space with a full extraction just 
next to the line and make it smoother as you go 
further distally from the line. 

 Proceed with the semilunar lines and pass 
from the upper incisions to meet the lower semi-
lunar lines. Remember that the lateral borders of 
the rectus abdominis form curves, not straight 
lines along the way. 

 The negative space in the subcostal region is 
created by suctioning inferior to the costal  margin 
from the sub-nipple incisions. This area always 
moves from the standing position to the supine 
position, so be guided by the previous markings 
made with the patient standing. 

 From the nipple and anterior axillary inci-
sions, proceed to the space below the pectoralis 
major. Depending on the anatomy, this space may 
appear as a linear groove or as a broader triangle 
between the upper bellies of the rectus abdominis 
and pectoralis major. 

 Lastly, the triangular negative space between 
the pectoralis major and the anterior border of the 
latissimus dorsi is deepened. 

 Before completion, the defi nition is assessed 
by careful inspection. The negative spaces and 
controlled irregularities can be deepened at this 
stage using a 3.0 mm cannula if more defi nition is 
required. However, it is important not to be exces-
sively aggressive in the subdermal layer to pre-
vent seromas, unwanted irregularities, and 
damaging the subdermal vascular plexus. Results 
are seen immediately after surgery, but fi nal 
results are appreciated once edema resolves and 
the skin retraction is complete after about 6 
months (Figs.  8.18 ,  8.19 , and  8.20 ).

           Postoperative Care 

 The superior incisions may be closed using sub-
dermal sutures. Drains should be placed in the 
lower dependent incisions. The drains can be left 
open or closed. A compression foam vest and 
garment is applied immediately. The postopera-
tive care is described in Chap.   20    .     

  Fig. 8.17    Midline contouring       
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a

b

  Fig. 8.18    42-year-old fat male patient preoperative ( a ) and 6 months after the liposculpture ( b )       
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a

b

  Fig. 8.19    42-year-old fat male patient pre- ( a ) and postoperative ( b ) abdominal liposculpture. Notice the high muscu-
lar defi nition of the rectus abdominis       

 

8 Male Abdomen and Torso

alhoyos@gmail.com



107

   References 

      1.    Avelar J (1989) Regional distribution and behavior of 
the subcutaneous tissue concerning selection and indi-
cation for liposuction. Aesthet Surg J 13:155–165  

  2.    de Souza Pinto EB, Indaburo PE, Da Costa Muniz A, 
Martinez YP, Gerent KMM, Iwamoto H, Marão 
Miziara AC (1996) Superfi cial liposuction: body con-
touring. Clin Plast Surg 23(4):529–548  

     3.    Hoyos AE, Millard JA (2007) Vaser-assisted high 
 defi nition Lipoplasty. Aesthet Surg J 27:594–604  

  4.    Rochrich RJ, Beran SJ, Di Spaltro F et al (1998) 
Extending the role of liposuction in body contouring 
with ultrasound assisted liposuction. Plast Reconstr 
Surg 101:1090–1102  

   5.    Zocchi ML (1996) Ultrasound-assisted lipoplasty. 
Technical refi nements and clinical evaluations. Clin 
Plast Surg 23:575–598  

   6.    Toledo L, Mauad R (2006) Fat injection: a 20-year 
revision. Clin Plast Surg 33:47–53      

a

b

  Fig. 8.20    26-year-old slim male patient pre- ( a ) and postoperative ( b ) abdominal liposculpture       
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                     Introduction 

 One of the most appealing characteristics of an 
athletic male body is a well-defi ned pectoral area 
(Fig.  9.1 ). The aesthetic standards for the male 
chest are strongly correlated with the shape and 
development of the pectoralis muscles. Abnormal 
fat deposition in the chest, gynecomastia, trauma, 
and congenital abnormalities distort the normal 
anatomy and are a common motivation to per-
form reshaping surgery. In addition, underdevel-
opment of the male chest musculature seems to 
be a result of modern urban lifestyle choices, 
including increased calorie intake, lack of physi-
cal activity, and resistance exercises. Most of the 
treatment options are focused on correcting the 
chest defi ciencies and deformities  [ 1 – 3 ]. 

 The ideal male chest is defi ned by the exposure 
of the surface anatomy, which is a refl ection of the 
disposition and development of the pectoralis mus-
cles. Although it is a refl ection of the muscle mass 
itself, the surrounding areas must also be treated in 
order to produce optimal defi nition [ 4 ,  5 ]. 

 The anatomy of the pectoral area is divided 
into specifi c zones to fulfi ll the goals of the tech-
nique (Fig.  9.2 ).

   For years, implants have been considered the 
gold-standard method for treating pectoral defi -
ciencies [ 2 ]. However, their shortcomings include 
expensive prostheses and potentially serious 
complications, including a poor aesthetic result 
and a “female”-like appearance. With fat grafting 
and superfi cial liposuction, we can produce 

 superior results compared to these traditional 
methods, thus making it a good alternative for 
male chest reconstruction [ 6 ,  7 ]. For the purposes 
of fat grafting and planning, the pectoralis major 
is divided into upper and lower poles. 
Aesthetically, the upper pole should have a 

  9      Male Chest 

  Fig. 9.1    Athletic male chest: notice the muscular shape 
of the pectoralis muscle in the superfi cial       
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greater volume than the lower pole, due to the 
greater muscle mass, so most of the fat will be 
grafted to this region. 

 The anatomical features surrounding the pec-
toralis muscle are divided into fi ve “negative 
spaces”: areas that should be concave in order to 
enhance the convexity of the pectoralis and sur-
rounding muscles (Fig.  9.3 ).

   The fi rst negative space is a rhomboid between 
the inferior borders of the pectoralis major, the 
xiphoid process, and the origin of the rectus 
abdominis at the midline (interpectoral rhomboid). 

 The second area is a triangle defi ned by the 
pectoral line and the lateral border of the rectus 
abdominis (subpectoral triangle). This area must 
be treated aggressively with subdermal and inter-
mediate liposuction. It also links the defi nition of 
the pectoralis muscles with defi nition of the 
abdomen. 

 The third area is the triangular area between 
the lateral border of the pectoralis major and the 
lateral border of the latissimus dorsi (pectoralis–
latissimus triangle). Even though this is beyond 
the pectoral area, in the contouring process it is 
important to expand the concavity to this limit. 

 The fourth area is defi ned as the triangular 
area bordered by the clavicle, deltoid, and cla-
vicular portion of the pectoralis major (subcla-
vicular or deltopectoral triangle). 

 The fi fth area is a horizontal line along the 
inferior border of the pectoralis major, usually 1 
cm below the nipple level (pectoralis line). This 
represents a negative space that softens along the 
lateral border of the muscle toward the upper pole. 

 Finally, a triangular area defi ned by three 
points: the inferolateral corner of the pectoralis 
major, the medial point of the pectoral line, and the   Fig. 9.2    Upper:  light green , and lower pole:  dark green        

Pectoral areas

1. Interpectoral rhomboid

Negative spaces

2. Subpectoral triangle

3. Pectoralis - latissimus triangle

4. Subclavicular triangle

5. Pectoralis line

Latissimus dorsi

1
2

3

4

Pectoralis line

  Fig. 9.3    Negative areas surrounding the pectoralis muscle (in  green ), upper pectoralis pole (in  light blue ), and lower 
pole (in  dark blue )       
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lateral insertion of the pectoralis major. This area 
is essentially the lower lateral pole of the pectoral 
area. Deep liposuction should be performed in this 
area in obese and gynecomastic patients, some-
times extending to the limits of the fatty tissue 
beyond the underlying pectoral muscle [ 5 ].  

    Stealth Incisions 

 Ideally, the incisions should be placed with the 
patient in the supine position, with the arms 
abducted to 90°. Two 5 mm incisions are placed 
bilaterally, in the anterior axillary fold and in the 
areola just below the nipple. Silicone ports are 
placed into the incisions and sutured in place 
(Fig.  9.4 ).

      The Use of Drains 

 The use of drains is not necessary in this area. In 
fact, the anterior axillary incisions are the pre-
ferred access sites for fat grafting. As such, it is 
mandatory to close these incisions to avoid retro-
grade fat leakage through the incision points.   

    Markings 

    Deep Markings 

 In the standing position, fi rst mark the fat depos-
its to be removed with deep liposuction. Usually, 
there is extra fat around the nipples that extends 
beyond the border of the pectoralis muscles. 

Mark this area. For a clear upper limit, a triangu-
lar area between the inferomedial border of the 
pectoralis major and the anterior axillary fold is 
marked (Fig.  9.5 ).

   Mark the depressions or areas that need more 
projection in the pectoralis, especially the upper 
pole. These areas will be treated with fat grafting.  

    Framing 

 Surface anatomy is marked in the areas of super-
fi cial liposculpture: the inferior and lateral 
 margins of the pectoralis major are marked fi rst. 
It is very important to mark these areas with the 
arms down (in adduction) for accuracy (Fig.  9.6 ).    

  Fig. 9.4    Anterior axillary and sub-nipple incisions with 
ports stitched in place       

  Fig. 9.5    Pectoral zones, negative spaces (in  green ). Deep 
extraction is shown as the triangular yellow zone, above it 
deep extraction should not be performed       

  Fig. 9.6    Surface anatomy markings       
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    Negative Spaces 

 The negative spaces are marked as follows:
    1.    The pectoralis–latissimus triangle, between 

the anterior limit of the latissimus dorsi and 
the lateral border of the pectoralis major   

   2.    The inferior pectoral triangle, between the 
lower border of the pectoralis and the lateral 
border of the rectus abdominis   

   3.    The pectoral line, following the lower border 
of the pectoralis major   

   4.    The interpectoral rhomboid, bordered by the 
medial attachments of the inferior pectoralis 

muscles and the two bundles of the rectus 
abdominis toward the midline   

   5.    The subclavicular triangle, between the clavi-
cle and the upper limit of the pectoralis major 
(Fig.  9.7 )
       In patients with gynecomastia, the entire gland 

bud is marked and its area beyond the pectoralis 
muscle limits is marked for selective extraction 
by pull-through technique if it cannot be removed 
completely by suction [ 1 ].   

    Procedure 

 Patients are divided into four groups according to 
the body type, leading to a different choice of 
procedure: slim, athletic, fat, and gynecomastic 
patients (Fig.  9.8 ) [ 5 ].  

 In thin patients, enhanced defi nition with 
superfi cial liposuction is performed as an adjunct 
to fat grafting in the muscular and submuscular 
layers. In athletic patients, defi nition is created 
using deep and superfi cial liposuction alone. 
Although fat grafting in these patients is seldom 
required, some of them benefi t from limited 
supramuscular fat grafting. Fat grafting in this 
plane is possible in athletic patients because 
when extensive deep liposuction is not per-
formed, fat migration due to tunneling in the 
supramuscular layer is less likely. For obese 

1 2
3

Pectoralis line

Latissimus dorsi Pectoralis line

4

1 2
3

4

  Fig. 9.7    Negative spaces marked in green: ( 1 ) interpec-
toral rhomboid, ( 2 ) subpectoral triangle, ( 3 ) pectoralis– 
latissimus triangle, ( 4 ) subclavicular triangle and pectoral 

line. The pink color describes a transition zone where 
smooth framing must be done       

 Warning! 

 One of the most common mistakes is to 
mark the borders of the pectoralis muscle 
in abduction of the arm (arms up), since we 
are marking other regions of the anatomy 
in this position. Also, mark accurately the 
areas of true gynecomastia behind the nip-
ple (mammary disc) that require extensive 
resection. If resection of glandular tissue 
here is suboptimal, a deformity results due 
to interruption in the continuity of the pec-
toralis muscle line. This inadequate shape 
is called “sad pectoral.” 
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patients or patients with pseudogynecomastia, 
liposuction is performed to completely remove 
the deep layer of fat in and around the pectoral 
area. Superfi cial fat removal is also required to 
achieve skin retraction in the area. Fat grafting 
may also be performed to the upper pole to 
replace the volume extracted in the lower pole, 
giving a lifted appearance. Finally, in patients 
with true gynecomastia, open resection is per-
formed through an omega incision. 

    Infi ltration 

 Infi ltrate the tissues thoroughly using tumescent 
solution with 1,000 ml of normal saline, 50 ml of 
1 % lidocaine, and 1 ml of epinephrine 1:1,000. 
The ratio of infi ltration to volume of fat removed is 
approximately 2:1. Wait 12–15 min after the deep 
and superfi cial planes have been infi ltrated for 
adequate vasoconstriction. Emulsifi cation with 
third-generation ultrasound can then commence.  

    Emulsifi cation 

 Begin by treating the superfi cial tissues with 
VASER pulsed mode using a 2.9 mm probe, with 
70–80 % power. Use VASER in continuous mode 
for deep fat fragmentation with a 2.9 mm or a 
3.7 mm 2-ring probe at 90 % power.  

    Extraction 

    Deep Extraction 
 Fat is extracted in the deep planes from the sub-
pectoral area, the triangular pectoral area, the tri-
angular area lateral to the muscle, and the axillary 
fat pad over the superior lateral border of the pec-
toral beneath the clavicle and the deltoid muscle.  

    Superfi cial Framing 
 In the superfi cial layer, aspiration is used to sculpt 
the pectoral line inferior and parallel to the infe-
rior border of the pectoralis major. It is important 
to notice the position of the arm on the operating 
table while this line is sculpted; the arms must be 
adducted (in contact with the torso). If they are 
abducted (in 90°), sculpturing can lead to an 
angled line instead of a straight one, resulting in 
a “sad pectoral” (Fig.  9.9 ). Subdermal liposuc-
tion using compression and pinching techniques 
is performed in “negative space” areas around the 
convex mass of the pectoralis major. As suction 
continues, shadows are created in the pectoralis–
latissimus triangle and at the junction of the pec-
toralis major and linea semilunaris, enhancing 
defi nition of the surrounding muscles.

       Intermediate Layer 
 The junction between the superfi cial and the 
deep zones are blended to produce defi ned infe-
rior and lateral borders of the pectoralis major. 

  Fig. 9.8    Body types: fat, thin, and athletic       
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The negative space areas are completed in this 
step of the surgery (Fig.  9.10 ).

        Fat Grafting 

 Fat tissue is harvested with a 3 mm blunt cannula 
from other areas of the body to an empty, sterile 
bottle trap. An antibiotic, such as cefazolin 1 g, 
is added to the fat container. The solution is 
decanted to separate the fat cells from the saline 
and serosanguinous components. The author 
also enriches the fat with either platelet-rich 
plasma (PRP) or stem cells derived from the 
patient to improve fat cell survival after grafting 
(see Chap.   7    ). 

 First, the pectoralis major is located and 
grasped between the fi ngers and thumb. Through 
the anterior axillary fold incision, a 3.0 mm blunt 

30° curved cannula is introduced into the muscle 
mass and fat is injected retrogradely in a fanning 
motion (Fig.  9.11 ). Threads of fat are placed, 
fi rst, in the intramuscular layer and then in the 
submuscular plane (Fig.  9.12 ).

    On rare occasions, fat is placed in the supra-
muscular layer, especially in older men in the 
medial-superior pectoral area when there is mus-
cle atrophy. In these cases, the author enriches 
the fat using PRP or stem cells and places the fat 
with 1.0 mm micro-cannulae using Coleman’s 
technique. 

 The curvature of the cannula is important 
because it follows the muscle shape. Avoid inject-
ing the lower pole, because it would accentuate a 
“glandular appearance.” The average of total fat 
injection is around 150 cc on each side, with a 
range of 70–300 cc. Closure of all the incisions 
following fat grafting is mandatory to prevent 
loss of fat. A continuous subdermal suture is 
used. Fat grafting to the male chest enhances 
muscular defi nition by adding volume in the 
upper poles. Figures  9.13 ,  9.14 , and  9.15  show 
results of male chest contouring in heavy and 
slim individuals.

          Postoperative Care 

 A low-pressure garment is used over the chest 
area following the procedure. A foam vest over 
the grafted area is not recommended. The postop-
erative care regimen should include external 
 ultrasound to all areas except the grafted areas and 

  Fig. 9.9    Sad-looking pectorals       

  Fig. 9.10    Sculpting of the pectoral negative space       

  Fig. 9.11    Pectoral fat grafting: pinching technique       
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Intramuscular fat grafting

Pectroralis fat grafting

Submuscular fat grafting

  Fig. 9.12    Fat    grafting in the male chest. Grafting tech-
nique: the pectoralis major is pinched and fat is grafted 
intramuscularly with a 3.0 mm blunt curved cannula. It is 
important to keep the cannula curvature facing upward to 

follow the shape of the muscle and avoid an accidental 
thoracic penetration. ( Inset ) Fat-grafting scheme. Most of 
the fat graft is placed in the superior pole to enhance the 
muscular appearance. Fat is not placed in the lower pole       

a

b

  Fig. 9.13    A 42-year-old patient preoperative ( a ) and 6 months postoperative ( b )       
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a

b

  Fig. 9.15    A 26-year-old slim male patient pre- ( a ) and postoperative ( b )       

a

b

  Fig. 9.14    A 42-year-old male patient pre- ( a ) and postoperative ( b )       
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lymphatic drainage massage. Early stretching 
exercises are also important to prevent retractions 
in the lateral border of the pectoralis muscle.    
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 Warning! 

 Do not use a tight garment, foam vest, or 
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over the fat-grafted area. Avoid external 
ultrasound for postoperative therapy over 
this area as well. This would reduce the 
viability of the fat and increase its migra-
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                     Introduction 

 No other anatomical region portrays physical 
strength, power, and masculinity in men than 
does the arm and shoulder. Ancient Greek and 
Roman sculptors and artists were aware of this 
and magnificently displayed these features in 
their works. In particular, Greek sculptors glo-
riously showcased the muscularity of the 
upper arm and deltoids in their sculptures. 
Their aim was to show the aesthetic ideals in 
healthy, athletic males, particularly in charac-
ters from Greek mythology, warriors, and 
ancient rulers. 

 The superfi cial fat structure, bilateral symme-
try, and the skin thickness in this region make the 
task of contouring the arm one of the most chal-
lenging [ 1 – 3 ]. A thorough understanding of the 
local distribution of fatty tissue and muscular 
anatomy is essential for successful high-defi ni-
tion sculpting of the arms [ 4 ,  5 ]. The arm is 
divided into four regions: anterior, external, pos-
terior, and internal. On the anterior, external, and 
internal regions, the fat is mainly of the superfi -
cial (areolar) type. This is usually a thin layer. 
For contouring, the most important region is the 
posterior aspect of the arm, where there is also a 
distinctive deep (lamellar) layer [ 5 ]. This layer 
varies in thickness, depending on the body mass 
index of the patient. This layer is mainly concen-
trated in the posterior external and anterior exter-
nal regions, in the proximal and middle third of 
the arm. Liposuction in this area can be extensive 

and this can lead to skin laxity if optimal postop-
erative skin retraction is not achieved (Fig.  10.1 ).

   The shape and contours of the arm are defi ned 
by the muscular disposition and mass [ 6 – 8 ]. In 
men, increased muscular mass correlates closely 
with an appearance of health and athleticism. The 
 deltoid, triceps, and biceps muscles are mainly 
responsible for the shape of the arms and serve 
as guidelines for the surrounding structures 
(Fig.  10.2 ).

      The Arm Has Curves 

 An aesthetically pleasing well-formed arm has 
defi ning curves. The shape of the deltoid and 
biceps muscles defi nes the anterior arm. The pos-
terior arm, however, is more diffi cult to defi ne 
and model due to its unique fat distribution. On 
profi le view with the arm in a 90° position, the 
athletic posterior arm has curves in the proximal 
and distal areas. In the ideal arm, the muscle 
mass of the triceps creates a convex area in the 
midportion, whereas the triceps tendon fl attens 
the distal posterior arm.  

    The Youth Angle 

 The inferior border of the arm, with the shoulder 
in 90° abduction, defi nes an angle with a vertical 
parallel to the midline called the “youth angle.” 
The more acute the angle is, the more pronounced 
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the triceps muscle mass. In obese and older 
patients, the angle tends to be obtuse due to the 
presence of extra fat and/or laxity of the skin 
(Fig.  10.3 ).

   High-defi nition liposculpture helps attain an 
athletic appearance by shaping the body fat in 
multiple layers and over the entire arm contour 
by creating concave and convex zones [ 5 ]. This 
differs considerably from simply fl attening the 
convex areas using conventional liposuction.   

    Stealth Incisions 

 The ideal incision points should be placed with 
the patient in the prone position, with 90° arm 
abduction, 90° elbow fl exion, and complete 
external rotation. Usually three 5 mm incisions 
are made: in the posterior axillary crease, in the 
anterior axillary fold, and the last one at the 
elbow near the olecranon tip. Silicone ports and 
discs are placed into the incisions and sutured in 
place (Fig.  10.4 ).

(1) Anterior

(2) External

(3) Posterior

(3) Internal

Skin
Fat layer

Fascia
Muscle

Bone

Lamellar layer

3

1

4

3

2

1, 2, 4 

  Fig. 10.1    Anatomical basis of fat distribution in the arm 
according to Avelar [ 1 ]. Anterior ( 1 ), external ( 2 ), poste-
rior ( 3 ), and internal ( 4 ) zones of the arm. Zone 3 is prone 

to store a larger amount of lamellar (deep) fat, which is the 
area of focused debulking during liposuction       

  Fig. 10.2    Athletic male arms       
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      The Use of Drains 

 In general, drains are not required in this area. 
The incision near the elbow is left open to facili-
tate permissive drainage postoperatively. Prompt 
postoperative management, including massage, 
is important in order to achieve adequate drain-
age, reduce swelling, and accelerate healing.   

    Markings 

 Preoperative marking is performed with the 
patient in the standing position. The fat is better 
visualized with the arm relaxed in adduction. 

There is a difference in the negative spaces by 
gender because of the triceps curvature in men 
(Fig.  10.5 ).

      Deep Markings 

 The posterior area is divided into thirds. The dis-
tal and proximal arm is where most of the fat for 
extraction is located (Fig.  10.6 ).

       Framing 

 Three muscles are marked: deltoids, biceps, and 
triceps. To begin, ask the patient to perform 90° 
arm abduction with 90° elbow fl exion and neutral 
internal rotation of the shoulder in order to mark 
the posterior sulcus of the deltoid (Fig.  10.7 ). 
Next, with the shoulder externally rotated, mark 
the anterior sulcus. Then, in complete adduction 
of the upper limb, ask him to perform a voluntary 
contraction of the triceps muscle. This creates a 
new groove at the posterior sulcus. The zone 
between the initial posterior sulcus groove and 
this new groove created during muscular contrac-
tion is the “dynamic zone.” In active contraction 
of the triceps, another mark is made at the 
 interfascicular zone. The intermuscular creases 

  Fig. 10.4    Incision sites with ports at the posterior axil-
lary crease and the elbow       

a b

  Fig. 10.3    A 42-year-old male. ( a ) The anterior portion of 
the arm is defi ned by the curvature of the deltoid and the 
biceps. Fat deposition in this portion is minimal even with 
moderate weight fl uctuations and normal aging. ( b ) The 
posterior arm is prone to fat deposition due to the presence 
of deep (lamellar) fat and thin skin that increases in vol-
ume with weight changes ( b ). The posterior arm is not 

straight in its ideal aesthetic form; areas of curvature (neg-
ative spaces) are present in the proximal and distal arm 
due to the triceps tendon (distal) and the insertion of the 
proximal triceps. The angle between a vertical line and the 
proximal posterior arm is defi ned as the “youth angle” 
( yellow lines ). This angle should be less than 90°       
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Man vs. woman markings

Dynamic triceps insertion

Deltoid insertion

Posterior axillary crease

Posteriror axillary crease

Deltoid insertion

  Fig. 10.5    Illustration showing the defi nition zones for the male and female patient ( in green ). The higher muscular 
volume of the triceps muscle in male displaces the deltoid m. when in contraction: the dynamic zone ( in red )       

  Fig. 10.6    Assessing fat thickness on the posterior arm: proximal, middle and distal portions of the posterior zone       
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between the biceps and triceps are also marked 
for fat extraction (Fig.  10.8 ).

        Negative Spaces 

 The bicipital groove is marked internally and 
externally. Marking the biceps in 90° fl exion of 
the elbow, we sketch a semilunar zone from the 
distal muscle tendon to the crease of the elbow. A 
transition area is marked from the posterior bor-
der of the deltoid toward the muscle belly. This is 
used to guide the blending during lipoplasty to 
avoid unsightly steps (Fig.  10.9 ).

        Procedure 

    Infi ltration 

 The tumescent solution consists of 1,000 ml of 
normal saline plus 1 ml of 1:1,000 epinephrine 
and 100 ml of 1 % lidocaine. Begin by infi ltrat-
ing the deep layers of fat followed by the super-
fi cial layers. The infi ltrate/aspirate ratio should 
be 2:1.  

    Emulsifi cation 

 Emulsifi cation begins in the superfi cial layer. The 
average timing for emulsifi cation is approximately 
2 min per 100 ml of tumescent solution infi ltrated. 
However, the clinical endpoint is the loss of tissue 

resistance to the probe. The superfi cial layers are 
treated in pulsed (VASER) mode to reduce the total 
amount of energy delivered to the tissues by half, 
therefore reducing the heat delivered to the skin. 
The deeper layers can be treated in continuous 
mode to effi ciently and quickly emulsify adipose 
tissue.  

    Extraction 

    Deep Extraction 
 Deep liposuction is performed using a 3 mm 
cannula over the marked areas. The majority 
of the debulking is performed over the proxi-
mal posterior aspect of the upper arm 
(Fig.  10.10 ).    

    Superfi cial Framing 
 The initial goal of superfi cial liposuction in the 
arm is to frame the contours in the posterior 
proximal and distal arm. Superfi cial liposuc-
tion also allows the skin to redrape and 
enhances skin retraction. We use a curved 45° 
3 mm cannula to contour the deltoid sulcus 
(Fig.  10.11 ). Similarly, the intermuscular 
grooves are suctioned to highlight the separa-
tion between the triceps and biceps anteriorly 
and posteriorly.    

  Fig. 10.7    Arm position for the deltoid posterior sulcus 
marking       

 Warning! 

 Liposuction in the deep layer of the poste-
rior arm has to be concentrated in the prox-
imal and distal zones. In the middle third 
caution should be taken to avoid overresec-
tion. This creates a “telephone” deformity. 

 Warning! 

 The lipoplasty in the arms must be per-
formed using small (3 mm) cannulae to 
avoid contour irregularities. For the con-
touring of the deltoid and triceps, a special 
curved cannula must be used. 

 

Procedure

alhoyos@gmail.com



124

a

b

  Fig. 10.8    Triceps and dynamic zone markings. Marking of the deltoid dynamic zone and the triceps interfascicular 
zone: ( a ) posterior and ( b ) lateral view       
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Arm definition Negative spaces & dynamic zones

Dynamic zones

Negative space

  Fig. 10.9    Areas to be marked for arm defi nition in men. 
Negative spaces include the bicipital groove (internal and 
external), the tricipital tendon, and the posterior border of 
the triceps in the proximal and distal portion. Notice that 
the zones of dynamic movement are treated as zones of 

negative space in the area of the posterior deltoid sulcus 
and the distal bicipital tendon. These markings move as 
different muscles contract, so for accuracy, a transition 
zone is outlined in these areas       

a b

  Fig. 10.10    Deep extraction through the posterior axillary port ( a ) and the elbow port ( b )       
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    Negative Spaces 
 The fat between the biceps and the triceps 
grooves anteriorly and posteriorly is thoroughly 
extracted to enhance the muscular edges. The 
posterior supradeltoid crease is smoothed into 
the posterior surface of the muscle to avoid 
steps, ensuring a natural look (Figs.  10.12  and 
 10.13 ).

         Fat Grafting 

 The harvested fat is decanted. The infranatant 
fl uid is extracted and antibiotic is added. The 
grafting is performed using a curved 90° 3 mm 
cannula through the posterior axillary incision. 
Between 50 and 100 ml is injected intramuscu-
larly in the middle fascicle of the deltoid from 

deep to superfi cial in order to increase volume 
(Fig.  10.14 ) [ 9 ].

        Postoperative Care 

 After the procedure is completed, the proximal 
posterior and anterior axillary incisions are 
sutured using subdermal sutures. The elbow port- 
site incision is left open for drainage and covered 
with a sterile gauze pad. Massage is used to 
encourage drainage further in the early postoper-
ative period. Stretching exercises are recom-
mended to avoid retractions in the posterior arm. 

 Use a garment that provides enough compres-
sion to diminish the pain and the swelling, but 
avoid over-compression since it can produce 
 distal arm swelling and even numbness.     

a b

  Fig. 10.12    Fat grafting. ( a ) Note the area reached by the curved cannula. ( b ) Fat injection procedure       

  Fig. 10.11    Approach used by the curved cannula to 
access the posterior deltoid       
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a b

  Fig. 10.14    A 42 year-old patient, preoperative views 
( a ) anterior ( up ) and posterior ( below ); and six months 
postoperative ( b ) anterior ( up ) and posterior ( below ). 

Liposuction with defi nition and fat grafting of 60 ml was 
performed. The  arrow  shows the defi nition of the deltoid 
sulcus giving the sensation of higher muscularity       

a b

  Fig. 10.13    A 45-year-old overweight male patient, preoperative ( a ) and 1 year postoperative ( b ) anterior and posterior 
view       
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                     Introduction 

 The shape, size, and defi nition of the back play 
an important role in the aesthetics of the male 
human anatomy [ 1 ,  2 ]. Ideally, the posterior torso 
should be “V” shaped, broader superiorly, and 
tapering inferiorly. The deltoid volume should be 
pronounced and there should be visible separa-
tion between these muscles and the rest of the 
back [ 3 ]. With underdeveloped musculature and 
excess fatty deposits around the fl anks and waist, 
defi nition is poor and the ideal shape becomes an 
inverted “V” or pear shape. In men, fat deposits 
around the posterior and lateral waist, the so- 
called love handles, are particularly problematic 
because they often do not respond to exercise and 
dieting [ 4 ]. The main objective of body sculpting 
in the back is to obtain the “V”-shaped posterior 
torso. This is achieved by thorough liposculpture 
to extract most of the fat and highlight the domi-
nant muscles, particularly the latissimus dorsi 
and paraspinal muscles (Fig.  11.1 ) [ 5 – 7 ].

       Stealth Incisions 

 Extensive lipoplasty of the posterior aspect of the 
torso requires incision sites that allow access to 
most of the surface area of the back and fl anks. 
Placing incisions on almost any point over the 
surface of the back poses the risk of visibility, so 
we use stealth incisions to hide them. Incisions 
are placed in the posterior axillary folds and in 
the intergluteal crease. 

 For accessing the entire treatment area from 
these limited incisions, specially designed long 
and curved cannulae are used. These allow access 
to the fl anks and upper and lower back and follow 
the curvature of the torso and lower back as the 
sculpting progresses laterally (Fig.  11.2 ).

      The Use of Drains 

 A single drain is used in the posterior torso in the 
intergluteal incision. Open drainage is useful for 
very mobile patients who prefer not to be 
restricted, although it is messier and requires the 
concomitant use of diapers or highly absorbent 
dressings or pads (Fig.  11.3 ).

  11      Male Torso and Back 

  Fig. 11.1    Athletic male torso showing the ideal “V” shape       
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   Closed drains are more bulky and diffi cult to 
conceal. Although they tend to be more cumber-
some with the foam vest and garment, their 
potential benefi ts should be discussed with the 
patient preoperatively. The vacuum generated 
may improve skin redraping. Naturally, they also 
contain much of the blood-stained drainage fl uid.   

    Markings 

    Deep Markings 

 The initial liposuction markings are made in the 
areas where extra fat is located (Fig.  11.4 ): the 
axillary fat pad, the mid back where the fat rolls 
are located in some patients, and the lower back 
over the hips (love handles). The latter area is 
often under-resected, leading to a suboptimal 
result, particularly if the patient gains any weight 
subsequently (Fig.  11.5 ). The key in this impor-
tant area is to thoroughly remove the fat in order 
to achieve the desired shape and provide a long- 
lasting result.

        Framing 

 Framing delineates the position of the muscles 
and other superfi cial anatomy landmarks. In the 

  Fig. 11.2    Intraoperative image showing the preferred 
incision and port sites       

  Fig. 11.3    Open drain in sacral incision       

  Fig. 11.4    Illustration    showing the areas requiring deb-
ulking of extra  fat ( in light blue )       
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upper back, the lateral border of the latissimus 
dorsi is outlined, although most of the defi nition 
of this muscle is achieved with the patient in the 
supine position. In practice, some defi nition of 
the upper back muscles is achieved simply by 
removing superfl uous fat. It is not necessary to 
mark and sculpt the smaller muscles like trape-
zius and rhomboids. Attempting to defi ne these 
muscles individually tends to produce an unnatu-
ral result. 

 The lower back is different. The important 
muscles to reveal are the paralumbar muscles, 
paired columns of muscle adjacent to the lower 
spine [ 3 ]. The lines formed by these create a 
hollow area lateral to them when the love han-
dles are empty. These continue inferiorly with 
the sacral dimples (Fig.  11.6 ). In some men the 
sacral dimples are visible, but they are not key 
features that determine an athletic shape, since 
men do not tend to have an appreciable sacral 
fat pad.

       Negative Spaces 

 There are three key areas for negative spaces in 
men: one is a triangular-shaped area lateral to the 
paralumbar muscles, with an upper limit along 
the lower costal margin (Fig.  11.7 ).

   The second negative space in this region is 
delineated by a line from the upper intergluteal 
crease to the point of maximum indentation 

  Fig. 11.5    Marking of the axillary fat pad, mid back, and 
love handles       

a

b

  Fig. 11.6    ( a ) Framing the latissimus dorsi and paralum-
bar muscles ( b ) preoperative markings to defi ne the para-
lumbar muscles       
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(PMI) of the waistline and another line (curved) 
from the same intergluteal crease point following 
the superior limit of the gluteus maximus muscle, 
ending in the upper limit of the trochanteric 
depression. In females this area produces a 
slightly smooth contour, whereas in men this area 
is a complete depletion zone that creates a lower 
waistline and improved muscular defi nition 
(Fig.  11.8 ).

   The third negative space is the sacral triangle, 
marked by connecting the sacral dimples and 
these dimples to the intergluteal crease point 
(Fig.  11.8 ). The dorsal areas for fat extraction in 
the male patient are shown in Fig.  11.9 .

        Procedure 

    Infi ltration 

 The procedure initiates with infi ltration. When 
we use general anesthesia, the solution consists 
of 1,000 cc Ringer’s lactate and 1:100,000 epi-
nephrine and lidocaine 20 cc 1 % solution. 

 Following a 2:1 ratio of infi ltrate to aspirate, 
aim to infi ltrate half of the volume in the superfi -
cial layer and half in the deep layer. The infi ltra-
tion begins in the deep layer and is completed in 
the superfi cial layers. This order is important, 
since tumescence is a transient state. If infi ltra-
tion began in the superfi cial layer, much of the 
wetting fl uid could migrate more deeply by the 
time the ultrasound delivery commenced. 
Delivery of ultrasound energy to dry tissues is 

  Fig. 11.7    Paralumbar negative spaces marked in purple       

  Fig. 11.8    The lumbar extraction red zone in men       

  Fig. 11.9    Illustration showing the dorsal extraction areas 
for the male patient: the areas of preferred deep extraction 
( light purple ) and the negative spaces ( in dark violet )       
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ineffective and potentially dangerous. Once the 
deeper layers are thoroughly infi ltrated, the 
superfi cial layer is fi lled, trying to make it as even 
as possible, until a state of turgid tumescence is 
achieved (Fig.  11.10 ).

       Emulsifi cation 

 In this step, emulsifi cation begins in the superfi -
cial layer and moves later to the deeper layers. 
This is the opposite order to infi ltration. 
Emulsifi cation should begin in the subdermal 
plane once optimal vasoconstriction following 
the infusion of tumescent fl uid has been reached 
and before the wetting solution has migrated 
deeply away from this plane. Slow, deliberate 
strokes are used so that the VASER probes emul-
sify evenly and smoothly. For the superfi cial 
plane, the system is tuned to pulsed (VASER) 
mode to prevent excessive heat generation. 

Additional VASER time is utilized along the 
areas of framing to prepare for more aggressive 
extraction in these areas. 

 Later, proceed to the deep layer. Begin with 
the deepest areas to ensure complete emulsifi ca-
tion, gently rubbing the probe against the muscu-
lar layer. Do this with very slow, controlled 
strokes. Once there is little or no resistance in the 
deep subcutaneous fat, return again superfi cially 
to blend with the previously treated area in the 
subdermal plane (Fig.  11.11 ).

       Extraction 

    Deep Extraction 
 From the intergluteal crease access incision, the 
deep love handle region is approached fi rst from 
medial to lateral. From deep to superfi cial, the aim 
is to almost completely empty the fat here in order 
to ensure a good contour and minimize the likeli-
hood of an undercorrection. From the same inci-
sion, any fat in the sacral triangle is also removed. 
Although this region requires aggressive liposuc-
tion, it should be performed using a safe technique, 
always aware of the location of the tip of the can-
nula. The guiding hand feels for the tip of the can-
nula and protects the posterior costal margin. 

 One of the key points to treat the waistline is to 
start with a small cannula (3.7 mm) in the deep 
layer and later advance to a 4.6 mm cannula to 
sculpt the negative space of the supragluteal area. 
In order to achieve lateral extraction, a specially 
designed curved 4.6 mm cannula is used to reach 

  Fig. 11.10    Tumescent solution infi ltration through the 
intergluteal incision       

a b

  Fig. 11.11    VASER emulsifi cation through the intergluteal port ( a ); notice the reach of the cannula when inserted 
through the posterior axillary port ( b )       
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distally around the waist. Remember that the stroke 
motion with this cannula has to follow the curva-
ture of the cannula. The arm movement of the sur-
geon is not to and fro in a linear pattern, but adopts 
a slightly semicircular pattern (Fig.  11.12 ).  

 Once the dorsal lumbar area is contoured, pro-
ceed to the upper back. The area of fat close to 
the posterior axillary fold is treated initially using 
a short, large-diameter cannula (4.6 mm × 12 cm 
cannula “4.6 baby”) since this is a diffi cult area 
for extraction due to the angulation. Once this 
area is debulked, the area more distally over the 
posterior torso is aspirated, fi rst with a 3.7 mm 
cannula, to “tunnelize” the fat to ensure a 
smoother result. If this dense fat is extracted 
using a larger-diameter cannula initially, the like-
lihood of irregularities and ridges is high. Once 
the majority of the fat is removed, the 4.6 mm 
cannula can be used for the fi nal touch. In the 
presence of back rolls, treat superfi cially with a 
3.7 mm cannula in order to release the dense 
fi brous tissue in this area until there is loss of 
resistance. An additional incision may be used 
that can provide better longitudinal access to the 
rolls for release. In women, this extra incision 
can be strategically hidden in the bra line; in men 
it may be visible.  

    Superfi cial Framing 
 Start with the paralumbar lines and the midline. 
The lower limit of the midline is located on an 
imaginary line between the two sacral dimples. 
Begin with a small cannula (3 mm), later pro-
ceeding to deepen the groove using a 3.7 mm 
cannula. The paralumbar lines are sculpted in the 
same way.  

 Warning 

 The lower back is one of the most danger-
ous areas to work on, especially during 
infi ltration and deep extraction from the 
upper intergluteal crease incision. The 
access is diffi cult and the angle is awkward. 
The costal margin is very low and some-
times diffi cult to identify. In addition, the 
fat is dense in the deep layer simulating 
superfi cial fat. Adjust the surgical table so 
that the torso is fl exed and the costal mar-
gin moves away from the trajectory of the 
probes and  cannulae. It is important to use 
the VASER ultrasound persistently to 
ensure that the fat is properly emulsifi ed 
and the resistance is the lowest possible. 
The passes should be deliberate but slow 
and careful. The smart hand (the one not 
holding the cannula) should continuously 
locate the tip of the cannula to ensure that it 
never passes beyond the inferior costal 
margin. The authors advise that only expe-
rienced surgeons should contour this area. 

a b

  Fig. 11.12    Deep fat extraction over the red zone using a curve cannula. ( a ) Area reached by the cannula, ( b ) extraction 
procedure       
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    The Negative Spaces 
 Since there are only two areas, start with the 
paralumbar negative space, using a 3.7 mm can-
nula. For a thorough extraction, the same area 
should be approached from the axillary incision 
using a long 3.7 or 4.6 mm cannula (Fig.  11.13 ).

   Later, complete the second negative space 
(lateral supragluteal) with a 4.6 mm curved can-
nula for the deeper areas and a 3.0 mm semi- 
curved cannula for the superfi cial plane, using an 
arm movement that correlates with the degree of 
curvature of the cannula. 

 If gluteal fat grafting is planned, the fi nal 
touch in the lumbar area is completed  after  per-
forming fat grafting [ 8 ,  9 ]. This is important to 
prevent a staircase appearance of the gluteal 
region, from the augmented buttock to the con-
cave lower back. As with all sculpting, a tonal 

progression from convexities to concavities is 
important to achieve a natural aesthetic appear-
ance. Results following liposculpture of the male 
torso and back are shown in Figs.  11.14  and 
 11.15 .

  Fig. 11.13    Extraction of the negative paralumbar zone       

a b

  Fig. 11.14    A 42-year-old male patient, preoperative ( a ) and 6 months postoperative ( b )       
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          Postoperative Care 

 The posterior axillary fold incision is closed with 
subdermal sutures. Usually a drain is placed in 
the intergluteal crease incision, although in cer-
tain cases permissive drainage is achieved simply 
by leaving the incision open. 

 Padding is placed over the sacral triangle for 
extra compression. A high-defi nition foam vest 
and overlying compression garment are applied.     
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                     Introduction 

 The gluteal area in men is defi ned by the shape 
and volume of the gluteus maximus muscle. 
A well-developed and aesthetically pleasing 
 gluteal region is a trait unique to primates, which 
is an evolutionary adaptation to erect posture and 
bipedal locomotion. The gluteus maximus mus-
cle and fat deposits in the superfi cial fascia 
largely form the buttock projection. In addition, 
our erect posture contributes to the lumbosa-
cral curve, which is also unique to primates 
(Fig.  12.1 ).

   In terms of evolutionary instincts, a developed 
gluteal region and muscular lower limbs denote 
power and strength. These are traits that make for 
a good hunter and thus a good provider. Well- 
defi ned, muscular buttocks, therefore, correlate 
closely with physical attractiveness [ 1 ]. It is the 
muscularity, shape, and defi nition of the male 
buttocks that are cues for sexual attraction, and 
not merely the size. Large, rounded, buttocks in 
obese patients are not cues for attractiveness. 
Intramuscular fat grafting combined with high- 
defi nition liposculpture improves the gluteal 
region and the overall body shape by uniting the 
torso with the muscular lower limbs [ 2 – 4 ]. 

 The male buttock shape is different than the 
female counterpart. While in females the silhou-
ette forms a smooth curve from the waistline onto 
the hips and the leg without sharp edges, in men 
it is sharp edged by defi nition. The form of the 
female buttocks is almost hemispherical, whereas 
in men it tends to be square. One of the key 

 surface anatomical features in men is the pres-
ence of the trochanteric depression. This concav-
ity on the lateral surface of the buttocks highlights 
the defi nition of the gluteus muscles along its 
perimeter. In the female buttocks, an obvious tro-
chanteric depression is not preferred (Fig.  12.2 ).

   There is an important relationship between the 
buttocks and thighs in males. The male fat anat-
omy shows a fusion between the superfi cial fas-
cia and the deep tissues in the lateral thigh. This 
usually necessitates treating the gluteal and thigh 
regions together as one aesthetic unit. The high 
density of deep fat in the buttocks makes it behave 
like superfi cial fat. Hence, there is little room for 

  12      Male Buttocks and Thighs 

  Fig. 12.1    Athletic male buttocks       
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fat storage in the lateral thigh and in the gluteal 
area in men. The majority of male patients who 
seek contouring of the buttock area request aug-
mentation rather than reduction. There are excep-
tions. Male patients with gynecoid features 
require liposculpture of the buttocks and thighs to 
defi ne the muscles and produce a convincing pic-
ture of athleticism and strength [ 5 ,  6 ].  

    Stealth Incisions 

 Three main incisions are used: the fi rst is in the 
intergluteal crease. This allows the surgeon to 
reach the superior gluteus, the lower back, and 
part of the midgluteal area. The second incision 
is made in the midpart of the infragluteal crease 
(see below), allowing easy access to the lower 
gluteal area. The inner thigh can be reached by 
the lower pubic incisions with the patient supine 
and by the infragluteal crease incisions for pos-
terior access with the patient prone. In cases 
when full leg defi nition is wanted, two addi-
tional incisions can be placed in the posterior 
fold of the knee area: one medial and one lateral 
(Fig.  12.3 ).

      The Use of Drains 

 As we stated in the previous chapter, the interglu-
teal incision is either left open for permissive 
drainage or a closed drain is placed in it. The 
infragluteal fold incisions should always be 
closed by subdermal sutures, since these are the 
ports of entry of fat grafting, to prevent protru-
sion of fat or migration. The posterior knee-fold 
incisions can be closed or left open for drainage.   

  Fig. 12.2    Comparison between male and female but-
tocks: female contour is more rounded with a smooth 
transition in the trochanteric depression, which should not 

be noticeable. In men, a more squared shape is desirable, 
also a visible trochanteric depression gives an idea of high 
muscular development       

  Fig. 12.3    Incision and ports sutured in place       
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    Markings 

    Deep Markings 

 The ideal buttock shape in males resembles the 
shape of the underlying gluteus maximus mus-
cle. The absence of fat is the standard, so there is 
little space for transition areas in this specifi c 
region. Later in the female chapters, we will 
observe that the gluteal area has specifi c zones 
for smooth contour, while in men sharp edges 
are often desired to produce a sculpted, muscular 
appearance. Usually the perigluteal area in males 
does not have a lot of excess fat, but the inner 
thigh can store some fat. This is marked for 
resection.  

    Framing 

 The superior portion of the gluteal area is dis-
cussed on the previous chapter. However, it is 
important to remember the defi nition zones: 

 With the patient in the upright position, begin 
by identifying the superior gluteal edge. Pressing 
over the superior aspect of the buttocks while the 
patient contracts the muscle helps defi ne the 
superior gluteal edge. 

 Proceed to identify the maximum point of 
indentation (PMI) in the waistline and trace a line 
to the top of the intergluteal crease and then a line 
from this point to the superior iliac crest; this 
forms a triangle area we called the green zone 
where the fat can be freely removed. 

 Next, identify the trochanteric depression on 
the lateral side and trace a line from the upper 
limit of it to the top of the intergluteal crease. By 
doing this, a new triangle is formed; we called 
this area the red zone. In females it is a transition 
zone, whereas in men it is an area of complete 
deep and superfi cial fat removal, with a lower 
limit defi ned by the upper gluteal crease 
(Fig.  12.4 ).

   The inferior gluteal area is divided into four 
zones by placing a vertical line through the center 
of the gluteus maximus and a horizontal line 
through the inferior gluteal crease. The lines 
intersect at the infragluteal midpoint (IGM).  

    Negative Spaces 

 There are three main areas for negatives spaces 
in the male buttocks: the proximal portion of the 
inner thigh, the red zone until the upper inter-
gluteal crease, and the trochanteric depression. 
In the thigh, there is a negative space over the 
posterior portion of the lateral intermuscular 
sulcus, between the quadriceps and the biceps 
femoris. 

 The middle third of the inner thigh contains an 
adhesion zone composed only of superfi cial fat. 
A line is drawn from the superior border of the 
zone of adherence to the infragluteal midpoint. 
The lower gluteal edge should normally end at 
the IGM. Lateral to the IGM, the border of the 
gluteus can be identifi ed by grasping the poste-
rior thigh muscles and rotating them externally. 
This maneuver helps in identifying extra fat on 
the lateral buttocks (Fig.  12.5 ).

   The trochanteric depression is desirable in 
men. If it is not present, it is created by perform-
ing superfi cial liposuction over the lateral but-
tocks (Fig.  12.6 ).

   The gluteal area itself is now divided into hor-
izontal thirds. The major projection zone must be 
located over the middle third. So it is important to 
identify the characteristics of each area to know 
where and how much fat to remove. 

 In the lower limb, the differentiation between 
muscular groups is important, especially in the lat-
eral thigh. With the patient fl exing at the hips and 
knees in a partial squat position, the depression 

  Fig. 12.4    Framing marking in the male patient: green 
and red zones       
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between quadriceps and biceps femoris can be 
visualized and marked. The lateral and medial 
borders of biceps femoris in the posterior view can 
be marked in the same position. 

 The distal insertion of quadriceps can be 
marked if the patient wishes to have more defi ni-
tion in the area. However, additional incisions in 
the anterior knee might be required.      

    Procedure 

    Infi ltration 

 Tumescent solution is infi ltrated uniformly in 
the fat layers, starting in the deep layer and 
later in the superfi cial layer. The solution con-
sists of 1,000 mL of normal saline and a vial of 
1:1,000 epinephrine together with sodium 
bicarbonate. The ratio of infi ltration to suction 
should be 2:1.  

    Emulsifi cation 

 Emulsifi cation is performed using third- 
generation ultrasound. The maximum time of 
emulsifi cation is 2 min per 100 mL of tumescent 
solution infi ltrated, but remember that the clinical 
endpoint is the loss of the tissue resistance [ 6 ]. 
For the gluteal area a 3.7 mm 2-ring probe is the 
probe of choice, while in the distal thigh a 2.9 mm 
3-ring probe is a better choice (Fig.  12.7 ).

       Extraction 

    Deep Extraction 
 Deep liposuction is performed using a 3.7 mm 
cannula over the lower back and upper gluteal area 
through the intergluteal crease incision (Fig.  12.8 ).

   Accessing from the infragluteal midpoint 
(IGM), begin the extraction of the lower and the 
lateral gluteal area and especially the inner thigh 

  Fig. 12.6    The trochanteric depression. The orange area 
(gluteal middle third) indicates the major projection zone       

  Fig. 12.5    Illustration of the negative spaces markings on 
male: The inferior gluteus and thigh. Notice the trochan-
teric depression as a negative space ( blue ), also the inter-
muscular areas between the biceps femoris and the 
surrounding muscles (also in  blue ). The transition zone 
( pink ) must be carefully identifi ed as muscular and fat 
deposits do blend. There are some negative spaces ( red  
and  light blue ) that defi ne the contour of the buttock       
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area. The extraction starts from distal to proxi-
mal; in men a more aggressive extraction is per-
mitted. The inner thigh is completed later when 
the patient is in supine position.  

    Superfi cial Framing 
 The upper gluteus maximus line is defi ned, as 
well as the lower internal area. Through the pos-
terior knee-fold incision, defi nition of thigh 
between the quadriceps and the biceps femoris is 
achieved. An inter-quadriceps line can be done as 
well. Defi nition of the lateral and medial borders 
of the biceps femoris is performed through the 
posterior knee-fold incisions.  

    Negative Spaces 
 Negatives spaces are located over the red zone 
bordered by the upper border of the gluteus 
 maximus, the trochanteric depression if there is 
extra fat located there, and over the medial infra-
gluteal crease. A small transition zone is made 
over the lateral leg between the iliotibial tract and 
biceps femoris, a sharp edge is done anterior, but 
while moving to posterior, a transition zone is 
done to smooth the area (Fig.  12.9 ).

        Fat Grafting 

 Fat tissue is harvested with a 3 mm blunt cannula 
to an empty, sterile bottle trap. Add 1 g of cefazo-
lin. Use decantation to separate the fat cells from 
the saline and serosanguinous components. 
Through the midinferior gluteal point, insert the 
cannula and start placing the grafting with a slow 
movement injecting only when the cannula is 
moving out. The graft will be mostly placed on the 
middle third of the gluteus. No injection over the 
trochanteric depression is necessary. On the con-
trary, when the intragluteal grafting is done, this 
concavity should appear more pronounced [ 4 ,  7 ].   

    Postoperative Care 

 Mild compression is recommended in the buttock 
area to prevent reabsorption of the fat grafted. In the 
thighs a normal compression garment is required to 
prevent swelling. Therapeutic lymphatic drainage 

 Warning 

 Remember to start from distal to proximal 
in the inner thigh extraction to avoid over-
resection over the mid-thigh adhesion zone. 

  Fig. 12.7    Fat emulsifi cation over the trochanteric area       

  Fig. 12.8    Superfi cial extraction over the trochanteric area       

  Fig. 12.9    Lateral thigh negative space       
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a

b

  Fig. 12.10    A 34-year-old male patient preoperative ( a ) and 6 months postoperative ( b ). Note the change in the contour 
and the convexity       
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is used over the thigh areas, directed to the inguinal 
lymph nodes on the inner thigh, and to the posterior 
knee-fold incisions for the lateral and medial thighs. 
Postoperative results are shown in Figs.  12.10  
and  12.11 .
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  Fig. 12.11    A 42-year-old male patient preoperative ( a ) and 6 months postoperative ( b )       
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                     Introduction 

 The abdomen is one of the most important 
regions in aesthetic body contouring. It is also 
one of the most challenging. Since the early days 
of aesthetic surgery, various surgical approaches 
have been used to improve the appearance of the 
abdomen, including liposuction, abdominoplasty, 
and various combinations or variations of these 
procedures [ 1 ,  2 ]. The diffi culty in achieving a 
beautiful, convincing result lies in the complex 
and elegant arrangement of the anatomical struc-
tures beneath the skin. If the surgeon does not 
have a good knowledge of the anatomy of the fat, 
musculature, and bony landmarks, the results of 
surgery become unpredictable. In the early days 
of aesthetic surgery, complications after abdomi-
nal contouring such as asymmetries, unsightly 
irregularities, and an unnatural appearance 
explained womens’ reluctance and reservations 
about undergoing such procedures. Today, lipo-
suction of the abdomen is the most frequently 
performed procedure for women in aesthetic 
plastic surgery. Lessons have been learned over 
the years, allowing us to achieve beautiful results 
with few complications [ 3 – 6 ]. 

 The ideal abdomen is not just fl at; it is a com-
bination of convexities and concavities that fol-
low the anatomy of the bones and muscles 
underneath [ 7 ]. Although variations are multiple 
and complex, the more defi ned we want the abdo-
men to appear, the more thorough and aggressive 
the treatment should be. 

 The female torso is characterized by a perfect 
combination of curves and projections that infl u-
ence the well-known waist-to-hip ratio. Achieving 
an ideal waist-to-hip ratio and seamless smooth 
contours in this zone are important objectives in 
order to achieve female attractiveness. Achieving 
the correct degree of defi nition is a challenge. In 
women, defi nition must be appropriate to obtain 
athletic, slim, and feminine results, while in men, 
a harder, more muscular appearance is preferred 
(Fig.  13.1 ).

  13      Female Abdomen and Torso 

  Fig. 13.1    Athletic female abdomen       
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       Stealth Incisions 

 High-defi nition body sculpting in the female 
patient involves defi ning rectus abdominis by 
revealing its lateral borders and midline, but not 
the horizontal tendinous intersections. Women 
almost never request a “six-pack” appearance, 
but prefer the more feminine “two pack.” Rarely, 
very athletic patients may want some defi nition 
of the rectus bellies horizontally. Once the rectus 
is defi ned, the surrounding areas must be care-
fully sculpted to obtain a natural appearance. 
Incision placement is important in the female 
abdomen because the incisions should be hidden 
yet the entire abdomen must be reached. The 
ideal incision points should be:
    1.    Pubis: In line vertically with the lateral border 

of the rectus abdominis, 5 mm incisions are 
placed in the inguinal region within the hair- 
bearing area. These incisions allow access to 
almost the entire abdominal region. From 
these sites, we can defi ne the waist, the rectus 
abdominis, and the midline.   

   2.    Umbilicus: For the superior midline and the 
inferior abdomen defi nition, an incision is 
hidden in the navel.   

   3.    Inframammary Crease: For both sides of the 
abdomen, an incision must be made in the 
inframammary crease in line vertically with 
the lateral border of the rectus abdominis. 
These incisions are hidden and allow us to 
access the superior abdomen and fl anks. If the 
breast is not big enough to create an appre-
ciable inframammary fold, we should avoid 
the inframammary incision so that there are 
no visible symmetrical scars. In women with 
small breasts, an areolar incision is preferable 
to provide access to the upper abdominal 
region.     
 Additional Incisions: Some patients may need 

additional incisions when the fatty tissue is 
excessive. These may be placed in the anterior 
axillary fold and the midline at the pubis. 
Incisions over the abdominal area should be 
avoided if possible. If one additional incision 
over the abdomen is essential for access, it should 
be over the horizontal tendinous intersections of 
the rectus abdominis. If more than one additional 

incision is needed, they should be placed asym-
metrically to avoid the stigmata of aesthetic sur-
gery (Fig.  13.2 ).

      The Use of Drains 

 Drains for women are seldom used in the abdo-
men. We prefer to leave the distal wounds open 
for drainage with massage and gravity. The upper 
incisions are closed with continuous subdermal 
sutures. When large fat volumes are extracted, we 
sometimes leave a drain in each pubic incision in 
order to avoid fl uid collections in the fl anks and 
the inguinal regions. A drain is left in the sacral 
incision.   

    Markings 

    Deep Markings 

 First, mark the most protuberant areas on the 
abdomen and fl anks. There is a central area that 
has less fat, where the belt creates chronic com-
pression. Mark it in red as an adhesion zone for 
careful extraction (Fig.  13.3 ).

       Framing 

 The linea alba and the linea semilunaris are the 
key framing lines in females. The midline is 

  Fig. 13.2    Incision points with ports in place       
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marked by palpation of the linea alba from the 
umbilicus to the xiphoid process (Fig.  13.4 ). The 
lateral border of the rectus is marked as continu-
ous lines in the resting position. If the patient spe-
cifi cally requests a “six-pack,” a light shadow is 
drawn over the horizontal tendinous intersection 
above the umbilicus.

       Negative Spaces 

 In order to highlight the muscles, the surrounding 
areas must be sculpted thoroughly to create nega-
tive spaces. By removing more fat, more shadow 
is cast and the defi nition improves. There should 
always be a tonal progression from the highlight 

to the shadow to ensure the contours appear 
smooth and natural. The negative spaces that are 
key to abdominal sculpting are as follows:
    1.    Midline negative space.   
   2.    Subcostal negative space.   
   3.    Subcostal triangle.   
   4.    Semilunaris triangle, between the semilunaris 

and the inguinal ligament.   
   5.    Suboblique triangle, just below the external 

oblique muscle. Mark it only in the athletic 
female.   

   6.    Pubic triangle, a wedge area to decrease the 
pubic angle (Fig.  13.5 ).

Deep liposuction

Adhesion zones

a b

  Fig. 13.3    Markings for deep extraction: ( a ) preoperative in vivo markings. ( b ) General ( blue ) zones for deep liposuction       

Muscular anatomical
landmarks

  Fig. 13.4    Marking of the underlying anatomy       

Negative spaces

1
2

3

4
5

6

1. Midline

2. Submammary triangle

3. Subcostal triangle
4. Semilunaris triangle

5. Sub-oblique triangle

6. Pubical triangle

  Fig. 13.5    Abdominal negative spaces ( green ) in the female 
patient       
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            Procedure 

 With the patient in the supine position, follow the 
original markings during the procedure. As a 
general rule, the space lateral to the rectus 
abdominis muscle needs to be treated with metic-
ulous deep liposuction, while deep and superfi -
cial liposuction over the rectus sheets is performed 
with care and precision to achieve defi nition. 

    Infi ltration 

 Each area is infi ltrated with standard tumescent 
solution (1,000 cc of normal saline, 10 cc 1 % 
lidocaine, and 1 ml of epinephrine 1:1,000), in 
the deep and superfi cial fat layers. Always begin 
with the deep layer, and later advance to the 
superfi cial layer to avoid migration from the 
superfi cial into the deep layers prior to emulsifi -
cation with ultrasound.  

    Emulsifi cation 

 Fat emulsifi cation is performed with third- 
generation ultrasound, blending between the 
superfi cial, intermediate, and deep fat layers with 
a 3.7 mm 3-ring probe for the lower abdomen and 
a 3.7 mm 2-ring probe for the upper abdomen. In 
the superfi cial and intermediate layer, VASER is 

used in 80 % pulsed mode, while in the deep 
layer, it is used in 80 % continuous mode. Energy 
may be increased if excessive resistance is felt 
due to increased fi brousness of the tissues. In 
very fi brous, fi t patients, the 3.7 mm 1-ring probe 
may be used [ 5 ].  

    Extraction 

    Deep 
 Deep liposuction is performed in the lateral and 
midregion of the abdomen using initially a 3.7 mm 
and later a 4.6 mm long cannula supply [ 4 ]. In slim 
patients, only the 3.7 mm cannula is used to avoid 
contour irregularities. The waistline area is suc-
tioned using the 3.7 mm long and 4.6 mm curved 
VentX cannulas. By using small-diameter, atrau-
matic cannulas (SST-6, Valeant Pharmaceuticals 
North America LLC), injury to the subdermal vas-
cular plexus is minimized, preserving the skin’s 
blood supply [ 3 ]. The waistline is contoured by 
taking advantage of the three main incisions, 
where the approaches converge into the point of 
maximum indentation (PMI) (Fig.  13.6 ).

       Superfi cial Framing 
 Superfi cial lipoplasty is performed for defi nition 
along the linea alba, linea semilunaris, and exter-
nal oblique abdominal muscles. Small cannulas 
(3.0, 3.7 mm) are used for a smooth contour. The 

a b

  Fig. 13.6    Deep extraction through the umbilical incision 
( a ). Extraction through the inframammary incision ( b ): 
the dotted line marks the landmark of the ribcage. For 

safety reasons, the cannula inserted from the pubic inci-
sions must never cross this line       
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fi ner the cannula is, the more predictable the skin 
retraction will be (Fig.  13.7 ).

       Negative Spaces 
 The secret to success in high-defi nition lipoplasty 
belongs in this step of the surgery. The artistry of 
transforming carved fat into a shape that looks 
and feels natural takes its origins in how the light 
is going to affect the shape. Follow two simple 
rules and your results will be better than expected.
    1.    Turn lines into curves.   
   2.    Create shadows along the natural concavities 

of the anatomy.     
 Start with the lower negative space, between 

the external oblique muscle and the inferior 
extent of the semilunar line. Start every negative 
space with a full extraction just next to the line, 
and make it smoother as you sculpt further away 
from the line. 

 Proceed with the semilunar lines from the 
inframammary incisions, defi ning the lines from 
superiorly to inferiorly along the line. Remember 
that these lines are slightly curved and not 
straight. Using curved cannulas, these slightly 
convex lateral curved lines are defi ned fi rst, fol-
lowed by the shadows lateral to them. 

 Later, the subcostal negative space is defi ned, 
keeping in mind that the space changes position 
from standing to supine. The original marking 
made on standing should be followed during 
sculpting.   

    Fat Grafting 

 In this area we do not perform fat grafting, as we 
do not need to augment any abdominal muscles. 
The feminine appearance is achieved only using 
liposculpture.   

    Postoperative Care 

 Close the upper and lower incisions with subder-
mal sutures. The lower pubic sites can be left 
open for permissive drainage in patients with 
large-volume liposuction to avoid seromas. 

 Lymphatic drainage massage is indicated for 
at least ten sessions to reduce postoperative 
swelling and bruising. The massage also speeds 
up the results and prevents fi brosis in the central 
abdomen, an area very prone to produce it. 

 A foam vest is used in the trunk. This provides 
better skin retraction, reduces the pain, and 
increases the pressure over the central abdomen, 
where most garments do not provide adequate 
compression. Over the foam vest, a compression 
garment is indicated to evenly compress the foam 
vest over the abdominal contours. This garment 
should be used for a period of up to 2 months. 

 With meticulous attention to detail in planning, 
marking, technique, and postoperative care, high 
defi nition can be achieved in patients of varying 
body types (Figs.  13.8 ,  13.9 ,  13.10 , and  13.11 ).

a b

  Fig. 13.7    Superfi cial framing along the linea semilunaris ( a ) and the linea alba ( b )       
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a

b

  Fig. 13.8    A 24-year-old fat female patient preoperative ( a ) and 5 years postoperative ( b )       
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a

b

  Fig. 13.9    A 29-year-old slim female patient preoperative ( a ) and 1 year postoperative ( b )       
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a

b

  Fig. 13.10    A 27-year-old fat female patient, preoperative ( a ) and 1 year postoperative ( b )       
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  Fig 13.11    A 37-year-old overweight female patient, preoperative ( a ) and 1 year postoperative ( b )       
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                     Introduction 

 The curves, slimness, and proportions of the 
female back play a key role in physical attrac-
tiveness. A slim waist, lumbar lordotic curve, 
and curvaceous hips defi ne beauty and feminin-
ity and increase sex appeal (Fig.  14.1 ). With 
advanced lipoplasty, the idea is to create 
smooth, seamless contours, some defi nition of 
important anatomical landmarks, and a deep 
waist above the  buttocks [ 1 – 6 ]. The hips should 
be contoured to improve curvaceousness and 
proportions, adding fat where necessary [ 7 ,  8 ]. 
Pay attention to the patient’s desires and 
 expectations, since the results that are desirable 
often vary between patients, ethnicities, and 
age groups. For instance, a curvaceous hip is 
often requested in Latin or African- American 
patients, whereas Caucasians might prefer 
slimmer hips. As we mentioned in previous 
chapters, the aesthetic ideal and goal is to pro-
vide a waist-hip ratio of 0.7.

   In most books on body contouring, liposuc-
tion over the back is mentioned as an aside and 
has not been given the importance or attention it 
deserves [ 9 ]. As in all forms of sculpture, treating 
the surrounding areas is fundamental to achiev-
ing good defi nition and smooth transitions 
between each aesthetic unit. We use a systematic 
approach to achieve ideal female form, carefully 
addressing the fl anks, dorsum, and hips so that 
the fi nal result appears not simply better, but 
beautiful (Fig.  14.2 ).

       Stealth Incisions 

 The back is an area of high exposure and scars in 
this area are diffi cult to conceal. For this reason, we 
need to place incisions in the natural folds where 
they are not likely to be seen when the patient 
wears a bathing suit. The use of special long can-
nulae allows us to reach the whole back without the 
need for extra back incisions. Additional incisions 
should be avoided as much as possible. 

 The ideal points for incisions should be 
(Fig.  14.3 ):
     1.    Axillary fold: One incision in the posterior 

axillary fold on both sides, strategically placed 
in the natural wrinkle of the fold at the poste-
rior axillary line.   

  14      Female Dorsum, Flanks, and Hips 

  Fig. 14.1    Beautiful female form       
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   2.    Intergluteal crease: One incision is made in the 
superior part of the intergluteal crease in order 
to access the lower back and the gluteal spaces.   

   3.    Additional incisions: If the lower back and the 
fl anks are diffi cult to reach with the interglu-
teal incision, we can place an extra incision at 
the bra-strap line, but we recommend this only 
for obese or secondary patients.      

    The Use of Drains 

 A drain, open or closed, is left in the sacral, inter-
gluteal incision (Fig.  14.4 ).

        Markings 

    Deep Markings 

 Fat deposits are marked from the center to the 
periphery, extending superiorly and inferiorly from 
the point of maximum indentation (PMI). Back rolls 
are marked for aggressive liposuction (Fig.  14.5 ).

       Framing 

 Special markings are made in the fl anks to enhance 
the waistline. The only framing point is the paired 
sacral dimples and the midline above the line 
between them. These markings defi ne the poste-
rior inferior iliac spines and paralumbar muscles, 
respectively. The lateral borders of the paralumbar 
muscles are palpated and marked with the patient 
standing and hyperextending the hips (Fig.  14.6 ).

       Negative Spaces 

 First, we locate the point of maximum indenta-
tion (PMI) of the waist. This is found by  palpating 
the inferior costal margin and the anterior supe-

a b

  Fig. 14.2    A 22-year-old female patient preoperative ( a ) and 15 days postoperative ( b )       

 Warning! 

 Try to avoid as much as possible placing the 
central back incisions. There are two main 
indications for an extra incision in the 
exposed area of the back: heavy patients that 
have back rolls due to signifi cant fatty depos-
its in the central back and secondary patients 
that have fat below the costal margin. 

  Fig. 14.3    Female dorsum incisions       
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rior iliac crest and following the lateral muscular 
structure between these until the point of maxi-
mum concavity is reached. Later, we divide the 
dorsum into two: upper back and lower back. The 

upper back is located from the arm to the PMI 
and the lower from this point to the trochanteric 
depression. 

    The Green and Red Zones 
 First, draw a line from the PMI to the superior 
point of the intergluteal crease and then a line 
from this point to the superior iliac crest laterally. 
This forms a triangular area we call the green 
zone where fat should be removed thoroughly 
(Fig.  14.7 ).

   Identify the trochanteric depression on the lat-
eral side of the gluteus maximus muscle and trace 
a line from the top of the trochanteric depression 
to the upper limit of the intergluteal crease. By 
doing this, a new triangle is formed; we call this 
area the red zone. This zone requires special 
management because it is a transition zone 
between the green zone and the trochanteric 
depression. The red zone area should be treated 
with caution in order to avoid overresection. The 

  Fig. 14.4    Areas reached using long cannulae in 
the back       

Deep liposuction

  Fig. 14.5    Markings for deep extraction       

Muscular anatomical
landmarks

  Fig. 14.6    Markings of the sacral dimples, muscular ana-
tomical landmarks, and the midline for framing       

PMI

  Fig. 14.7    Illustration showing the point of maximal 
indentation ( PMI ) and the negative spaces:  green  and  red  
zones       
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aim is to create a smooth curve from the  convexity 
of the hip to the narrow waist.    

    Procedure 

 The dorsum is the fi rst challenge when perform-
ing high-defi nition surgery, as we begin the sur-
gery with this area in the prone position. The skin 
is thick and the fatty tissue is usually hard and 
fi brous, making it easy to produce deformities if 
enough care is not taken. Based on the markings, 
we have to compare each side at all times to 
ensure symmetry. 

    Infi ltration 

 We begin infi ltration in the deep layer of the 
lower back and then proceed to the superfi cial 
layers using standard tumescent solution. It must 
be infi ltrated as evenly as possible in the superfi -
cial layer. Under general anesthesia, lidocaine 
may or may not be used for infi ltration. We add 
lidocaine in secondary patients to reduce pain in 
the postoperative period.  

    Emulsifi cation 

 In the fi brous fat of the back and fl anks, VASER 
is going to be used for up to 2 min for every 
100 cc of infi ltrated solution. We begin by emul-
sifying the superfi cial layer and then the deep 
layer with a 3.7 mm 2-ring or 1-ring probe. In the 
superfi cial and intermediate layer, VASER is 
used in 90 % pulsed mode, while in the deep 
layer, it is used in 90 % continuous mode [ 5 ].  

    Extraction 

    Deep Extraction 
 Proceed to the upper back. This area is approached 
using a short, large-diameter cannula (4.6 × 12 cm 
VentX cannula or “4.6 baby”). Without such a can-
nula, this area proves to be awkward and  diffi cult 
due to the angulation (Fig.  14.8 ). Once this area 

near the axilla has been aspirated, continue toward 
the mid and lower back, starting with a 3.7 mm 
cannula, to “tunnelize” the fat to achieve a 
smoother result. If you begin aspiration in this 
fi brous fat with a larger-diameter cannula, you will 
create some unsightly ridges for sure. After fi nish-
ing with the 3.7 mm cannula, change to the 4.6 mm 
cannula for the fi nal touch. In the presence of back 
rolls, use the 3.7 mm cannula superfi cially until 
you lose resistance so that the fat is removed and 
the skin is allowed to redrape over the back. If this 
is proving diffi cult, use an additional incision that 
provides better longitudinal access to the rolls for 
release. In women, this incision should be placed 
in the location of the bra straps.

   The waistline area is suctioned by 4.6 mm, 
4.6 mm curved, and 4.6 mm semi-curved VentX 
cannulae [ 2 ]. Deep, thorough liposuction must be 
performed for the waistline defi nition. Short can-
nulae can be used for deep extraction over the 
upper back rolls. Liposuction over the lumbar 
 triangle must be performed carefully to avoid 
trauma to the underlying structures or even pen-
etration of the abdominal cavity. The green zone 
also needs deep and superfi cial lipoplasty. Tough 
back rolls can be released using a basket cannula, 
combined with deep and superfi cial liposuction 
(Fig.  14.9 ).

       Superfi cial Framing 
 Superfi cial lipoplasty must be performed over the 
lumbar triangle in order to achieve defi nition of 
the underlying muscles and the sacral dimples, as 
they are considered aesthetically pleasant and 
youthful (Fig.  14.10 ). The red zone requires gentle 

  Fig. 14.8    4.6 × 12 mm “baby” cannula       
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superfi cial and intermediate lipoplasty, creating a 
smooth transition between the PMI and the tro-
chanteric depression and a natural tonal progres-
sion between the superior aspect of the  buttock 
below and the deep waist above. Remember, a 

narrower cannula is more forgiving and more 
 precise when blending two adjacent zones.

       Negative Spaces 
 In order to achieve a natural appearance, a smooth 
transition with intermediate and superfi cial lipo-
plasty needs to be done between the lumbar tri-
angle, the buttocks, and the red zone. Also, the 
intermediate layer lipoplasty allows us to defi ne 
the lumbar and dorsal muscles in women to 
sculpt a more muscular appearance in selected 
cases.   

    Fat Grafting 

 Fat grafting is only necessary in the trochanteric 
depression when a patient with small hips has a 
boy-like appearance. The technique of buttock 
enhancement is described in Chap.   15    . 
Liposuction alone without fat grafting is often 
enough to accomplish the enhancement of waist- 
hip ratio [ 7 ,  8 ]. Results of the procedure are 
shown in Figs.  14.11 ,  14.12 , and  14.13 .       

    Postoperative Care 

 The posterior axillary fold site is closed with 
 subdermal sutures. A draitis placed in the 
intergluteal crease incision to avoid seromas. 

  Fig. 14.9    Curved cannula extracting fat from the green 
zone       

a

b

  Fig. 14.10    Superfi cial framing: ( a ) marking of the sacral 
dimples, ( b ) fi nal result       

 Warning! 

 Liposuction between the red zone and the 
upper gluteus muscle needs to be per-
formed gently. Overresection of this area is 
detrimental because it can masculinize the 
dorsum. The gluteal area must project suf-
fi ciently and extend appropriately to give a 
natural and beautiful result. If the upper 
pole of the buttock is inadvertently resected, 
it is very diffi cult to correct since it will 
need repeated fat grafting. There is a long 
learning curve and proper training is essen-
tial in order to avoid overcorrections. 
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a

b

  Fig. 14.11    A 27-year-old female patient preoperative ( a ) and 3 months postoperative ( b ). The patient had a previous 
procedure on the back. Asymmetrical liposuction was performed due to scoliosis       
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Alternatively, the incisions can simply be 
left open here for permissive postoperative 
drainage. 

 Padding is left on the sacral area for extra 
compression. A foam vest and compression gar-
ment over the waist and torso are important for 
smooth, even skin retraction. 

 Postoperative massage and lymphatic drain-
age are important in this area since the lower 
back tends to retain fl uid. This should commence 
within 1–2 days following surgery.     
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                     Introduction 

 Evolutionary biology suggests that an hourglass 
fi gure, with a narrow waist and full buttocks, is 
associated with female reproductive potential 
and physical health across cultures, generations, 
and ethnicities. Rounded, well-projected but-
tocks indicate youth and provide an indirect 
index of the pelvis size and thus fertility. 

 Our close primate ancestors had in the but-
tocks a sexual presentation and primary arousal 
site. Some anthropologists have even proposed 
that breast fetishism is a derivative of the but-
tocks’ similarity with the breasts. 

 Early human civilizations artwork clearly por-
trays the importance of this anatomical area. The 
Venus de Willendorf (Museum of Natural History 
of Vienna) is a Paleolithic sculpture dated between 
24,000 and 22,000 BCE, which clearly shows a 
female body with notable buttocks and breasts. In 
ancient China the buttocks were compared to the 
full moon. Ancient Greek and Roman sculpture 
also recreates magnifi cently the buttock’s ideal 
anatomy as can be seen in the Venus Callipyge 
(Naples National Archaeological Museum). 
Nowadays, the buttocks still play a prominent role 
in eroticism, sexuality, and physical attraction. 
There is no universally accepted ideal buttock 
shape, and differences in preference exist across 
cultures and ethnicities, both in size and shape [ 1 ]. 
However, most have a preference for buttocks that 
are pert, with smooth round contours (Fig.  15.1 ).

  15      Female Buttocks 

  Fig. 15.1    Female buttocks       
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       Stealth Incisions 

 Two main 5 mm incisions are used. The fi rst is at 
the superior limit of the intergluteal crease that 
allows access to the superior gluteus, the lower 
back, and part of the mid gluteal area. The second 
incision is placed at the midpoint of the infraglu-
teal fold. From here we can easily access the 
lower gluteal area and the internal and external 
posterior thigh (Fig.  15.2 ).

      The Use of Drains 

 A drain is used in the intergluteal incision, open 
or closed. Drains are not needed for the infraglu-
teal incisions; on the contrary, when fat grafting 
is performed, it must be closed to avoid fat 
leakage.   

    Markings 

 The ideal buttocks have the shape of a hemi-
sphere where the only defi ned edge is at the 
inferior- medial zone, whereas the rest of the bor-
ders blend seamlessly with the surrounding thigh 
and the torso. 

 The upper portion of the gluteal area is dis-
cussed in Chap.   14    . However, it is important to 
remember the defi nition of the red and green zones. 

    Deep Markings 

 Mark the fat deposits that are located in the 
fl anks, the sacral fat pad, the hips, and the lateral 
and medial thighs. These areas are going to be 
extracted by deep liposuction.  

    Framing 

 In females, the only areas for pure framing are 
the sacral dimples, but we have to establish a 
guideline for contouring after the deep extraction 
(Fig.  15.3 ) [ 2 ].

   We describe a simple but reliable classifi ca-
tion of the zones to provide better contouring. We 
call them the green and red zones. 

 Identify the maximum point of indentation 
(PMI) (Fig.  15.4 ) in the waistline and trace a line 
to the upper limit of the intergluteal crease. Then, 
mark a line from this point to the superior iliac 
crest; this forms a triangular area we called the 
green zone where the fat can be freely removed 
(Fig.  15.5 ).

    Next, identify the trochanteric depression on 
the lateral side and trace a line from the top of the 
trochanteric depression to upper limit of the 
intergluteal crease. By doing this a new triangle 
is formed, the so-called red zone. The red zone is 
a transition area between the green zone and the 
trochanteric depression and requires gentle care-
ful lipoplasty to a avoid overresection (Fig.  15.6 ).

  Fig. 15.2    Incisions with ports sutured in place on the 
superior intergluteal crease and over the mid inferior glu-
teal point bilaterally         Fig. 15.3    Superior gluteal edge marking       
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   The upper border of gluteus maximus delin-
eates the lower border of the red zone. To fi nd the 
border, ask the patient to contract the muscle and 
mark it.  

    Negative Spaces 

 Part of the upper aspect of the buttock lies inside 
the red zone, so the negative space of the red zone 
in the lower back must blend with the inferior 
limit of the red zone over the smooth convexity of 
the buttock. Similarly, the green and red zones 
must blend seamlessly with one another although 
liposuction in the green zone is more thorough in 
order to sculpt the waist near the PMI (Fig.  15.7 ).

   The inferior gluteal area is divided into four 
zones by tracing a vertical line from the center of 
the gluteus and a horizontal line that crosses 
through the infragluteal fold (Fig.  15.8 ):
    Zone 1, the lower internal gluteal area: It forms 

an acute angle in an aesthetically pleasant but-
tock, as stated by Mendieta [ 3 ] in his classifi -
cation of female buttocks.  

  Zone 2, the lower external gluteal area: Producing 
a smooth contour here is often elusive. It is the 
transition between the lateral leg and the 
buttock.  

  Zone 3, the inner thigh: The markings for fat removal 
should extend distally into the middle third of the 
inner thigh where there is an adhesion zone.  

a b

  Fig. 15.4    Point of maximum indentation (PMI): ( a ) identifi cation, ( b ) marking. The  white arrows  show that the PMI 
is asymmetric in this patient       

  Fig. 15.5    The green zone: free extraction area       

  Fig. 15.6    The red zone: extract with caution to avoid 
overresection       
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  Zone 4, the outer thigh: It extends from the lateral 
portion of the buttocks and requires deep 
 liposuction to remove the extra fat that 
deforms the hips. The markings for fat removal 
extend from the inferior portion of the tro-
chanteric depression and end at the distal third 
of the thigh at the adhesion zone.    
 The inner thigh is divided into thirds; the mid-

dle one is an adhesion zone, which contains only 
superfi cial fat, so overresection should be avoided 
in this area. From the upper limit of the adhesion 
zone, a line is drawn upward to the infragluteal 
midpoint. The resulting area is safe for extraction 
and has the advantage of holding a high stem cell 
concentration (Fig.  15.9 ).

   The lower gluteal edge should normally end at 
the infragluteal midpoint. However, it is important 

  Fig. 15.7    Muscular landmarks and the  green  and  red  
zones. The  green  zone is comprehended between the point 
of maximum indentation (PMI), and the iliac crest. The 
 red  zone between the lateral and the superior border of the 
trochanteric depression. The trochanteric depression is an 
area of fat grafting in female when it is visible ( blue )       

1

3 4

2

  Fig. 15.8    Zones in the inferior gluteal area:  1  lower inter-
nal ( light blue ),  2  lower external ( yellow ),  3  inner thigh 
( purple ),  4  outer thigh ( red ). Areas with colors do delimi-
tate negative spaces for free and smooth liposuction. The 
inner thigh  red  rectangle shows the adhesion zone where 
lipo is prohibited       

  Fig. 15.9    The adhesion zone (in  red ) and the inner thigh 
safe extraction area (in  pink )       
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to identify the entire border of gluteus maximus 
on the lateral side. By making an internal rotation 
of the thigh, this border can be easily seen and 
drawn. This maneuver allows identifi cation of the 
extra fat on the lateral buttocks (Fig.  15.10 ).

   The inferior internal quadrant contributes to 
the inferior internal border of the buttocks. This 
border forms an angle that determines the round-
ness of the gluteus (Fig.  15.11 ). This angle should 
be acute in order to provide a youthful look and 
permit a “rhomboid” of light to be seen between 
the inferior borders of the buttocks and the upper 
inner thighs.

   A line from the infragluteal midpoint to the 
inferior edge of the trochanteric depression is 
drawn. This forms a transition area that also 
requires a smooth transition (Fig.  15.12 ).

   The gluteal area is divided into horizontal thirds. 
The middle third should project the most, whereas 
the upper and lower thirds transition to the red zone 
and upper thigh, respectively. Usually, the upper 
and lower thirds undergo varying degrees of lipo-
suction, whereas the middle third receives fat graft-
ing to enhance projection (Fig.  15.13 ). It is important 
identify the characteristics of each area to know 
where and how much to remove (Fig.  15.14 ).

a b

  Fig. 15.10    Thigh internal rotation maneuver allows identify the lateral projection of the gluteal fold, following the 
gluteus maximus. ( a ) Neutral position, ( b ) after rotation       

a b

  Fig. 15.11    Internal buttock angle. ( a ) The ideal angle must be acute. ( b ) Note results of extraction on the left by lipo-
suction only (in  blue ) vs. the right side ( untouched ). This technique is described by Mendieta [ 3 ]       
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         Procedure 

 Under general anesthesia the patient is placed in the 
prone position. The aim of the procedure is to 
defi ne and enhance the buttocks by revealing the 
rounded appealing shape. This is performed 
through selective debulking, fat grafting, and blend-
ing of the various zones described above [ 2 – 5 ]. 

    Infi ltration 

 Tumescent solution is infi ltrated uniformly in the fat 
layers, starting in the deep layer and ending in the 

superfi cial layer. The solution consists of 1,000 mL 
of normal saline, sodium bicarbonate, 1 ml of 1:1,000 
epinephrine, and varying amounts of lidocaine. The 
ratio of infi ltration to suction should be 2:1.  

    Emulsifi cation 

 Emulsifi cation is performed using third- 
generation ultrasonic probes. The average time of 
emulsifi cation is 2 min per 100 mL of tumescent 

  Fig. 15.12    Lower external transition area ( arrow ): com-
prehended between the lower border of the trochanteric 
depression and the external projection of the gluteal fold. 
This is an area of care to shape the ideal spherical shape of 
the buttock       

  Fig. 15.13    Major gluteal projection zone ( orange )       

  Fig. 15.14    Illustration of all the markings in the gluteal and 
perigluteal area. Notice the mid gluteal area markings for 
intramuscular fat grafting ( pink ). The trochanteric area ( blue ) 
might need extramuscular lipofi lling in selected cases. The 
upper perigluteal red zone (in  pink ) and the lower external 
transition area are very important: overresection here is very 
diffi cult to correct       
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solution infi ltrated, but remember that the clinical 
endpoint is loss of tissue resistance.  

    Extraction 

    Deep Extraction 
 Deep liposuction is performed using a 3 mm can-
nula over the marked areas. The intergluteal 
crease incision is used to access the lower back 
and upper gluteal area. It is important to do a 
careful extraction and not to overresect the red 
area to ensure a smooth transition from the green 
zone into the trochanteric depression (Fig.  15.15 ).

   Accessing from the infragluteal midpoint 
(IGM), begin the extraction of the lower and the 
lateral gluteal areas and especially the inner thigh 
area. This area needs to be extracted from distal 
(upper limit of the adhesion zone) to proximal to 
achieve a smooth transition into the buttocks.  

    Superfi cial Framing 
 As stated before, the only area for framing is the 
sacral dimples. These are created by superfi cial 
liposuction using a 3 mm suction cannula. The 
compression technique with the nondominant 
hand over the tip of the cannula is used to remove 
almost all subcutaneous fat at the dimples. The 
midline can be deepened with the 3 mm cannula 
between the paralumbar muscles as far inferiorly 
as an imaginary line between the sacral dimples.  

    Negative Spaces 
 The sacral triangle, the waistline, and the exten-
sive blending between the green and red zones 

are addressed in this step. The idea is to merge 
the aggressive extraction from the green zone 
into the red zone, especially at the hip area, next 
to the trochanteric depression. This area is diffi -
cult to access from the central intergluteal inci-
sion, so special cannulae have been designed for 
this purpose (4.6 mm and 3.0 mm curved cannu-
lae) (Fig.  15.16 ).  

 Warning! 

 It is imperative to work on the hip area with 
the special curved cannulae and to remove 
the fat with caution to avoid overresection 
that will lead to a masculine appearance. If 
the surgeon is not sure about the endpoint 
for this area, it is always better to leave a 
little more fat than expected. A touch-up is 
always an option later, but overresection is 
very diffi cult to correct. 

  Fig. 15.15    Deep extraction on the green and red zones       

  Fig. 15.16    Curved cannulae showing the area that can be 
reached over the hip       
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 In the lateral portion of the lower buttock, a 
negative space is created to blend the deep extrac-
tion in the lateral thigh and the buttock shape, 
which is more curved. The line between the lower 
trochanteric depression and the IGM serves as a 
guideline for intermediate extraction to eliminate 
the step created by the deep extraction. 

 The inner thigh is suctioned through the IGM 
incision. The upper inner thigh is blended with 
the middle third of thigh, using conservative and 
cautious lipoplasty over the adhesion zone to 
avoid irregularities.

   

    Fat Grafting 

 Fat tissue is harvested with a 3 mm blunt cannula 
to an empty, sterile bottle trap. Use decantation to 
separate the fat cells from the saline and serosan-
guinous components. Through the mid inferior 
gluteal incision, insert the cannula and start plac-
ing the grafts with a fanning motion from deep to 
superfi cial. Most of the graft is placed in the mid-
dle third of the gluteus, with additional graft 
placed to upper or lower poles if needed 
(Fig.  15.17 ) [ 6 – 9 ].

    

    Postoperative Care 

 Mild compression is recommended in the buttock 
area to prevent reabsorption of the grafted fat. In 
the thighs, a normal compression garment is 
required to prevent swelling. The garment should 
be used for a period of 2 months. 

 Therapeutic manual lymphatic drainage mas-
sage is used over the thigh areas, directed to the 
inguinal lymph nodes at the inner thigh. Buttocks 
are one of the most rewarding areas to treat in 
high-defi nition body sculpting (Figs.  15.18 , 
 15.19 ,  15.20 ,  15.21 , and  15.22 ).

 Warning! 

 Remember to start the inner thigh extrac-
tion from distal to proximal to avoid an 
unwanted overresection on the midportion 
on the inner thigh (the adhesion zone). 
Most of the times, extraction of the mid-
portion of the thigh is not needed. 

 Warning! 

 Begin the fat grafting procedure by placing 
the cannula parallel to the surgical table, 
from intramuscular into the gluteus maxi-
mus and medius muscles and later more 
superfi cial in the supramuscular level. 
Always infi ltrate small strips of fat and 
inject the fat on the way out so there is no 
elevation in the compartment pressure. 
This may minimise the risk of fat 
embolism. 

  Fig. 15.17    Fat grafting       

  Fig. 15.18    Intraoperative images: ( 1 ) preoperative, ( 2 ) 
immediate results after liposuction and fat grafting of 350 
ml per side       
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a

b

  Fig. 15.19    A 28-year-old female patient preoperative ( a ) and 4 years postoperative ( b ). 500 ml was grafted on 
each side       
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a

b

  Fig. 15.20    A 20-year-old female patient preoperative ( a ) and 1 year postoperative ( b ). 400 ml was grafted on 
each side       
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a

b

  Fig. 15.21    A 29-year-old female patient preoperative ( a ) and 1 year postoperative ( b ). 400 ml was grafted on 
each side       
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  Fig. 15.22    A 24-year-old female patient preoperative ( a ) and 1 year postoperative ( b ). Asymmetric grafting was done: 
250 ml was grafted on the left buttock and 350 ml on the right side       
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                     Introduction 

 There is a rising demand for aesthetic enhance-
ment of the breast (Fig.  16.1 ). The use of implants 
is still considered the gold standard to improve 
the volume and shape of the female breast. 
However, many patients who desire augmenta-
tion still have reservations and concerns about the 
use of silicone or saline implants. Autologous fat 
provides an alternative to implants for moderate 
augmentation and contouring of the breast [ 1 ].

   Fat was fi rst proposed as a fi lling material by 
Neuber in 1893. The concept rapidly gained 
momentum, and subsequent work by Guerrero 
Santos, Bircoll, Coleman [ 2 ], and others has shown 
that it is possible and safe to harvest and graft fat 
for rejuvenation of the face and contouring of the 
body, provided it is handled with care [ 1 ,  3 ]. 

 Fat has many attributes of the ideal fi ller. It is 
natural, soft, and safe and has the potential for 
permanence if it acquires a new blood supply fol-
lowing placement in the recipient site. Since 

  16      Female Breasts 

a b

  Fig. 16.1    Aesthetically ideal female breasts ( a ,  b )       
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breast fat grafting is technique dependent, the 
long-term results are variable [ 4 – 6 ]. We use 
VASER ultrasound to emulsify fat before extrac-
tion, a process that does not compromise viability 
of the adipocytes. 

 The breast has a rounded shape defi ned by the 
breast gland contour. The anatomical features 
surrounding the breast gland enhance its shape 
and projection. The triangular area between the 
clavicle and the anterior insertion of the deltoid 
muscle; the axillary portion of the gland, or 
Spence’s tail; and the negative space lateral to the 
gland, should follow a lazy “S.”  

    Stealth Incisions 

 The ideal incisions should be made with the 
patient in the supine position, with a 90° arm 
abduction. Five-millimeter incisions are placed 
in the anterior axillary fold, in the areola, and in 
the inframammary fold. 

 The ports are placed in the incisions and 
sutured in place (Fig.  16.2 ).

      The Use of Drains 

 Drains are not necessary in the breast. The fat 
injections are performed by accessing the breast 
tissue through the anterior axillary fold incisions. 

These incisions should be closed to avoid leakage 
of fat following the procedure.   

    Marking 

    Deep Markings 

 With the patient in the standing position, outline 
the gland. Mark the areas that need more projec-
tion. This is usually the upper poles of the breast. 
Most of the fat will be injected in these areas. 
Mark the surrounding area of the breast, from the 
axilla lateral to Spence’s tail to the lower portion 
of the lateral chest wall (Fig.  16.3 ). These sur-
rounding areas will be treated with thorough fat 
removal in order to enhance the relative size and 
shape of the breast itself.

       Framing 

 Little framing is needed in the breast area. 
However, a slight delineation of the pectoralis 
border at the upper limit of the breast enhances 
the breast shape and increases muscular defi ni-
tion. The lateral “S” is marked to defi ne the 
smooth contours of the breast.  

    Negative Space 

 The negative space lies lateral to the breast, 
from the lateral aspect of the inframammary 
crease to the anterior axillary line at the axilla. 
There should be very little fat remaining in this 
space so that a shadow is created, enhancing the 
contour of the breast along the “S”.   

    Procedure 

    Infi ltration 

 Proceed to infi ltrate using tumescent solution 
with 1,000 ml of normal saline, 50 ml of 1 % 

  Fig. 16.2    Incisions with ports at the anterior axillary fold 
and in the inframammary fold       
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 lidocaine, 12.5 ml of sodium bicarbonate, and 
1 ml of epinephrine 1:1,000. The ratio of infi ltrate 
to volume of fat removed is approximately 2:1.  

    Emulsifi cation 

 To enhance the breast, superfl uous fat near the 
axilla and around the breast is emulsifi ed and 
removed using VASER. Beginning in the super-
fi cial layer, smooth even strokes are used with 
the ultrasound set to pulsed mode at 80 %. 
Pulsed mode halves the energy delivered to the 
tissues and reduces the risk of excessive heat 
generation under the thin skin around the axilla 
and breast. Never forget to protect the skin from 
burning by using a double-layered wet towel 
around the port and under the probe. The  axillary 

site is prone to burns due to the angulation 
required in this area. 

 Additional VASER time is required in the 
framing areas where thorough fat removal and 
sculpting are performed to create shadows.  

    Extraction 

    Deep Extraction 
 Through the anterior axillary fold incision, the 
axillary fat pad and the extra fat surrounding the 
lateral breast are extracted using a 3.7 mm can-
nula (Fig.  16.4 ).

       Superfi cial Framing 
 In the superfi cial layer, aspiration along the upper 
pectoralis muscle line near the axilla is  performed. 

Anatomic areas of the breast

The upper and lower poles.

  Fig. 16.3    Anatomical areas of the breast, upper and lower poles ( green  and  blue ), the subclavicular triangle ( red ), the 
peripheral area around teh breast ( purple ). On the lateral view, note the tail of Spence extending towards the axilla       
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Extending distally from the axillary incision, an 
outline of the breast gland is sculpted following 
the “S” pattern. The rounded breast shape is 
delineated in this way using 3.0 mm and 3.7 mm 
cannulae.  

    Negative Spaces 
 There should be very little fat over the chest wall 
lateral to the breast. This negative space extends 

superiorly toward the axilla and inferiorly over 
the thoracic portion of the external oblique mus-
cles. The relative depth of the negative space 
enhances the apparent volume and projection of 
the breast.   

    Fat Grafting 

 Fat is harvested with a 4 mm blunt cannula from 
other sites to an empty sterile bottle trap. We prefer 
to harvest from the inner thighs and lower abdo-
men. Antibiotic is added to the trap. The fat is then 
concentrated by centrifuging it at 3,000 rpm for 
3 min. For breast augmentation, the anterior axil-
lary incision allows fat grafting in the supramuscu-
lar, intramuscular, and submuscular layers. 

 Through the anterior axillary fold incision, the 
pectoralis major is located and pinched, between 
the fi ngers and thumb. A 3 mm blunt 30° curved 
cannula is introduced into the muscle, and retro-
grade injections of fat are made in a fanning 

  Fig. 16.4    Deep extraction through the anterior axillary 
fold incision       

a

c

b

  Fig. 16.5    Breast fat grafting: ( a ) the curved cannula for axillary access. ( b ) Pinching technique and injection through 
the anterior axillary incision. ( c ) Fat injection though the areolar incision       
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motion, fi rst in the intramuscular plane and later 
in the submuscular plane (Fig.  16.5 ). Once these 
layers are full, a 16-gauge needle or cannula is 
used with 5 ml syringes for supramuscular fat 
grafting into the fat around the breast gland and 
in the subdermal tissues. Small strips of fat are 
placed in a fanning motion from deep to superfi -
cial (Fig.  16.6 ). The average volume of fat graft-
ing is 100–300 ml per side.

    Fat grafting is used during high-defi nition 
body sculpting [ 3 ] to provide a moderate aug-
mentation of the breasts (Figs.  16.7 ,  16.7 ,  16.8 , 
 16.9 , and  16.10 ).          

 Warning! 

 Avoid the use of drains in the breasts when 
fat is grafted to the area. 

a

b

  Fig. 16.6    Supramuscular-subdermal tissue fat grafting. 
( a ) 5 mm syringes with the fat for grafting. ( b ) Injection 
technique       
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a b

c d

e f

  Fig. 16.7    Grafting: before ( a ,  b ,) and after ( c ,  d ) the fat injection. Notice the change of volume  between the two 
images ( arrows ). ( e ) Preoperative, ( f ) 6 months postoperative       
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a b

c
d

  Fig. 16.8    Grafting: before ( a ,  b ) and after ( c ,  d ) the fat injection       

 

Procedure

alhoyos@gmail.com



184

a b

c

e

d

  Fig. 16.9    Mastopexy and fat grafting: preoperative ( a ). Intraoperative ( b ), after deepithelialization ( c ), curved cannula 
over the breast showing the area reached for fat grafting ( d ), and postoperative results after one month ( e )       
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a b

  Fig. 16.10    A 28-year-old patient who had previous 
breast augmentation surgery (400 cc implants). The 
patient wanted the implants removed, a small reduction, 

but not a long scar. Preoperative ( a ), postoperative ( b ) 
after implants were removed and fat grafting to preserve 
part of the volume       
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                     Introduction 

 The beautiful female arm displays a subtle balance 
between slimness, softness, and defi nition. The 
arm should appear slim but not skinny, and certain 
muscles should be visible, but not others. For 
instance, the deltoid outline is desirable, and some 
defi nition of the biceps is acceptable. However, a 
developed triceps is perceived as a masculine fea-
ture, so it is not appropriate to display and defi ne 
this muscle in the female arm (Fig.  17.1 ).

   Although the aesthetic ideal described above 
is generally accepted as the goal in lipoplasty of 
the female arm, each patient has her own concep-
tion of beauty [ 1 ]. Some women want very slim 
arms with little muscular defi nition and others 
want accentuation of the deltoid shape, while 
others want a masculine look. The preoperative 
assessment plays a crucial role in determining the 
wishes and expectations of the patient. During 
the consultation, it is helpful to ask the patient 
about some of their favorite star’s arm shape. 
Some will mention Angelina Jolie (slim), while 
others would say Jessica Biel or Cameron Diaz 
(toned, deltoid outlined) and others will say 
Madonna (very athletic, deltoid and biceps out-
lined, almost masculine).  

    Stealth Incisions 

 The incisions are made with the patient in the 
prone position, with a 90° arm abduction, 90° 
elbow fl exion, and complete external rotation. 

 Three 5 mm incisions are used: in the poste-
rior axillary crease, in the anterior axillary 
fold, and at the elbow over the olecranon tip 
(Fig.  17.2 ).

      The Use of Drains 

 Drains are not needed. As in the male approach, 
the distal incisions at the elbows are left open 
for permissive drainage. Early postoperative 
massage should be implemented to facilitate 
drainage.   

  17      Female Arms 

  Fig. 17.1    Athletic slim female arms       
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    Markings 

 The markings are best drawn with the patient in 
the standing position. Compared to the markings 
in the male patient, the female arm markings are 
relatively easy. 

    Deep Markings 

 With the patient’s arm in adduction, fi rst, the 
excess fat over the posterior aspect of the arm is 
marked. In some women, signifi cant fat deposits 
are located in the internal portion of the arm [ 2 ]. 
These are marked with the arm in abduction. It is 
important to mark all the posterior fat distally and 

proximally and mark the mid posterior arm for 
cautious extraction. 

    The Youth Angle 
 As in male patient, the inferior border of the 
female arm with the arm in 90° abduction forms 
the “youth angle.” The more acute the angle is, the 
more pronounced the triceps muscle mass and the 
younger the arm looks. In obese and older people, 
the angle tends to be obtuse due to the presence of 
extra fat and/or laxity of skin (Fig.  17.3 ).

        Framing 

 With the arm in 90° abduction and 90° elbow 
fl exion, mark the posterior deltoid muscle sulcus. 
The triceps is not marked, as the ideal female arm 
does not have signifi cant muscle mass in that 
area. In some patients, the intermuscular crease 
between the biceps and triceps is marked, both 
anteriorly and posteriorly.  

    Negative Spaces 

 A triangle is formed between the curved line of the 
posterior sulcus of the deltoid, the tip of the insertion 
of the deltoid in the humerus, and the point in the 
posterior axillary fold. This triangle forms a negative 
space area that is marked for extraction (Fig.  17.4 ).  Fig. 17.2    Female posterior arm incisions with ports       

a b

  Fig. 17.3    Female youth angle in the anterior ( a ) and posterior ( b ) views       
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        Procedure 

 Place the patient in the prone position with 90° 
arm abduction and 90° elbow fl exion. 

 Most of the deep fat extraction is performed in 
the deep layer of the posterior arm. Both deep 
and superfi cial extractions to defi ne the muscular 
landmarks in women can be achieved with the 
patient in the prone position [ 3 – 5 ]. 

    Infi ltration 

 Tumescent solution is used to uniformly infi l-
trate the fat layers, starting in the deep layer and 
ending in the superfi cial layer. The solution con-
sists of 1,000 ml of normal saline, lidocaine 
100 ml 1 %, 12.5 ml of 8.4 % w/v sodium bicar-
bonate, and a 1 ml vial of 1:1,000 epinephrine. 
Lidocaine doses can be signifi cantly reduced 
when the procedure is performed under general 
anesthesia. The total dose administered should 
not exceed the maximum safe dosage based on 
the patient’s weight. The analgesia effects of 
tumescent local anesthesia last for several hours 
following the procedure; this is particularly 
advantageous for delicate areas such as the 
arms. The ratio of infi ltration to suction should 
be 2:1.  

    Emulsifi cation 

 Emulsifi cation is performed using third- generation 
ultrasound emulsifi cation. The average time of 
emulsifi cation is 2 min per 100 ml of tumescent 
solution infi ltrated, but the clinical endpoint is loss 
of tissue resistance. Start in the superfi cial layer in 
pulsed mode, using a 3.7 mm, 2-groove probe. For 
the deep layer, emulsifi cation is performed in con-
tinuous mode.  

    Extraction 

    Deep 
 Deep liposuction is performed with a 3 mm can-
nula in marked areas, mostly in the posterior arm. 
The extraction should start from distal to proxi-
mal, and the middle third should be left for last, 
since overresection must be avoided in this area 
(Fig.  17.5 ).    

Deltoid insertion

Posterior axillary crease

  Fig. 17.4    Posterior markings: negative space in female is a curved triangle comprehended between the posterior 
 axillary fold, the posterior insertion of the deltoid following tis curvature into the trochiter insertion       

 Warning! 

 Fat extraction in the distal upper arm must 
be thorough and blend with the rest of the 
arm. Leaving distal fat in the arm creates a 
deformity that we call the “Popeye” look. 
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    Superfi cial Framing 
 After deep extraction, superfi cial liposuction is 
performed to achieve skin retraction and contur-
ing of the posterior proximal and distal arm. We 

use 3.0 mm, 45° and 30° curved cannulae to con-
tour the deltoid sulcus. Compression over the 
curved cannulae in this area gradually increases 
the depression, creating shadow and enhancing 
defi nition of the deltoid.  

    Negative Spaces 
 The negative spaces in the female patient provide 
shadow and tonal progression between the con-
vexity of the deltoids and the middle third of the 
arm. This provides a shapely appearance and 
transforms ill-defi ned cylindrical-shaped arms 
into more toned, athletic ones (Figs. 17.6 ,  17.7 , 
and  17.8 ). There should be a smooth transition 
between the proximal and the distal arms, 
although overresection in the middle third of the 
arm should be avoided. Later, sculpt the negative 

  Fig. 17.5    Proximal fat extraction on the posterior arm 
through the elbow incision       

a b

  Fig. 17.6    A 29-year-old woman, preoperative ( a ) and postoperative posterior views ( b ). Note the contour improvement 
due to the deltoid defi nition       

a b

  Fig. 17.7    A 29-year-old woman, preoperative ( a ) and postoperative ( b ). Note the slimmer curvature of the arm, along 
with the indentation of the deltoid ( arrows )       
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space triangle between the curved line of the pos-
terior sulcus of the deltoid, the tip of the insertion 
of the deltoid in the humerus, and the point in the 
posterior axillary fold. Since enhancing the 
 triceps is not desirable in females, the triangle 
reaches the axillary fold.       

    Fat Grafting 

 Use decantation to separate the fat from aqueous 
components. Then, extract the infranatant and add 
antibiotic solution. The fat grafting is performed 
using a curved, 3 mm cannula. Inject between 50 
and 100 ml of fat intramuscularly in the mid fasci-
cle of the deltoid via the posterior axillary incision. 
The free hand of the surgeon must control the 
direction and depth of the tip of the cannula. 

 The aim of the graft is to enhance the deltoid 
outline and obtain a better defi nition of the lateral 
curvature of the arm [ 6 ].   

    Postoperative Care 

 After the procedure is completed, the axillary 
fold incisions are closed with subdermal sutures. 
The elbow incision is left open for drainage and 
covered with a sterile gauze pad. 

 Lymphatic drainage massage is indicated to 
reduce the swelling and bruising. External ultra-
sound should be applied to prevent the formation 
of excessive fi brosis, since this is an area prone to 
do so. Also, stretching exercises are recommended 
to prevent retractions.     
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 Warning! 

 All the arm liposuction must be done with 
small 3 mm cannulae to avoid unwanted 
contour irregularities. When contouring the 
deltoid and triceps, a special curved can-
nula must be used. 

a b

  Fig. 17.8    A 26-year-old slim female patient. Preoperative 
( a ) and 1-year postoperative ( b ) anterior view: notice the 
trochiter defi niton and slight volume increase of the del-

toid after 40cc of fat injection on both sides. Also, the 
trochiter indentation of the deltoid distal insertion into the 
humerus that gives and athletic appearance ( arrows )       
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                     Introduction 

 Beautiful, slim, and shapely female legs are 
synonymous with sex appeal. Although long, 
toned, or slightly muscular women’s legs might 
be generally perceived to be attractive, there is 
little consensus of what exact shapes and con-
tours an attractive leg should have (Fig.  18.1 ). 
The curves, shapes, and spaces between the 
legs all contribute to the aesthetics of the lower 
limb.

   Since the lower extremity is an area of high 
exposure in females, body contouring requires 
precision because there is little room for error. 
One of the challenges is that there are multiple 
adhesion zones and danger areas for liposuction 
in the lower limb [ 1 ,  2 ]. 

 Some surgeons do not perform liposculpture of 
the legs due to artistic and/or technical diffi cul-
ties. There is a scarcity of published medical data 
pertaining to beauty standards, aesthetic ideals, 
and surgical techniques for the lower limb [ 3 ]. We 
are now describing a form of ultrasound- assisted 
lipoplasty that represents a safe, effective, and 
reproducible technique for enhanced defi nition of 
the lower limb. 

    The Ideal Leg 

 The author describes a simple method to delineate 
the perfect leg following a series of convexities 
and concavities. Anterior and posterior contours, 
as well as medial and lateral ones are defi ned by 

muscular shape and volume, localized fat pads 
and bony promimences. All these components in 
balance defi ne atractive legs. 

    Medial 
 Starting proximally, there should be a visible 
“rhomboid of light” between the upper inner 
thighs. The superior borders of the rhomboid are 

  18      Female Lower Limb: Thighs 
and Calves 

  Fig. 18.1    Athletic female legs       
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formed by the most medial aspect of the gluteal 
crease; the inferior borders by the inner thigh. 
Moving distally, the inner thigh forms a slight 
convexity, followed by a subtle concavity in the 
middle third. This concavity defi nes an adhesion 
zone and an area prone to contour irregularities. 
Below the zone of adherence, the lower limb has 
a gentle convex-concave-convex curvature that 
the author refers to as the double “S” shape: con-
vex due to the femur and the knee fat pad, con-
cave in the proximal calf, and convex over the 
medial gastrocnemius. 

 The distal calf has a slight concave line fol-
lowing the gastrocnemius shape toward the 
calcaneus bone.  

    Lateral 
 An important part of the female silhouette is 
formed by the smooth convex transition between 
the hip fat and the lateral thigh. Ideally, the tro-
chanteric depression should not be visible in the 
female patient. The lateral thigh contour follows 
the shape of the quadriceps muscle and continues 
distally as a slight concavity, marking the site of 
the zone of adherence. 

 At the knee there is a continuation of the con-
cavity and smooth transition to the proximal con-
vexity of the leg over the lateral gastrocnemius, 
creating a “C” curve, followed by a subtle con-
cavity distally towards the heel (Fig.  18.2 ).

         Stealth Incisions 

 The legs play an important role in female physi-
cal attractiveness. Since they are regularly 
exposed, the incisions need to be as concealed as 
possible. Moreover, the neurovascular anatomy 
in the lower limb forbids us to make access inci-
sions in certain areas [ 4 – 6 ]. The incisions for 
lower limb liposculpture are:
    1.    Infragluteal crease midpoint (IGM): This inci-

sion provides access to the lower half of the 
buttocks, posterior and inner thigh, banana 
roll, and lateral thigh.   

   2.    Pubic incision: This allows access to the ante-
rior leg and the inner anterior thigh. With the 
use of long cannulae, the lower thigh can also 
be reached.   

   3.    Knee incision: An incision over the upper por-
tion of the patella provides access to the lower 
leg, medial thigh, medial knee fat pad, and the 
lateral thigh.   

   4.    Posteromedial knee point (PMK): This inci-
sion provides access to the middle, lower, and 
medial posterior thigh as well as the upper 
portion of the posterior and medial calf. Do 
not cross to the lateral side from this site to 
avoid neurovascular injury [ 5 ].   

   5.    Posterolateral knee point (PLK): From this 
incision we can access the middle and lower 
lateral thigh as well as the lateral and posterior 
calf. Again, to avoid neurovascular injury, 
avoid crossing to the medial side form this 
access incision [ 6 ]. Special care should be 
taken to avoid the common peroneal nerve [ 4 ].   

  Fig. 18.2    Aesthetically ideal leg: good skin tone, bal-
anced muscles in volume and shape, smooth curvilinear 
silhouette       
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   6.    Achilles tendon incision: An incision in the 
skin over the tendon provides access to the 
medial and lateral aspects of the lower and 
middle calf. The incision should be placed 
above the level of the superior borders of the 
malleoli to avoid inadvertent injury to vascu-
lar and neural structures (Fig.  18.3 ) [ 6 ].

          The Use of Drains 

 Drains are not necessary for thighs or calves, but 
lower incisions can be left open for permissive 
drainage. Drainage through the PMK and PLK 
incisions is facilitated by gravity and external 
compression.   

    Markings 

    Deep Markings 

 The general markings will start from proxi-
mally in zones 3 and 4 in the subgluteal area 
(Fig.  18.4 ).

   Zone 3 is marked to delineate the upper inner 
thigh fat. The markings extend inferiorly over the 
middle third of the inner thigh so that there is a 
smooth transition form the slight convexity of the 
upper inner thigh to the fl attened or slight con-
cave area at the zone of adherence. 

 Zone 4, the outer thigh, extends from the 
 lateral portion of the buttocks (described in 

Chap.   15    ) to the inferior limit of the trochan-
teric depression superiorly and inferiorly to the 
distal third of the lateral thigh where there is an 

  Fig. 18.3    Posterior lower 
limb incisions with ports       

1

3 4

2

  Fig. 18.4    Inferior perigluteal and leg zones:  1  lower 
internal angle ( blue );  2  transition zone between the lateral 
thigh and the external gluteal fold ( yellow );  3  inner thigh 
( purple );  4  lateral thigh ( red )       
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adhesion zone (Fig.  18.5 ). This zone requires 
deep liposuction to debulk the area that deforms 
the hips. There should be a smooth convex lat-
eral curve from the waist to the distal third of 
the lateral thigh, without interruption by the 
trochanteric depression.   

 We divide the inner thigh into thirds: proxi-
mal, middle, and distal (Fig.  18.6 ). Extra fat 
deposits are marked in the standing position over 
the proximal and distal thirds. We recommend 
doing so with the patient standing up in slight hip 
abduction.

   In the knee area, we mark the extra fat, usu-
ally above the patella, that obscures the knee 
shape. In the calves, extra fat is typically 
located in the anterior-medial portion over the 
tibia, laterally and medially over the calves, and 
distally surrounding the Achilles tendon. 
Histologically, the fat in the calf area appears as 
superfi cial fat. It is dense and prone to contour 
irregularities. 

 The common peroneal nerve (CPN) is 
derived from the sciatic nerve (SN) in the pop-
liteal region. The tibial nerve (TN) and CPN 
leave the common SN sheath at variable dis-
tances from the popliteal crease (usually about 
100 mm from it). The TN travels deep in the 
posterior leg, while the CPN wraps around the 
head of the fi bula at the level of the knee joint. 
Then, it divides into two branches: the superfi -
cial peroneal nerve (SPN) and the deep pero-
neal nerve (DPN). The SPN runs superfi cial, 
lateral, and anterior in the leg, while the DPN 
runs deeply on the anterior surface of the inter-
osseous membrane. 

 The CPN and the SPN are located in danger 
zones for liposuction, as trauma to these structures 
can result in foot drop, dysesthesias, or walking 
disorders [ 4 – 6 ].   

  Fig. 18.5    Adhesion zones in the lower limb: trochan-
teric, distal third of lateral and posterior thigh, and the 
middle-third of the medial thigh       

 Warning! 
 Special attention should be paid to the 
adhesion zones that are present in the lower 
limb. In these zones, there is a union of the 
superfi cialis fascia with the muscular fas-
cia, with only a layer of superfi cial subcu-
taneous fat. The zones of adherence are 

particularly prone to contour irregularities 
and should be avoided or treated very con-
servatively and cautiously with liposuction. 
The location of the zones of adherence is 
usually fairly constant:
    1.    Middle portion of the medial thigh   
   2.    Distal portion of the lateral thigh   
   3.    Distal portion of the posterior leg   
   4.    Gluteal crease     

 The zones should be marked in different 
ink, preferably red, to remind the surgeon 
where the suction should be cautious. 
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    Framing 

 Few areas are marked for framing in the female 
lower limbs, except the lateral intermuscular 

space between the iliotibial tract and the lateral 
biceps femoris. Sculpting along this linear mark-
ing provides gentle defi nition to the muscle 
groups and a toned appearance to the thighs 
(Fig.  18.7 ).

       Negative Spaces 

 Depending on the patient’s preference, increased 
muscularity of the legs can be achieved by remov-
ing more fat in the negative spaces, revealing the 
defi nition of the underlying and surrounding 

 Warning! 
 The anatomy of the common and superfi cial 
peroneal nerves should be known in order to 
minimize the likelihood of inadvertent 
injury leading to signifi cant complications. 

 The incision over the Achilles tendon 
is placed above the level of the malleoli to 
avoid the neurovascular structures that are 
intimately related to the malleoli on both 
sides. 

  Fig. 18.6    Leg markings. The inner thigh is divided into 
thirds: proximal, middle, and distal. The proximal and 
distal areas ( blue ) require thorough extraction, while the 
middle ( red ) contains an adhesion zone and should be 
treated with caution. Notice the areas to fat extraction 
around the inner thigh and the knee ( blue )       

  Fig. 18.7    The lateral marking of the thigh for framing 
( blue zone ). The space between the iliotibial tract and the 
lateral edge biceps femoris is marked for superfi cial fat 
removal to create a shadow ( blue )       
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muscles. The main negative spaces in the lower 
limb are as follows:
    1.    The proximal and distal inner thigh, ensuring 

a smooth transition into the middle third.   
   2.    The peripatellar area, consisting of four wedges 

of extraction that “clean” the fat around the 
knee (Fig.  18.6 ). A distal continuation into the 
medial calf creates an internal “double S” fea-
ture (Fig.  18.8 ). In the lateral knee, these 
wedges continue distally to form the “C” shape 
of the lateral proximal calf.

       3.    In the distal calf, two wedge areas are located 
at each side of the Achilles tendon, with a 
smooth transition into the proximal calf.       

    Procedure 

    Infi ltration 

 We begin the infi ltration in the thigh and later pro-
ceed to the calf. Start in the deep and later in the 
superfi cial layers with standard tumescent solu-
tion. Uniform distribution needs to be achieved in 
order to predict uniform skin retraction. We prefer to 

use lidocaine (100 ml 1 % in each 1,000 ml of 
tumescent fl uid) for infi ltration in the calves in 
order to minimize postoperative pain and encourage 
prompt activity (walking) following surgery.  

    Emulsifi cation 

 Fat emulsifi cation is performed with third- 
generation ultrasound; a 3.7 mm 2-ring VASER 
probe is used for most of the thighs and a 2.9 mm 
3-ring probe for the knees, banana rolls, and most 
of the calves. VASER is used in 80 % pulsed mode 
in the superfi cial and intermediate layers, while in 
the deep layer, it is used at 80 % continuous mode 
for more rapid emulsifi cation and debulking.  

    Extraction 

    Deep Extraction 
 Deep lipoplasty is performed over the large fat 
deposits, avoiding adhesion zones. Perform thor-
ough deep liposuction over the large fat pads of 
the thighs with long cannulae (4.6 mm, 3.7 mm) 
(Fig.  18.9 ). The lateral thigh area is suctioned 
using 4.6 mm, 3.0 mm curved, and semi-curved 
VentX cannulae. The special curved cannulae 

External
“C”

Internal
Double “S”

S

  Fig. 18.8    Female leg showing aesthetic “C” and “S” 
curves. Notice the areas of fat extraction in order to create 
this curvatures ( blue )       

a

b

  Fig. 18.9    Intraoperative long cannula over the leg ( a ) and 
through the pubic incision ( b )       
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allow us to follow the natural anatomical curves 
of the thighs.

   In the knee, the suction is performed using the 
3.0 mm short cannula. 

 The calf area is treated using a combination of 
a 3.0 mm curved cannula and a specially designed 
“S”-shaped cannula that allows more freedom of 
motion over the Achilles and the posterior knee 
incisions (Fig.  18.10 ).

       Superfi cial Framing 
 The degree of sculpting performed to obtain defi ni-
tion in the thigh depends on the patient’s wishes 
and the preoperative muscularity of the lower limb. 
Superfi cial framing is limited since excessive inter-
muscular liposuction could masculinize the female 
thigh or look unnatural. The main specifi c framing 
zone is the lateral intermuscular space between the 
iliotibial tract and the biceps femoris, which divides 
the anterior and posterior leg. This can be per-
formed with a 3.0 mm 34 cm cannula from the lat-
eral posterior knee incision (Fig.  18.11 ).

       Negative Spaces 
 The main objective of this step is to provide 
smooth transitions between the deep liposuction 

areas and the adhesion zones and to contour the 
ideal shape of the leg. As we stated before, the 
aesthetically appealing female leg does not need 
sharp intermuscular indentations. The negative 
spaces are as follows:
    1.    The inner thigh proximally to enhance the 

rhomboid of light. Fat is removed from dis-
tally to proximally to avoid steps over the 
middle third adhesion zone. This is performed 
using 3.7 and 3.0 mm long cannulae 
(Fig.  18.12 ).

  Fig. 18.10    Curved, S-type cannula over the calf showing 
access from the knee incision and from the Achilles 
incision       

a

b

  Fig. 18.11    Intraoperative image of the lateral intermus-
cular space: ( a ) marking, ( b ) framing procedure       

  Fig. 18.12    Intraoperative image showing the inner thigh 
extraction. Remember to work from distal to proximal to 
avoid contour irregularities       
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       2.    There are four negative spaces around the knee 
as described above. Fat is removed above the 
patella medially and laterally. In the medial leg, 
the “double S” curve is sculpted by removing 
fat above the medial head of the gastrocnemius. 
In the lateral leg, the sculpting continues to 
form a “C” curve over the lateral proximal calf. 
In this step we use 3.0 mm straight and 3.0 mm 
semi-curved cannulae.   

   3.    To defi ne the distal calf, two wedge areas are 
located at each side of the Achilles tendon, 
with a smooth transition into the proximal 
calf. This area is very awkward to work with 
standard cannulae, so specially designed 
3.0 mm curved, 3.0 mm semi-curved, and 
3.0 mm “S”-shaped cannulae are used.       

    Fat Grafting 

 Fat grafting in the thigh is seldom necessary. In 
the calves, in selected cases intramuscular gas-

trocnemius fat grafting is performed to produce 
volume enhancement. Fat grafting is performed 
through a 3.0 mm blunt-tipped cannula from the 
posterior knee incisions. The average volume of 
infi ltration is 50–100 cc, mostly inside the medial 
head of the gastrocnemius muscle (contrary to 
men, in whom we infi ltrate both medial and 
 lateral heads). A pinching maneuver is made to 
locate the muscle belly, and fat is injected retro-
gradely in small strips and in a fanning motion 
from deep to superfi cial (Fig.  18.13 ). Since the 
calf is an area of high mobility, we do not recom-
mend supramuscular fat grafting due to the high 
rate of reabsorption.

        Postoperative Care 

 Incisions should be closed in the pubis, IGM, and 
anterior knee using subdermal sutures. The pos-
terior knee and distal Achilles incisions can be 
left open for permissive drainage. 

a b

dc

  Fig. 18.13    Fat grafting: ( a ) pinching technique with the cannula through the PMK incision, ( b ) grafting procedure, ( c ) 
fi nal result, ( d ) before and after       
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 A properly fi tting compression garment is 
recommended when lipoplasty is performed 
proximal to the knee. When liposuction is also 
performed distal to this point, the addition of 
thromboembolic deterrent (TED) compression 
stockings (18 mmHg) is recommended. The use 
of garment and stockings should extend to at 
least 4–6 weeks. 

 Lymphatic drainage massage should be 
 performed daily for up to ten (thighs only) to 
twenty sessions (in the cases of calf liposuction). 
In the immediate postoperative period, normal 
massage is employed to “milk” the pooled tumes-
cent fl uid toward the open incisions or drains. 
This is followed by formal manual lymphatic 
drainage (MLD) by a trained MLD therapist to 
accelerate healing and soften tissues. The use of 
extended leg-calf-feet pressotherapy is also help-
ful to reduce the swelling (Fig.  18.14 ).

   Lipoplasty of the calves results in prolonged 
postoperative edema. The patient must be advised 
preoperatively that the fi nal results in the legs 
will be seen only after 6 months following sur-
gery, although visible results will be appreciated 
sooner (Figs.  18.15 ,  18.16 , and  18.17 ).           Fig. 18.14    Pressotherapy in progress showing the patient 

with compression stockings       

a

  Fig. 18.15    A 46-year-old female. Preoperative ( a ) and 6 months postoperative ( b )       
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a

b

  Fig. 18.16    A 29-year-old female. Preoperative ( a ) and 6 months postoperative ( b )       

b

Fig. 18.15 (continued)
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a  Fig. 18.17    A 25-year-old 
female. Preoperative ( a ) and 
15 days postoperative, 
including fat grafting to the 
calves ( b )       

 Warning! 
 The presence of asymmetric swelling or 
unilateral posterior calf pain following sur-
gery should raise the suspicion of deep 
venous thrombosis (DVT). The usual 
swelling and bruising post- liposuction can 
confound the signs of DVT. If there is any 
suspicion, a DVT must be ruled out by per-
forming leg duplex ultrasonography. 
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  In order to achieve excellent results and minimize 
complications in high-defi nition body sculpting, a 
comprehensive postoperative care regimen should 
be prescribed. Complications and suboptimal 
results arising from internal ultrasound, extensive 
superfi cial and deep lipoplasty, and large-volume 
fat transfer can be avoided or reduced by imple-
menting a plan of appropriate care and therapies in 
the postoperative period. These include advice, 
medications, drainage, compression, massage, 
and external energy-based procedures. To ensure 
success, the importance of compliance with post-
operative care and attending postoperative visits 
must be explained to the patient during preopera-
tive consultations. It is useful to remind the patient 
that results are obtained not only by the operative 
procedure but also by adhering to a laborious 
recovery care schedule. 

    Targets of Postoperative Care 

     1.    Treat the signs and symptoms of postsurgical 
bruising and edema.   

   2.    Monitor and promote the healing process.   
   3.    Prevent and treat fi brosis, adhesions, or unde-

sirable scar tissue.   
   4.    Ameliorate visible scars, hypertrophic scars, 

and keloids.   
   5.    Provide continuous care advice to the patient 

to optimize healing.   
   6.    Identify complications.      

    Drainage 

 The most common adverse sequelae of lipoplasty 
procedures in the postoperative period include 
swelling, bruising, and pain. These arise follow-
ing the accumulation of excessive fl uid and blood 
in the extracellular space. Liposuction edema and 
ecchymosis occur when there is a mechanical dis-
ruption of capillaries and lymphatics, increased 
capillary hydrostatic pressure, and extravasation 
of blood, water, and large molecular weight 
substances into the interstitium, resulting in an 
increase in the extravascular osmotic pressure [ 1 ]. 
These pathophysiologic processes are exacerbated 
by closing incisions and trapping pooled intersti-
tial fl uid, injudicious intravenous fl uid administra-
tion, and excessive, prolonged postoperative 
compression. Open drainage is encouraged to 
reduce postoperative swelling and pain and reduce 
the systemic absorption of lidocaine where the 
concentration in tumescent fl uid is high. Silicone 
drains are placed in dependent sites such as the 
pubic and sacral incisions to keep them patent for 
the duration of the drainage postoperatively 
(Fig.  19.1 ). In the anterior abdomen, the drain tub-
ing is conveniently placed along the gulley that 
defi nes the linea semilunaris. Alternatively, small 
adits may be placed in dependent areas using a 
1.5 mm or 2.0 mm biopsy punch. These remain 
open longer than slit incisions that tend to heal 
quickly and impede drainage. Although closed 
drains (e.g., Jackson-Pratt) may also be used, 
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large drainage volumes require frequent empty-
ing. With open drainage, superabsorbent pads are 
placed over the drain or adit to improve patient 
comfort and protect against messy leakage of 
blood-tinged tumescent fl uid. Absorbent pads or 
sponges are also designed to evenly distribute the 
compressive force of the overlying vest or gar-
ment (Fig.  19.2 ). Drainage following high-defi ni-
tion body sculpting usually ceases after 1–3 days 
at which time the open drain can be removed. 
Closed drains are removed once there is under 
30 ml of drainage in 24 h.

        Compression 

 At the end of the lipoplasty procedure, a compres-
sion garment is applied in order to reduce liposuc-
tion edema, provide hemostasis, close potential 

spaces, provide patient comfort, and facilitate 
smooth even skin redraping and retraction. 
Adherent foam dressings have been used 
 extensively under the compression garment to dis-
tribute the compressive force of the garment, over-
come capillary pressure, and stabilize the skin [ 2 ]. 
In the past, Reston™ foam has been recommended 
to signifi cantly reduce postoperative ecchymosis 
and swelling [ 2 ,  3 ]. These adherent foam sheets 
are cut into the required shapes to fi t the body con-
tours and placed directly on the skin. Signifi cant 
problems have arisen as a result of crimping of the 
dermis, including avascular bullae and postinfl am-
matory hyperpigmentation [ 4 ]. Silicone foams 
such as Epi-foam™ (Biodermis Inc. Henderson 
NV) and TopiFoam ®  (Byron Medial, Inc. Tucson 
AZ) have been designed specifi cally for lipoplasty 
patients to ameliorate excessive pressure on the 
dermal capillaries. The problems resulting from 
foam directly adhering to the skin have been over-
come by incorporating foam into material vests. 
Hoyos, in association with the Marena Group Inc. 
(Lawrenceville, GA), has developed a foam vest 
specifi cally designed for high-defi nition body 
sculpting (Fig.  19.3 ). The vest compresses the 
torso circumferentially and is placed either directly 
on the skin or over absorbent pads. Variable com-
pression is achieved using Velcro straps. In addi-
tion, a semirigid board is placed in the front of the 
vest to restrict fl exion of the abdomen so that the 
skin does not crease excessively. A compressive 
garment is placed over the foam vest (Fig.  19.4 ). 
The foam vest with garment should be worn for at 
least 2 weeks, followed by the garment alone for 
an additional 2–4 weeks.

    The purpose of compression in the fi rst few 
postoperative days is to ensure adequate hemo-
stasis and facilitate open drainage. After that, the 
compression garment should not be excessively 
tight. Moderate compression only is required to 
elevate hydrostatic pressure in the interstitium, 
promote reabsorption of water, and allow the skin 
to retract smoothly. The compression also pro-
vides a comfortable support for the patient. After 
a few days, an overly tight compression garment 
may compromise lymphatic fl ow and prolong 
edema. Flow through lymphatic vessels is pro-
moted by intermittent external elevations of 

  Fig. 19.1    Pubic drains in place in a male patient       

  Fig. 19.2    Absorbent pad (HK Surgical Inc. San Clemente 
CA) designed for absorbing large volumes of tumescent 
fl uid and evenly distributing the garment’s compression 
over the skin       
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 pressure up to 2 mmHg, such as occurs with arte-
rial pulsations and muscular contractions. 
Excessive compression closes proximal lymph 
valves and impedes fl ow. Bimodal compression 
refers to the strategy of reducing compression 
after 5–7 days and is easily achieved by altering 
the adjustable Velcro straps on the foam vest. 
Less compressive 2nd-stage compression gar-
ments are also available for this purpose. The 
ideal compression  garment should be optimally 
compressive and elastic for patient comfort, soft, 
durable, and antimicrobial. The material should 

also be breathable and should wick away mois-
ture and sweat from the patient’s skin. Marena 
Group’s F7 fabric achieves these aims using pre-
mium yarns such as Invista LycraSoft ®  spandex, 
Tactel ® MultiSoft nylon, and Invista’s Coolmax ®  
fi bers. Halogenated phenoxy compounds provide 
antimicrobial protection and F7 material also pro-
vides ultraviolet protection (UVP50). 

 The compression garment and vest are 
removed after 24 h to change the dressings, check 
the condition of the skin, and gently massage 
trapped subcutaneous fl uid toward the drains or 

a

b

  Fig. 19.3    Specialized foam 
vest (4D vest, Marena Group 
Inc. Lawrenceville, GA) for 
high-defi nition body 
sculpting. Anterior and 
posterior view: ( a ) male, ( b ) 
female (notice that the foam 
vest is applied directly over 
the skin, the model has a 
skin-toned garment under-
neath for modesty purposes)       
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open incisions. The patient is allowed to sponge 
bathe and the compression garments are reapplied. 
The patient is reviewed daily until the drains, if 
present, are removed.  

    Ambulation 

 The benefi ts of lipoplasty under tumescent local 
anesthesia include intraoperative patient mobility 
and immediate postoperative ambulation. 
Extensive high-defi nition lipoplasty is usually per-
formed under general anesthesia or intravenous 
sedation. For these patients, early ambulation is 
recommended to reduce venous stasis and help 
prevent venous thromoboembolism. Low molecu-
lar weight heparin (LMWH) should be considered 
if large volumes are removed or in patients who 
have combined lipoplasty and abdominoplasty [ 5 ]. 

High-risk patients based on previous medical his-
tory or comorbidity should also receive prophy-
laxis, although these patients are usually excluded 
from high-defi nition body sculpting in the fi rst 
place. Subcutaneous enoxaparin can be adminis-
tered 1 h after surgery without precipitating sig-
nifi cant bleeding [ 5 ]. A dose of 40 mg per day for 
6–11 days is appropriate, although the optimum 
timing and duration of chemoprophylaxis is still 
uncertain [ 6 ]. In recent years, a large number of 
plastic surgeons have adopted multimodal throm-
boembolism prophylaxis, including LMWH, 
thromboembolic deterrent (TED) stockings, and 
intra- and postoperative intermittent pneumatic 
compression boots [ 7 ]. In 2011, the American 
Society of Plastic Surgeons Task Force compiled 
recommendations for thromboembolism prophy-
laxis in patients undergoing plastic surgery pro-
cedures, including major body contouring [ 8 ]. 

a b

  Fig. 19.4    Compression garment (4D garment, Marena Group Inc. Lawrenceville, GA). The garment is placed over the 
compression foam vest: ( a ) male, ( b ) female       
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For patients undergoing high-defi nition body 
sculpting under general anesthesia, the 2005 
Caprini Risk Assessment Module can be used to 
assess the risk of venous thromboembolism (VTE) 
(Table  19.1 ). The score obtained guides evidence-
based perioperative VTE prophylaxis (Table  19.2 ). 
Evidence from the studies reviewed by the Task 
Force suggests that combined use of LMWH or 
unfractionated heparin plus mechanical prophy-
laxis is more effective in preventing VTE in 
patients than either alone.

         CARE  System of Postoperative Care 

 The CARE (Cosmetic Active Recovery) system is 
designed to accelerate healing in the postoperative 
period and shorten the recovery time for the patient. 
This regimen incorporates several therapies and 
modalities that work synergistically to improve 
patient comfort, optimize results, and reduce 
complications. It is sometimes used before surgery 
to prepare the tissues for intervention. 

 Some general effects of the CARE system:
•    Activates the lymph and lymphatic circulation  
•   Improves blood circulation  
•   Enhances immune system function  
•   Stimulates the parasympathetic nervous system 

(relaxation effect)  
•   Promotes healing processes (reduces hyper-

trophic scars and keloids)  
•   Reduces fi brosis after liposuction    

 Treatment Protocol:
    1.    Manual lymphatic drainage   
   2.    External ultrasound   
   3.    Pressotherapy   
   4.    Diathermy   
   5.    Radiofrequency   
   6.    Wet heat   
   7.    Other energy-based devices      

   Table 19.1    Risk factors for venous thromboembolism based on the 2005 Caprini Risk Assessment Model   

 1 point for each risk factor  2 points for each risk factor  3 points for each risk factor 

 Age 41–60 years  Age 60–74 years  Age over 75 years 
 Minor surgery planned  Malignancy (previous or present)  History of DVT/PE 
 History of prior major surgery (<1 month)  Major surgery (>45 min)  Family history of thrombosis 
 Varicose veins  Patient confi ned to bed (>72 h)  Positive factor V Leiden 
 History of infl ammatory bowel disease  Central venous access  Positive prothrombin 20210A 
 Swollen legs (current)  Elevated serum homocysteine 
 Obesity  Positive lupus anticoagulant 
 Sepsis (<1 month)  Elevated anticardiolipin antibodies 
 Serious lung disease (>1 month)  Heparin-induced thrombocytopenia 
 Abnormal pulmonary function (COPD)  Other congenital or acquired 

thrombophilia  Other risk factors 
  For women only:  
 Oral contraceptives or hormone 
replacement therapy 
 Pregnancy or postpartum (<1 month) 
 History of unexplained stillborn infant, 
recurrent spontaneous abortion, premature 
birth with toxemia or growth-restricted infant 

   Table 19.2    Measures to prevent venous thromoboembo-
lism in patients undergoing high-defi nition body contour-
ing performed under general anesthesia lasting more than 
60 min   

 2005 Caprini 
RAM score  Recommendations 

 3–6  Should consider the option to use 
postoperative LMWH or unfractionated 
heparin 

 3 or more  Should consider the option to utilize 
mechanical prophylaxis throughout the 
duration of chemical prophylaxis for 
nonambulatory patients 

 7 or more  Should strongly consider the option to 
use extended a  LMWH postoperative 
prophylaxis 

   a Extended therapy for up to 4 weeks  
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    Manual Lymphatic Drainage 

 Manual lymphatic drainage (MLD) plays an 
integral role in the postoperative healing process 
following high-defi nition body sculpting. Most 
contemporary MLD techniques are based on the 
techniques originally pioneered by Emil Vodder 
in the 1930s. Therapists performing postopera-
tive lymphatic drainage should have specifi c 
training in MLD to understand and perform the 
delicate hand movements required to mobilize 
fl uid, increase lympho-motoricity, and soften 
fi brosis [ 9 ]. These movements include pump, 
scoop, stationery circle, and rotary (Fig.  19.5 ). 
The slow, repetitive, movements of MLD stretch 
the skin and provide superfi cial compression, 
achieving transient pressures of approximately 
30 mmHg, followed by rest phases where the 
skin is allowed to return to its normal position. 
The strategically induced change in pressure in 
the subcutaneous tissues enhances fi lling and 
emptying of initial lymphatics, increases the rate 
of contraction of lymphatics, and increases lym-
phatic transport capacity [ 10 ]. Firmer, deeper 
movements may be employed in localized areas 
to soften hardened tissue due to fi brosis or fi bro-
sclerosis, but excessively deep, diffuse pressure 
is avoided to minimize capillary fi ltration.

    There are several benefi ts of MLD. These 
include :
    1.    Stimulation of the circulation and lymphatic 

fl ow. Improved dermal perfusion reduces side 
effects such as cutis marmorata, thinning of 
the skin, and ulceration.   

   2.    Stimulation of the immune system. The pas-
sage of lymph in the lymph nodes stimulates 
humoral and cellular immunity.   

   3.    Manual lymphatic drainage stimulates the 
parasympathetic nervous system with relax-
ation and anti-spastic effects. Constant stimu-
lation of C-fi ber mechanoreceptors also has 
inhibitory, analgesic effects. Perineural edema 
is also lessened with MLD, further reducing 
pain.   

   4.    Reduction in fi brosis. Following liposuction, 
edema (swelling) is an excessive accumula-
tion of fl uid (hydrocolloids) in the interstice. 
Similarly, lymphedema occurs when there is 
impaired removal of lymph from the interstice. 

This accumulation of protein-rich fl uid in 
the tissues eventually becomes organized, 
resulting in fi brosis. Manual lymphatic 
drainage helps reduce this process and 
soften tissues.   

   5.    Improved cellular nutrition and tissue recovery. 
Since swelling increases the distance between 
the tissues and blood, the reduction in swell-
ing following MLD increases the ease with 
which cells are oxygenated and receive vital 
nutrients.    
  In addition to enhancing lymphatic fl ow, MLD 

has been shown to improve microcirculation, 
further ameliorating postoperative pain, swelling, 
and ecchymosis [ 11 ]. 

 The postoperative course of MLD com-
mences in the early postoperative period, usu-
ally 2–3 days after surgery, after standard 
drainage massage on the fi rst and second post-
operative to eliminate residual tumescent fl uid. 
The patient should receive MLD every 2–3 
days for the fi rst 2 weeks and as required there-
after until tissues soften and edema resolves. 
The intensity and frequency of treatments is tai-
lored for each patient. Patients who have under-
gone very superfi cial lipoplasty may benefi t 
from daily treatments for up to 10 days, fol-
lowed by 5–10 further treatments at intervals 
until tissues have softened. The author recom-
mends a session of MLD 1–2 days preopera-
tively as well to prime the lymphatic system. 
Typically, the MLD therapist begins proximally 
in the neck before moving distally. Ipsilateral 
and contralateral lymphatics are treated, as well 
as lymph territories outside the zone of lipo-
plasty in order to bypass injured lymphatics and 
nodes. Following high-defi nition lipoplasty, 
breathing techniques with  simultaneous exter-
nal massage may also be incorporated into the 
MLD session to encourage drainage in the deep 
abdominal lymphatic vessels and nodes. The 
duration of lymphatic drainage should be 
approximately 45 min. 

 Patients should be reassured that the MLD 
treatments are not painful, but gentle, relaxing, 
and effective. Deep massage maneuvers (knead-
ing friction) are contraindicated during the fi rst 
few weeks to avoid inadvertent injury to the 
delicate lymphatics, exacerbating edema. 
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 MLD, pressotherapy, and external ultrasound 
can be combined. These postoperative modalities 
are not limited to lipoplasty procedures. Patients 

undergoing facial cosmetic surgery, abdomino-
plasty, and breast surgery will also benefi t from 
these therapies.  

a

c

d

b
  Fig. 19.5    ( a ) Manual 
lymphatic drainage com-
mences in the neck, ( b ) 
drainage of deep abdominal 
vessels, ( c ,  d ) lymph drainage 
of the thighs using superfi cial 
skin stretching techniques       
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    External Ultrasound (US) 

 The use of non-focused external ultrasound is well 
established in physical therapy for treating soft 
tissue injuries, tendinopathy, and other musculo-
skeletal conditions [ 12 ]. Ultrasound exerts its 
effects on adipose tissue through cavitation, micro-
mechanical disruption, and heating. Cavitation 
and micromechanical disruption of adipose tissue 
predominates in a medium of tumescent fl uid dur-
ing internal ultrasound- assisted lipoplasty, whereas 
micromechanical and thermal effects are thought to 
play the main role in the tissue effects of external 
non-focused ultrasound. In recent years, external 
ultrasound has been used in combination with 
liposuction [ 13 ,  14 ]. Several authors have found 
that ultrasound applied immediately before lipo-
suction reduces the resistance to the cannula, 
increases ease of fat removal, and results in an 
easier postoperative recovery for the patient. 

 External ultrasound should be performed at 
48 h after surgery, combined with lymphatic 
drainage and pressotherapy. The ultrasound 
waves produce heat, reduce pain, reduce infl am-
mation, and prevent the formation of fi brosis. 

 Using external non-focused ultrasound, ultra-
sound gel is fi rst applied to the treatment areas. 
A frequency of 3 MHz is appropriate, applying the 
transducer to the skin in slow, continuous, circular 
movements. The contact must always be checked, 
to ensure delivery of ultrasound to the tissues, add-
ing gel if necessary but avoiding excessive use of 
gel. Ultrasound delivered at higher frequencies 
reaches more superfi cial tissues, whereas lower 
frequencies reach deeper tissues. Continuous appli-
cation for up to 25 min is optimal, distributing the 
energy over the entire treatment area. 

 External ultrasound applied to the tissues in the 
postoperative period also improves recovery by 
reducing swelling and bruising, relieving discom-
fort, and softening hardened tissues [ 15 ]. External 
ultrasound is a useful adjunct to manual lymphatic 
drainage following high-defi nition body sculpting. 
In addition to warming tissues and improving 
tissue circulation, the micromechanical effect 
loosens remaining subdermal fat lobules and helps 
soften tissue. External ultrasound therapy may 
also facilitate skin retraction [ 16 ]. 

 External ultrasound treatments can be per-
formed either immediately before manual lym-
phatic drainage or at alternate visits. Using 
low-power settings (10–15 W) at 1 MHz, a treat-
ment on the abdomen and fl anks takes about 
20 min. The transducer heads usually range from 
5–10 cm in diameter and are applied to the skin 
using an ultrasound coupling gel or lotion. More 
energy is applied to areas of fi rmness, but the 
transducer must always be in motion to avoid ther-
mal injuries. A slow, expanding circular move-
ment is used to treat the entire treatment area. A 
course of 10–20 sessions accelerates healing and 
softening of tissues following high- defi nition body 
sculpting. These can be performed daily or 2–3 
times per week depending on the clinical scenario 
(Fig.  19.6 ).

      Physiological and Therapeutic 
Effects of External Ultrasound 

     1.    The micromechanical effects produced by 
external ultrasound increase cell membrane 
permeability, improve cellular metabolism, 
and promote the release of adhesions.   

   2.    Thermal effects stimulate cell metabolism and 
blood circulation and hyperemia.   

   3.    Chemical effects occur through the release of 
vasodilator substances, stimulated by mechan-
ical and thermal insults.   

   4.    Therapeutic effects:
    (a)    Hyperemia enhances cellular metabolism.   
   (b)    Collagen remodeling and induction.   
   (c)    Increased cell membrane permeability 

produces an anti-infl ammatory effect.   
   (d)    Micro-massage softens fi brotic tissue.   
   (e)    Analgesia and muscle relaxation.          

  Fig. 19.6    Ultrasound equipment (Sorisa US 5000)       
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    Precautions Using External 
Ultrasound 

     1.    Do not apply over the ears, eyes, ovaries, tes-
tes, or heart.   

   2.    Do not apply the ultrasound over areas where 
there is evidence of thrombophlebitis, to avoid 
embolization.   

   3.    Avoid treating over the thoracic area in 
patients with a pacemaker.       

    Pressotherapy 

 Pressotherapy is a therapeutic method widely 
used in cosmetic surgery, physiotherapy, aes-
thetic medicine, and oncology for drainage and 
reduction of venous and lymphatic edema. 
Pressotherapy activates the venous and lymphatic 
circulation, stimulating interstitial fl uid reabsorp-
tion and lymphatic drainage centrally. 

 A pressotherapy system incorporates a com-
pressor that insuffl ates air to a boot-shaped pneu-
matic bag or pouch in which the extremities are 
placed. The air pouches are made as double- 
walled compartments so that each compartment 

can be separately insuffl ated. This allows the use 
of synchronized graded pressures that imitate the 
natural venous drainage in limbs. Pressotherapy 
does not replace lymphatic drainage; on the con-
trary, they are two independent techniques that 
work in complementary ways. 

 Pressotherapy has a powerful diuretic effect, so 
you must advise the patient to empty the bladder 
before the treatment to avoid discomfort. When 
performing pressotherapy, the patient should be in 
the supine position with the legs slightly elevated 
with respect to the trunk, promoting venous return 
by gravity. The treatment is usually 30–35 min, 
performed three times per week. 

 For optimal postoperative care, the authors 
recommend using ultrasound fi rst, followed by 
manual lymphatic drainage, and ending with 
pressotherapy (Fig.  19.7 ).

      Physiologic and Therapeutic Effects 
of Pressotherapy 

     1.    Promotes reabsorption of interstitial fl uid and 
clearance of toxins   

   2.    Stimulates lymphatic and venous drainage   

a b

  Fig. 19.7    Pressotherapy 
equipment (Impress 240): ( a ) 
Intelligent 6-mode handling 
console. ( b ) Full-body 
garments for pressotherapy       
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   3.    Increases the elasticity and vitality of reactive 
tissue   

   4.    Exhibits analgesic and relaxing effects      

    Contraindications to Pressotherapy 

     1.    Recent thrombophlebitis or phlebothrombosis   
   2.    Signifi cant or tortuous varicose veins   
   3.    Skin infections   
   4.    Cardiac failure   
   5.    Uncontrolled hypertension   
   6.    Acute infl ammation   
   7.    Neoplasm   
   8.    Signifi cant renal or respiratory failure       

    Energy-Based Therapies 

 Numerous novel devices have been introduced to 
the market to noninvasively improve body con-
tour, tighten skin, and reduce the appearance of 
cellulite [ 17 ]. Many of these can safely be incor-
porated into the postoperative regimen in the 
high-defi nition lipoplasty patient to ease recovery 
and enhance further the appearance of the skin 
and surface contour. Ultrasound and pressother-
apy are described above. Multipolar radiofre-
quency (RF) devices are commonly used to 
improve cellulite, shrink fat cells, and tighten skin 
[ 18 ]. The radiofrequency energy heats subcutane-
ous tissues, improves microcirculation, and stim-
ulates collagen remodeling. Combination devices 
have been introduced to provide synergy and 
confer multiple benefi ts such as skin tightening, 

volume reduction, and lymphatic drainage [ 19 ,  20 ]. 
VelaShape II (Syneron, Inc. Irvine CA) incorpo-
rates bipolar RF, infrared, and mechanical tissue 
manipulation with vacuum and rollers. 
SmoothShapes XV (Cynosure Inc. Westford, 
MA) combines a 915 nm continuous wave diode 
laser and LED energy along with mechanical 
manipulation. Radial or non-focused extracorpo-
real shockwave therapy (ESWT) is becoming 
increasingly popular to treat cellulite, for body 
contouring, and to improve skin elasticity [ 21 , 
 22 ]. Shockwaves have been shown to improve 
wound healing by stimulating angiogenesis, 
cell migration and proliferation, and collagen 
synthesis [ 23 – 25 ]. The author uses Lipokontur 
(Carismed GmbH, Hohen Neuendorf, Germany), 
a novel combination platform that incorporates 
multipolar radiofrequency and radial ESWT, in 
most patients after the course of MLD and exter-
nal ultrasound is completed to smooth and soften 
contours (Fig.  19.8 ).

      Diathermy 

 Diathermy is a therapeutic method that produces 
heat in the tissues by passing through them a 
high-frequency oscillating current. 

 High-frequency electromagnetic currents have 
been used for electrotherapy since the beginning 
of the twentieth century, based on observations 
that showed its main effect is to produce heat. 
Ultrasound, described above, is one form of dia-
thermy, or electrically induced heat. Short wave 
diathermy and microwave are also used in physical 

a b c

  Fig. 19.8    The LipoKontur platform (Carismed GmbH, 
Germany). This technology softens tissues and improves 
healing using the SHYLD (shockwaves, hyperthermia, 

lymphatic drainage) concept. ( a ) LipoKontur platform. 
( b ) Radial shockwave handpiece. ( c ) Multipolar radiofre-
quency handpiece       
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therapy to heat tissues. The heat is not produced on 
the surface, but is generated within the tissues and 
spreads to the surrounding area. 

 The therapeutic effects of diathermy include:
    1.    Temperature augmentation   
   2.    Increased metabolic cellular reactions   
   3.    Increased consumption of oxygen and 

nutrients   
   4.    Elimination of toxins   
   5.    Regeneration of tissue and remodeling of 

collagen     
 In addition, hyperthermia ameliorates chronic 

infl ammatory processes, enhances muscle fi ber 
relaxation, and has antispasmodic and analgesic 
effects.   

    Wet Heat 

 Wet heat or moist heat is used in physical therapy 
to induce vasodilatation and improve blood fl ow 
to tissues. It has anti-infl ammatory and analgesic 
effects and contributes to the reduction and soft-
ening of fi brosis. 

 Wet heat is particularly useful following lipo-
plasty of the arms, where superfi cial liposuction 
under thin skin to induce skin retraction increases 
the chance of palpable fi brosis.  

    Carboxytherapy 

 Carboxytherapy involves the application of car-
bon dioxide for medical purposes. It is a mini-
mally invasive medical procedure with minimal 
risks and complications. Filtered carbon dioxide 
gas is insuffl ated into the subcutaneous tissues 
through fi ne 30-gauge needles. The maximum 
volume of gas that can be applied in a single ses-
sion according to international consensus is 2,000 
ml. Also, the volume of gas applied in various 
treatments is dosed per kilogram of weight and 
per treatment area. 

 Carboxytherapy works by stimulating tissue 
oxygenation, and so we achieve an improvement in 
the quality of skin and in the microcirculation of 
the tissues. It is indicated in cellulite, striae, skin 
laxity, fi brosis, and post-liposuction adhesions.  

    Conclusion 

 The purpose of a thorough postoperative care 
regimen in patients undergoing high-defi ni-
tion body sculpting is to avoid complications 
and optimize the aesthetic result. In the imme-
diate postoperative phase, blood-tinged 
tumescent fl uid is evacuated by compression 
and open drainage. Bimodal compression, 
using specialized foam and garments, reduces 
swelling, ecchymoses, and liposuction edema. 
After 2–3 days, manual lymphatic drainage 
commences in order to accelerate healing. 
External ultrasound and pressotherapy can be 
used during the same treatment session as 
MLD to provide synergy and further acceler-
ate healing. Various other energy- based 
modalities, including radiofrequency and 
radial extracorporeal shockwave therapy, are 
useful adjuncts after 4–6 weeks, particularly if 
there is any fi brosis, reduced skin tone, or 
cellulite.     
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                     Introduction 

 Effective high-defi nition body sculpting employs 
advanced techniques and extensive superfi cial lipo-
plasty and should not be attempted by beginners. 
If the procedure is not planned and performed with 
great attention to detail and with proper postopera-
tive care, the complication rate will be higher. 
The patient should be made aware during informed 
consent that high-defi nition lipoplasty is different to 
conventional lipoplasty. During the procedure, con-
trolled irregularities are deliberately created to 
enhance defi nition. Patients who may not be moti-
vated to attend frequent postoperative visits should 
be excluded since postoperative therapies play an 
important role in optimizing results and minimizing 
complications. The patient must also understand the 
importance of constant compression with foam vests 
and garments in the postoperative period. Most of 
the complications associated with high- defi nition 
body sculpting can also arise following conventional 
lipoplasty techniques. They are described in this 
chapter. The use of third- generation ultrasound-
assisted lipoplasty (VASER) technology is impor-
tant for successful high-defi nition lipoplasty and 
may also reduce excessive blood loss, prolonged 
edema, as well as stimulate skin retraction [ 1 ,  2 ].  

    General Liposuction Complications 

 The following general complications are not 
specifi c to high-defi nition lipoplasty and may 
arise following any form of surgical fat removal. 

    Bleeding 

 Excessive bleeding during or following high- 
defi nition body sculpting is rare. Using the 
tumescent technique, saline causes profound 
vasoconstriction so the emulsifi cation and 
removal of fat is occurring in an almost bloodless 
fi eld. Although a creamy, bloodless aspirate is 
typical during tumescent VASER lipoplasty, a 
bloody aspirate may be produced in very fi brous 
areas such as the back, upper abdomen, or male 
breasts. If the aspirate is excessively bloody, the 
area should be avoided or more tumescent fl uid 
should be infi ltrated. 

 To exclude patients who potentially have a 
bleeding abnormality, the preoperative investiga-
tions should include at least a full blood count 
including platelet count, liver function tests, pro-
thrombin time (PT), and activated partial thrombo-
plastin time (APTT). Any abnormality should be 
repeated and the patient should be referred to a 
hematologist for further investigation. A positive 
family history of bleeding diathesis also warrants 
detailed coagulopathy studies. Preoperatively, 
patients should not take any medications, vita-
mins, herbals, or supplements with antiplatelet 
effects for at least 7–10 days. These include aspi-
rin, nonsteroidal anti-infl ammatory drugs, vitamin 
E, ginseng, ginger, ginkgo biloba, and garlic. 

 Sequelae of intraoperative and postoperative 
bleeding depend on the volume of blood loss, con-
dition of the patient, treatment area, and presence 
of drains and compression. Open or closed drains 
serve to reduce the likelihood of hematoma by 
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evacuating blood. The application of compression 
garments is essential immediately postoperatively 
in order to facilitate hemostasis and compress 
small vessels. Although some ecchymosis is nor-
mal, extensive ecchymosis may occur in areas 
more prone to have bruising, particularly in the 
thighs (Fig.  20.1 ). Resolution of ecchymosis 
occurs without intervention, although oral or topi-
cal arnica Montana may accelerate healing [ 3 ]. A 
small hematoma may resolve without interven-
tion. A large hematoma can be evacuated or aspi-
rated once it liquefi es. Untreated, a large hematoma 
will become organized and form a mass, seroma, 
and chronic pseudocyst requiring aspiration [ 4 ].

       Infection 

 Infection is unusual following lipoplasty and high-
defi nition body sculpting. Sterile technique using 
properly sterilized instruments in appropriately 
selected patients serves to keep the incidence of 

infection very low. The components of tumescent 
fl uid (lidocaine, epinephrine, and sodium bicar-
bonate) also have antimicrobial effects on bacte-
ria, mycobacteria, and fungi [ 5 ]. Despite this, 
serious, life-threatening infections following lipo-
suction have been reported [ 6 ,  7 ]. 

 Patients who are immunocompromised will 
have an increased risk of infection and should 
either be excluded from treatment or their condi-
tion controlled and closely monitored in the peri-
operative period. Preoperative investigations to 
identify these pathologies like diabetes or human 
immunodefi ciency virus (HIV) include fasting 
glucose, testing for HIV I and HIV II, and hepati-
tis C. Patients taking systemic corticosteroids are 
contraindicated from high-defi nition body sculpt-
ing, since the risks of impaired healing and infec-
tion outweigh the benefi ts. Smokers should be 
advised not to smoke for at least 1 month before 
and for 1 month after surgery. Prophylactic antibi-
otics, such as a cephalosporin, should commence 
before surgery and be continued for 5 days. An 
alternative can be used for patients allergic to pen-
icillin. Some surgeons prefer intravenous antibiot-
ics at the time of surgery. 

 A superfi cial infection around the incision site 
following high-defi nition body sculpting will man-
ifest as blanching erythema, heat, and tenderness. 
The offending organism is usually staphylococcus 
or streptococcus. Fluid, exudate, or pus should be 
sent for culture and sensitivity in order to ensure 
appropriate antibiotic coverage. A swollen, red, 
mass that appears weeks or even months after sur-
gery should raise the suspicion of an atypical 
mycobacterial infection. These masses may require 
drainage or excision and prolonged antibiotic 
therapy. Necrotizing fasciitis represents a severe 
life-threatening streptococcal group A infection or 
mixed bacterial infection that leads to thrombosis 
of the subcutaneous vessels and spreading gan-
grene. Timely treatment with antibiotics, surgical 
debridement of necrotic tissue, and hyperbaric 
oxygen therapy may prove curative.  

    Necrosis 

 Necrosis of tissue and skin may occur following 
aggressive superfi cial lipoplasty if the subdermal 

  Fig. 20.1    Extensive bruising over the thighs following 
ultrasound-assisted lipoplasty       
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vascular plexus is compromised. This is more 
likely if the patient is a smoker, in secondary 
cases, or if sharp cannulae are used. If the ultra-
sonic probe is not continuously moving in the tis-
sues, or if it is activated in dry tissues, mechanical 
energy will be converted to heat and a burn may 
result. In order to minimize the incidence of 
necrosis, very superfi cial maneuvers such as 
pinching or compression should be limited to 
areas where shadows are required such as over the 
linea alba or linea semilunaris and not performed 
extensively over the abdomen. Additionally, a 
burn or necrosis is rare when pulsed ultrasonic 
delivery to the superfi cial tissues is used using a 
gentle dynamic technique in wet tissues. The 
postoperative compression foam and garment 
should be tailored to fi t the patient properly to 
avoid excessive compression that may compro-
mise perfusion to the skin and superfi cial tissues.  

    Seroma 

 A seroma is an abnormal collection of fl uid in the 
subcutaneous tissues that occurs as a result of 
trauma, burns, or friction following lipoplasty. It is 
usually an infl ammatory exudate, but may also be 
comprised of lymph [ 8 ]. An untreated hematoma 
may also become a seroma over time. Seromas are 
more common in overweight or obese patients 
with large abdomens. Large seromas are uncom-
mon following high-defi nition body sculpting 
because the patients are usually not obese [ 9 ]. 
Diagnosis is either by clinical examination or 
ultrasound examination. Early seromas can be 
drained by needle aspiration followed by compres-
sion. Drainage may be required every few days 
until it resolves. A chronic seroma that persists 
longer than 1 month may require aspiration and 
injection of room air into the cavity,  curettage, or 
formal excision. Ultrasound-guided drainage is 
more accurate than blind aspiration [ 10 ].  

    Thromboembolism 

 Risk factors for deep venous thrombosis (DVT) 
and pulmonary embolism (PE) should be identifi ed 
during the consultation and assessment. These 

include age over 40 years, obesity, previous 
history of thromboembolism, cancer, smoking, 
and estrogen therapy. Prolonged surgery and post-
operative immobilization also increase the risk. 
For lengthy procedures performed under intrave-
nous sedation or general anesthesia, perioperative 
antithrombotic prophylaxis will reduce the risk of 
DVT and PE. In general, if the procedure is per-
formed purely under tumescent local anesthesia 
where the patient is moving during the procedure, 
prophylaxis is not required. Patients should mobi-
lize as soon as possible postoperatively and stay 
well hydrated. Measures to reduce the risk of 
thromboembolism associated with high-defi nition 
body sculpting include discontinuing estrogens 
for 3 weeks before and after surgery, ensuring the 
patient wears thromboembolic deterrent (TED) or 
antiembolic/antithrombotic stockings, subcutane-
ous low molecular weight heparin toward the end 
of the procedure and postoperatively for patients 
undergoing procedures estimated to last longer 
than 1 h under sedation or general anesthesia, and 
excluding high-risk patients from treatment. A 
DVT may manifest as calf swelling, tenderness, 
or pain on passive dorsifl exion of the foot. A 
duplex scan should be performed to assess the 
deep venous system and make the diagnosis. 
Symptoms and signs of PE include tachycardia, 
dyspnea, tachypnea, and pleuritic chest pain. 
Several cases of fatalities due to pulmonary embo-
lism associated with liposuction have been reported 
[ 11 ,  12 ]. If suspected, therapy may be commenced 
even before a defi nitive diagnosis is made with 
imaging such as ventilation- perfusion lung scan 
and CT pulmonary angiography.  

    Pulmonary Edema 

 The preoperative history and examination should 
identify patients with preexisting cardiac disease. 
An electrocardiogram, chest X-ray, and echocar-
diogram can be used to investigate cardiac func-
tion. Patients with cardiac failure should not 
undergo tumescent lipoplasty due to the large 
volumes of fl uid infi ltrated during the procedure. 
Even in healthy patients, injudicious use of intra-
venous fl uids as well as large volumes of subcu-
taneously infi ltrated fl uid can cause fl uid overload 
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and pulmonary edema [ 13 ]. Fluid balance should 
be monitored carefully during high-defi nition 
body contouring where large surface areas are 
being treated and large volumes of tumescent 
fl uid are required. Usually intravenous fl uids 
are not required except to maintain a patent 
intravenous line.  

    Lidocaine Toxicity 

 Lidocaine can be administered safely in tumes-
cent anesthesia in doses up to 55 mg/kg [ 14 ]. 
Reducing the maximum dose to 45 mg/kg is pru-
dent in order to reduce the incidence of lidocaine 
toxicity. Toxicity occurs when lidocaine is 
absorbed systemically and appears as perioral tin-
gling, numbness of the tongue, dizziness, nausea, 
and vomiting. With increasing plasma levels, car-
diac toxicity can occur. The treatment of lidocaine 
toxicity is supportive. It is important to remember 
that since lidocaine is absorbed very slowly from 
the fat compartment, peak plasma concentrations 
occur only 12–18 h after administration. Drugs 
that are metabolized through the cytochrome 
P450-3A4 enzyme pathway compete with lido-
caine and have the potential to increase toxicity 
[ 15 ]. These medications should be discontinued 
for at least 2 weeks before tumescent anesthesia. 
During tumescent anesthesia, the rapid infi ltration 
of fl uid may increase serum levels of lidocaine 
since it takes 12–15 min for epinephrine to cause 
full vasoconstriction. A lidocaine concentration 
of 0.05–0.1 % is safe and effective for most areas 
and indications. For high- defi nition body sculpt-
ing under local anesthesia, a concentration of 
0.1 % (1,000 mg lidocaine in each 1 L bag physi-
ologic saline) is often required in the superfi cial 
tissues to ensure full anesthesia during detailed 
sculpting. If the procedure is performed under gen-
eral anesthesia, the lidocaine dose is reduced to 
about 25 % or even less. Lidocaine administered to 
patients under general anesthesia provides postop-
erative analgesia for several hours due to the lipo-
philic nature of the lidocaine molecule. 

 Apart from lidocaine toxicity, allergies to lido-
caine, and even anaphylaxis, can occur [ 16 ,  17 ]. 
Any previous adverse reactions to local anesthetic 

should be identifi ed preoperatively. Treatment of 
allergic reactions includes oxygenation, circula-
tory support, antihistamines, and steroids.  

    Perforation 

 Penetration of the probe or cannula through the 
abdominal wall can occur during any lipoplasty 
procedure on the abdomen, particularly if the pro-
cedure is performed under intravenous sedation or 
general anesthesia. Several cases of intestinal per-
foration following abdominal lipoplasty have been 
reported [ 18 – 20 ]. Intestinal perforation causes 
peritonitis and may lead to septic shock, necrotiz-
ing fasciitis, and death. A perforation can be the 
result of the cannula passing through a defect in 
the abdominal wall, into an undiagnosed abdomi-
nal wall hernia, or careless movement of the can-
nula in a vertical, rather than horizontal, direction. 
An ultrasound scan of the anterior abdominal wall 
should be performed preoperatively if an hernia is 
suspected or if a scar from previous surgery 
appears tethered or depressed [ 18 ]. The perito-
neum could be adherent to the skin in such cases. 
Intraoperatively, the nondominant hand should 
always feel the tip of the probe or cannula as gen-
tle strokes are made through the tissues. Particular 
care should be taken near the costal margin to 
avoid penetration of the thoracic cavity. Treating 
the upper abdomen using access incisions in the 
inframammary crease ensures the cannula is ori-
ented inferiorly over the costal margin, reducing 
the risk of inadvertent intrathoracic penetration. 
Care should also be taken to protect the posterior 
costal margin when treating the fl anks or back. 
As well as perforation of a viscus, vessels may be 
injured causing intra-abdominal or retroperito-
neal bleeding [ 21 ]. Care should be taken access-
ing the abdominal fat using incisions that are 
inferiorly placed near the groin. The probes and 
cannulae should be guided superfi cially to the 
abdomen to avoid passing under or through the 
inguinal ligament. Defi nition over the linea alba is 
made by sculpting superfi cially, not deeply over 
it. Particular care should be taken to stay in the 
superfi cial plane around the umbilicus and near 
the xiphoid process. 
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 If a patient experiences excessive abdominal 
pain during or after abdominal lipoplasty, perfo-
ration should be suspected. A patient with perito-
nitis will typically have tachycardia, fever, pain, 
and rebound abdominal tenderness. An emer-
gency exploratory laparotomy is required. 
Penetration of the thorax causes a pneumothorax 
with chest pain and dyspnea, requiring prompt 
tube thoracostomy. Necrotizing fasciitis is a 
severe infective sequela of intestinal perforation 
that requires cardiovascular support and surgical 
debridement and may require abdominal wall 
reconstruction [ 20 ].  

    Fat Embolism 

 Fat embolism occurs when both fat and the vascu-
lature are disrupted or injured mechanically, 
resulting in mobilization of fat droplets into the 
systemic circulation. Although lethal cases of fat 
embolism are rare, some degree of embolization 
may commonly occur during lipoplasty [ 22 ]. 
Combined lipoplasty and autologous fat grafting 
may increase the likelihood of fat emboli [ 23 ]. Fat 
embolism syndrome is an uncommon condition 
affecting the pulmonary system, cardiovascular 
system, central nervous system, and skin [ 24 ]. The 
patient develops dyspnea, fever, tachycardia, and a 
petechial rash. The pathophysiology of fat embo-
lism syndrome includes an infl ammatory reaction 
on the endothelium caused by release of fatty 
acids from adipocytes by lipase [ 25 ]. Treatment of 
clinically signifi cant fat emboli and fat embolism 
syndrome is supportive, with fl uids, electrolyte 
balance, and oxygenation or ventilation if required. 
Systemic steroids such as methylprednisolone 
may ameliorate the infl ammatory response and 
improve respiratory status in some cases [ 26 ].   

    Specifi c Energy-Assisted 
Liposuction Complications 

 As mentioned previously, energy-assisted lipo-
suction technologies aim to improve the effi ciency 
of fat removal and reduce trauma to the tissues. 
Ultrasound-assisted liposuction emulsifi es fat 

through cavitation. The vibratory excursion of the 
tip of the ultrasonic probe can also generate heat, 
particularly if it comes in contact with the skin or 
if the probe is not in constant motion through the 
tissues. As such, the most notable specifi c com-
plications of ultrasound- assisted lipoplasty relate 
to burns. 

 Depending on the port location, burns can be 
divided as follows:
    (a)    Pre-port burn (Fig.  20.2 ): If the proximal end 

of the probe rests on the skin during ultra-
sound delivery, the vibration of the probe can 
lead to signifi cant burns. A wet sterile towel, 
folded and soaked in sterile water, should 
always be placed between the probe and the 
skin during the VASER procedure.

       (b)    Port burn: Transmission of vibrations from the 
probe, through the skin port onto the skin can 
result in a burn around the incision site. To 
avoid this complication, the port should be 
sutured securely into the incision. Also, torqu-
ing of the probe should be avoided. To move 
the probe to a different area, it should be with-
drawn almost entirely before redirecting it.   

   (c)    Post-port burn: This type of burn is produced 
when the probe tip abuts the dermis of the 
skin from inside. This can occur by an end- 
hit or a parallel-hit. An end-hit results when 
the probe tip is forced injudiciously against 
the dermis. A parallel-hit results when the 
probe lies very superfi cially where there is 
either excessive power utilized or insuffi cient 
tumescent fl uid around the probe. Post-port 
burns can be prevented by proper technique, 
adequate tumescent infi ltration superfi cially, 
using pulsed mode in the subdermal plane, 
and always being aware of the location of the 
tip of the probe.      

    Complications Related to High- 
Defi nition Body Sculpting 

 High-defi nition body sculpting requires great 
attention to detail, from the preoperative assess-
ment and marking to the intraoperative technique 
and postoperative care. The sculpting techniques 
required to produce a beautifully defi ned and 
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natural result are unforgiving. Too much or too 
little may lead not only to a suboptimal result at 
best but also to complications. 

    Contour Irregularities 

 Preoperative photographs document preexisting 
irregularities, cellulite, scars, and asymmetry. 
Preoperative markings must be precise, since this 
will guide the surgeon during the procedure. If 
marking is inaccurate, a concavity, depression, or 
groove will be sculpted in the wrong area. The 
result is an unsightly defect rather than improved 
muscular defi nition. Unwanted contour irregulari-
ties may occur if excessive fat removal is per-
formed superfi cially. On the other hand, if an even 
thorough emulsifi cation of fat is not performed 
superfi cially, irregularities may also appear and 
the skin will not retract and redrape properly. 

 The procedure can be repeated to thoroughly 
remove superfi cial fat and eliminate the irregulari-
ties (Fig.  20.3 ). To contour the body evenly and 
smoothly, several access incisions should be 
placed such that probes and cannulae reach the 
treatment areas from different angles. The cannu-
lae used in the superfi cial layers should be small 
(3.0 mm), while larger cannulae may be used ini-
tially in the deeper layers for debulking before 
refi ned sculpting. The use of vented cannulae 
(VentX) may reduce irregularities by  reducing 
the avulsion forces created when the cannula is in 
the patient. Applying suction with the cannula in 
one position without movement should be 
avoided. Minor irregularities may improve with 
smooth even postoperative compression garments 
and manual lymphatic drainage. Larger defects 
require either lipectomy around the defect or 
autologous fat transfer to fi ll the defect. If exten-
sive contour irregularities are present following 

a

c d

b

  Fig. 20.2    Burns: ( a ) Pre-portal VASER burn. ( b ) Safe 
technique includes careful skin protection with double-
layered wet surgical towel. ( c ) Skin burn on the incision 

site due to inadequate infi ltration technique or probe 
torquing. ( d ) Adequate infi ltration at the incision site       
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an incomplete fat removal procedure, thorough 
superfi cial lipoplasty may be required to reduce 
the uneven contours and allow the skin to redrape 
smoothly and evenly.

       Skin Retraction 

 Although controlled, uniform skin retraction is one 
of the key elements in high-defi nition body sculpt-
ing, it can also lead to unwanted physical defects. 
Unwanted skin retraction may occur when gar-
ments and foam are not routinely used and the 
patient does not correctly follow postoperative 
instructions. The areas that are more prone to 
developing abnormal fi brosis include areas of thin 
skin such as the inner thighs, the posterior arms, 
and the axillae and lateral pectoral areas (Fig.  20.4 ). 
External compression from belts or tight clothes 
should be avoided during the early postoperative 
period to prevent skin creases or folds that become 
tethered to the underlying tissues.

       Asymmetry 

 If there is symmetry preoperatively, then efforts 
should be made intraoperatively to remove equal 
volumes of fat from each side. Preoperative 
asymmetries should also be documented and 
brought to the attention of the patient. Asymmetry 
due to uneven fat distribution can be improved or 

corrected by removing more fat on the larger side 
or shifting fat to areas where it is defi cient. 
Skeletal abnormalities may also cause asymme-
tries. Although these cannot be corrected with 
lipoplasty, an illusion of symmetry can some-
times be created by lipoplasty. If an asymmetry is 
caused in contour or defi nition by the procedure 
itself, a repeat procedure should be performed to 
correct this. Excess fat can be removed, whereas 
areas that have been excessively removed may 
require autologous fat injections.  

a b

  Fig. 20.3    Contour irregularities: ( a ) After lipoplasty where fat removal in the superfi cial layer was not suffi ciently 
thorough. ( b ) Following touch-up procedure to thoroughly treat the superfi cial layer, allowing the skin to redrape       

  Fig. 20.4    Undesired skin retraction       
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    Unnatural Appearance 

 High-defi nition body sculpting requires an excel-
lent knowledge of the superfi cial anatomy of the 
body. The human eye can easily identify any fea-
ture that looks unnatural or fake. An appreciation 
for the morphology or muscles, their rounded bor-
ders, the positive and negative spaces, and the 
tonal progression between spaces is required to 
produce a natural result. Simply creating a frame 
around muscle groups with linear depressions will 
cause a “wood-like” appearance (Fig.  20.5 ). 
Similarly, if the appearance of muscles is etched 
upon an abdomen in an overweight patient, the 
result is the so-called “ninja turtle” man (Fig.  20.6 ). 
Patients who are overweight or obese are not ideal 
candidates for high-defi nition body sculpting. 
Usually it is appropriate to treat the torso circum-
ferentially, including the upper arms, to obtain a 
harmonious and natural appearance. This can be 
performed in staged procedures if necessary.

  Fig. 20.5    “Wood-like” appearance       

a b

  Fig. 20.6    “Ninja turtle” man as a result of contouring around muscle groups in the presence of abdominal protrusion 
or obesity. ( a ) oblique view, ( b ) anterior view       
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    Aggressive, prolonged, and widespread super-
fi cial liposuction may cause permanent damage to 
the subdermal vascular plexus. This can result in 
an unusual mottled or blotchy appearance to the 
skin, resembling cutis marmorata (Fig.  20.7 ) [ 27 ].

       Fibrosis and Nodularity 

 During the postoperative healing process, the skin 
and soft tissues feel fi rm. Some infl ammatory and 
fi brotic reaction is inevitable following ultrasound-
assisted superfi cial high-defi nition lipoplasty. This 
can be kept to a minimum by avoiding unnecessary 
or excessive delivery of ultrasound to the tissues, as 
well as minimal use of traumatic cannulae or 
aggressive technique. The compression garment 
should be smoothly placed over the skin to prevent 
subcutaneous fi brosis leading to irregularities. 
Subcutaneous nodularity or masses may be infl am-
matory, or the result or seromas or hematomas. 
These can be assessed with the use of external 
ultrasound. Although fi brosis normally softens 
over 6 months without intervention, postoperative 
lymphatic massage, external ultrasound, radiofre-
quency, diathermia, and mechanical massage are 
useful modalities to soften tissues and accelerate 
healing. The patient should be made aware preop-
eratively that it is normal for the skin to feel fi rm for 
a number of weeks during the healing phase. 
Patchy dysesthesias and sensory loss may also 
occur in the treatment areas. This is almost always 
a transient phenomenon due to neuropraxia 

caused by mechanical injury to the sensory nerves. 
If a discrete mass is present, needle aspiration can 
be performed to diagnose a seroma or hematoma. 
Ultrasound guidance facilitates diagnosis and 
therapy. An erythematous, tender mass indicates an 
infective process and should be assessed and 
treated appropriately with ultrasound, drainage, 
culture, and antibiotics. Persistent fi brosis may be 
treated with conservative doses of intralesional 
steroids such as triamcinolone.  

    Unsightly Scars 

 Consideration should be given to the placement of 
incisions for high-defi nition body sculpting, par-
ticularly in patients who are prone to hypertrophic 
scars or postinfl ammatory hyperpigmentation. 
Usually incisions can be hidden in the pubic area, 
umbilicus, axillary creases, inframammary folds, 
and natal cleft. Some patients with dark skin types 
have a propensity to postinfl ammatory hyperpig-
mentation. The incision sites appear brown and 
this can take several months, or even years, to fade 
(Fig.  20.8 ). Topical lightening agents such as 4 % 
hydroquinone, kojic acid, or azelaic acid may be 
used to lighten the skin. Patients should be advised 
to wear sunscreen and avoid sun exposure for 6 
weeks following the procedure. Various treat-
ments can be used to try to improve hypertrophic 
scars including topical silicone gel or sheeting, 
topical 5 % imiquimod, vitamin E, and pressure/
massage therapies [ 28 ].

a b c

  Fig. 20.7    Mottled skin appearance on the arms ( a ), dorsum ( b ), and thighs ( c )       
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       Loose Skin 

 Skin laxity following any form of lipoplasty may 
occur if the skin does not fully retract to fi t the 
new contours when subcutaneous fat is removed. 
This is more likely in certain areas, including the 
lower abdomen, periumbilical area, upper arm, 
and above the knees. The use of energy-based 
devices may improve skin retraction, as has been 
shown in studies with third-generation 
ultrasound- assisted lipoplasty [ 2 ]. The risk of 
skin laxity and looseness should be explained to 
the patient during the preoperative consultation. 
Patients with poor skin tone, striae, and large vol-
umes of fat are at increased risk of postoperative 
looseness. Alternative excisional procedures such 

as abdominoplasty, brachioplasty, and thighplasty 
should be discussed. Patients who seek high-
defi nition body contouring usually have high 
expectations and expect tight skin with a toned or 
athletic appearance. If loose skin is expected 
following lipoplasty in these patients, combined 
lipoplasty and abdominoplasty should be consid-
ered. Treatment of loose skin postoperatively 
includes tissue tightening with external energy-
based devices including radiofrequency and infra-
red light, as well as secondary skin excision.  

    Burns 

 Pre-port, port, and post-port burns are possible 
complications of high-defi nition body sculpting 
using ultrasound-assisted lipoplasty (Fig.  20.2 ). 
The need for thorough superfi cial and deep emul-
sifi cation of fat means the energy delivered to the 
tissues is substantial. However, it should not 
exceed 2 min of ultrasound delivery per 100 ml of 
tumescent fl uid infi ltrated. Maintaining the probe 
tip in a fl uid-fi lled fat compartment at all times 
helps reduce the incidence of burns. Other mea-
sures include skin protection with wet towels, use 
of pulsed mode in the superfi cial plane, and avoid-
ance of torquing of the probe in the port.      
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                     Introduction 

 High-defi nition lipoplasty is an exciting pro-
gression in body contouring. It represents a new 
paradigm in liposuction where many of the con-
cepts and techniques of artistry and sculpture 
are incorporated into the procedure. In the 
author’s experience, the development and 
 application of the advanced lipoplasty tech-
niques described in this book gave him the abil-
ity to deliver to his patients the superior results 
they always wanted. In experienced hands, 
these techniques are effective, safe, and 
reproducible. 

 Hoyos began the fi rst design of this surgery on 
paper over a decade ago. Over time and with sev-
eral iterations, he has modifi ed and refi ned the 
techniques, instrumentation, and protocols in 
order to provide better results for patients. The 
introduction of high-defi nition body sculpting 
has also expanded the indications for liposuction. 
Patients seeking treatment now are younger, 
more athletic, or slimmer than before. Many of 
these patients who previously would not have 
been deemed suitable candidates for liposuction 
may now benefi t from high-defi nition lipoplasty 
to increase defi nition and enhance the shape of 
the body. 

 However, as the procedure evolved, it also 
became apparent that liposuction only was not 
going to be the answer for every patient. This 
includes patients with excessive skin laxity and 
abdominal wall weakness, obese patients, or 

those with extensive cellulite or fi brosis from 
previous surgery.  

    Mini-abdominoplasty 
with Defi nition 

 After childbearing, many women present with 
abdominal muscle diastasis, skin laxity, and 
striae. Liposuction alone in these patients is usu-
ally not enough to achieve a good aesthetic result. 
Thus, skin excision and myofascial plication 
should be considered. There are different options 
to achieve this. 

 Some patients are not suitable for a full 
abdominoplasty, but neither are they candidates 
for liposuction alone. Hoyos describes a “true” 
mini-abdominoplasty where the muscular diasta-
sis is closed through a Pfannenstiel incision, fol-
lowed by circumferential liposuction of the torso 
to achieve muscular defi nition. This approach 
transforms a lax abdomen into one that appears 
more youthful and athletic (Fig.  21.1 ).

   New technologies like VASER that can 
achieve better skin retraction can help convert 
selected cases that were candidates for a full 
abdominoplasty into less extensive procedures 
like the mini-abdominoplasty. Using ultrasound- 
assisted lipoplasty, extensive liposuction over the 
fl ap to achieve defi nition is feasible and safe 
because the process is selective to adipose tissue 
and relatively atraumatic to the vascular supply 
(Fig.  21.2 ).

  21      New Developments 
in High- Defi nition Lipoplasty 

alhoyos@gmail.com



232

a

b

  Fig. 21.1    A 30-year-old woman preoperative ( a ). One 
year postoperative ( b ). Mini-abdominoplasty combined 
with defi nition. Full 360° liposuction is performed, 

increased defi nition in torso and limbs, and full xiphoid to 
pubis closure of muscular diastasis. The scar is the same 
as a C-section scar       

a

  Fig. 21.2    Preoperative ( a ) and postoperative ( b ). A non-
ideal candidate for mini-abdominoplasty, but the patient 
would not accept a large scar. Full 360° liposuction was 
performed, extensive VASER over the abdominal area to 

induce retraction, defi nition of the torso and limbs, and 
full xiphoid to pubis closure of muscular diastasis. Hiding 
the scar produces high satisfaction       
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       Full Lipoabdominoplasty 
with Defi nition 

 Abdominoplasty is expected to correct three 
main deformities: striae, extra fat, and muscular 
diastasis. These are common in women following 
multiple pregnancies or in obese patients. 

 The results of standard abdominoplasty are 
often non-ideal: The anterior abdomen can look 
tense, “drumlike,” and overstretched; the waist-
line cannot be contoured as in standard liposuc-
tion; the navel looks artifi cial, and occasionally 
the visible navel scar becomes an obvious stigma 
of surgery. In addition, the distance between the 
umbilicus and the lipectomy scar might be very 
short and leave the patient with very limited 
options to conceal it. 

 High-defi nition body sculpting relies on 
manipulating shadow and light to reveal the 
underlying anatomy. The sculpting process cre-
ates convexities, concavities, and controlled 
grooves and irregularities in order to achieve 
exceptional results. The same concepts can be 
applied to abdominoplasty. This allows women 
who might previously have accepted only a fl at- 
appearing abdomen as a result to realistically 
expect a beautifully athletic and toned abdomen 
with no visible stigmata of surgery. 

 Taking advantage of the fat-selective proper-
ties of the VASER technology, we perform 360° 
lipoplasty using the ultrasound over the fl ap, 
followed by suction using vented (VentX) 

cannulae to achieve defi nition. In our series, we 
report no fl ap necrosis, thrombotic events, or sys-
temic complications (Fig.  21.3 ).

       The Initial Concepts of Dynamic 
Defi nition 

 Consideration must be given to the dynamic 
nature of the muscles in the human body. The 
grooves created by the musculature in the upper 
arm, for example, are not static, but change dur-
ing relaxation and contraction. Which should we 
mark preoperatively? The answer is  both.  By 
separately marking a dynamic zone and creating 
a tonal progression from one to the other, we can 
turn a picture into a movie. These efforts are made 
to obtain a result that is even more natural and 
more convincing. By adding this new dimension 
to high-defi nition body sculpting, we improve 
results even further and expand the indications to 
include nonideal patients like obese and post-bar-
iatric surgery patients (Fig.  21.4 ).

       Post-Bariatric Surgery Patient 

 After bariatric surgery or massive weight loss, 
patients are often resigned to expecting less-
than- ideal results because of their condition. The 
concept of a single surgery should be changed 
in these patients. Staged surgeries that provide 

b

Fig. 21.2 (continued)

Post-Bariatric Surgery Patient
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  Fig. 21.3    Preoperative ( a ) and postoperative ( b ). Full lipoab-
dominoplasty with defi nition. Full 360° torso liposuction, 
defi nition over the posterior torso and limbs, slight defi nition 

over the fl ap area, and also a neo-umbilicus that provides a 
more realistic, natural aspect to the navel. ( c ) Note the natural 
appearance and the hidden scar beneath the underwear         

a

b

c
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excellent skin retraction and change the inverted 
V shape common in these patients into a more aes-
thetically ideal form will become the new standard. 

 Even in these challenging cases, excellent 
results are possible using the principles of 

 high- defi nition lipoplasty. Defi ning the “alpha” 
muscle, described by the author as the muscle that 
gives most of the shape to the anatomical area, is 
key to enhancing the upper torso in massive weight-
loss male patients. Extensive superfi cial ultrasound 

a

c d

b

  Fig. 21.4    Previously obese patient ( a ), 2 days after the pro-
cedure ( b ), 2 years after the procedure ( c ), using motion 
versus rest marking techniques to improve natural long-term 

results ( d ). In obese patients, results of non-dynamic lipo-
plasty tend to look unnatural and tend to dissipate over time       
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delivery and liposuction facilitate skin redraping 
and retraction. In women, a technique using three 
access points and abdominoplasty with high-defi -
nition lipoplasty restores the  feminine (Fig.  21.5 ).

       High-Defi nition Breast 
Enhancement with Enriched Fat 

 The use of fat grafting in the breast area has been 
described in Chap.   16    . Enriching fat with stem 
cells or platelet-rich plasma aims to improve 
graft survival. The author uses a multilayer, 
multi-approach technique for breast fat grafting. 
Enhancing the breast with fat and creating nega-
tive spaces around the breast mass improves 

defi nition and contour of the breast and provides 
superior results to fat grafting alone. 

 Alternatives to breast lift and reduction include 
liposuction of the breast with VASER and/or 
replacing the lost volume with submuscular 
implants. Combining periareolar breast lift with 
fat grafting is another exciting possibility that 
may improve upon usual treatments (Fig.  21.6 ).

       Cellulite and Secondary Fibrosis 
Patients 

 Patients who previously had failed liposuctions 
are eager for a correction of the deformities but 
often are reluctant to proceed with further 

a

b

  Fig. 21.5    Post massive-weight-loss patient ( a ) Preoperative and ( b ) postoperative of lipoabdominoplasty with 
defi nition       
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 surgery. The correction is diffi cult and often not 
successful. With knowledge of superfi cial lipo-
suction, high-defi nition techniques, and selective 
fat grafting to camoufl age some of theses defor-
mities, the surgeon can offer these patients hope 
of signifi cant improvement. Hoyos designed a 
new probe for VASER to treat these irregulari-
ties, called the Saturn probe. On the other hand, 
the surgical treatment of cellulite is also made 

more viable with this combination of advanced 
technique and specialized probes (Fig.  21.7 ).

       Defi ning the Future 

 High-defi nition body sculpting is still evolving 
as a form of liposuction and human sculpture. 
With each new approach come new ideas, new 

a b

  Fig. 21.6    A female patient who wanted to remove breast 
implants ( a ) and also have a slight reduction in breast vol-
ume but not a large breast reduction scar. Since she had 
large implants (400 cc), a vertical reduction scar was the 
main choice. Superfi cial VASER over the breast skin to 

induce retraction, implant removal, and fat-enriched 
grafting were performed. The result ( b ): Part of the lost 
volume was replaced by fat, and skin retraction resulted in 
a natural, appealing shape without a large reduction scar       

  Fig. 21.7    Treatment of secondary fi brosis. Preoperative ( a ) and postoperative ( b ). Treatment of cellulite using special 
probes and superfi cial liposuction ( c )         

a
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 indications, and new therapies. The path is 
long, the thrill is endless, and the potential for 
further developments and refi nements is real. 
Ultimately, the biggest reward is to provide hap-
piness to our patients. To this end, the tech-
niques we described in this book certainly 
deliver. 

 In this future of body sculpting, the only con-
stant is human anatomy. Instrumentation, tech-
nology, and even aesthetic ideals may change. 
The development and popularization of high- 
defi nition lipoplasty techniques have given us 
some insight into what people want. There is a 
new standard in liposuction.      

4.50

2.90
c

b

Fig. 21.7 (continued)
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   American Society of Anesthesiologists (ASA) physical 

status classifi cation system , 51  
   Analgesia , 71  
   Anesthesia 

 demystifi cation , 65  
 general type , 70–71  
 MAC , 70  
 postsurgical management , 72  

 preanesthesia 
 BMI calculation , 66  
 EKG test , 67  
 FH calculation , 66  
 lab works , 66–67  
 NYHA scale , 66, 67  
 patient behavior , 66  
 patients past medical history , 

65–66  
 premedication and indications , 71  
 surgical management , 71  
 tumescent local anesthesia 

 benifi ts , 70  
 disadvantages , 70  
 estimation , 67–68  
 infi ltration , 68, 69  
 IV sedation , 67  
 lidocaine concentration , 68, 70  

   Arms 
 female 

 deep liposuction , 188–190  
 drains , 187  
 emulsifi cation , 189  
 fat grafting , 191  
 framing , 188, 190  
 infi ltration , 189  
 negative spaces , 188–191  
 postoperative care , 191  
 stealth incisions , 187, 188  
 triceps , 187  

 male 
 curves , 119  
 deep liposuction , 121–123, 125  
 drains , 121  
 emulsifi cation , 123  
 fat distribution , 119, 120  
 fat grafting , 126, 127  
 negative spaces , 123, 125, 126, 127  
 postoperative care , 126  
 shape and contours , 119  
 stealth incisions , 120, 121  
 superfi cial liposuction , 121, 123, 124, 126  
 youth angle , 119–121  
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    B 
  Biceps , 29–30  
   Bimodal compression , 209  
   Body art 

 anatomy 
 animated skeleton , 5, 6  
 body type and shape , 5–6, 8  
 Greek sculptors and artists , 5  
 Hagens’ work , 5  
 Leonardo da Vinci’s manuscript , 4  
 Michelangelo’s David sculpture , 4–5  
 muscular and bony anatomy , 5, 7  

 human form, shape, and size 
 abdomen , 8, 12  
 aesthetic curves , 10  
 physical attractiveness , 8  
 postures , 8, 9  

 liposuction technology , 6–7  
 sculpture Doryphorus , 3–4  
 symmetry and proportions , 8  

 body mass index , 14  
 dynamic symmetry , 10, 13  
 low waist-to-chest ratio , 14  
 total height , 15  
 vertical body and head height , 10–11, 14  
 waist-to-hip ratio , 13–14, 17  

   Body dysmorphic disorder , 49  
   Body mass index (BMI) , 14, 52, 66  
   Brachialis , 30  
   Breast, female 

 aesthetic enhancement , 177  
 autologous fat , 177  
 deep liposuction , 178–180  
 drains , 178  
 emulsifi cation , 179  
 fat grafting , 182–183, 185  

 anterior axillary fold incision , 180–181  
 mastopexy , 184  
 supramuscular-subdermal tissue , 181  

 infi ltration , 178–179  
 negative space , 178, 180  
 stealth incisions , 178  
 superfi cial liposuction , 178–180  

   Buttocks 
 female 

 adhesion zone , 168  
 breast fetishism , 165  
 curved cannulae , 171–172  
 deep liposuction , 166, 171  
 drains , 166  
 emulsifi cation , 170–171  
 fat grafting , 172  
 inferior gluteal zones , 167, 168  
 infi ltration , 170  
 intergluteal incision , 166  
 internal buttock angle , 169  
 intramuscular fat grafting , 169, 170  
 major gluteal projection zone , 

169, 170  
 muscular landmarks , 167, 168  
 point of indentation , 166, 167  
 postoperative care , 172–176  

 roles , 165  
 superfi cial liposuction , 166, 167, 171  
 thigh internal rotation , 168–169  
 transition area , 169, 170  

 male 
 deep liposuction , 139, 140  
 drains , 138  
 fat emulsifi cation , 140  
 fat grafting , 141  
 gynecoid features , 138  
 incision and ports , 138  
 infi ltration , 140  
 negative spaces , 139–141  
 postoperative care , 141–143  
 superfi cial liposuction , 139, 141  

    C 
  Caprini Risk Assessment Module , 211  
   Carboxytherapy , 217  
   CARE (Cosmetic Active Recovery) 

system , 211  
   Coleman technique , 87  
   Common peroneal nerve (CPN) , 196  
   Controlled deformities , 46–48  
   Crude curetting technique , 41  

    D 
  Deep liposuction 

 abdomen and torso 
 female , 148–150  
 male , 101  

 arms 
 female , 188–190  
 male , 121–123, 125  

 breast, female , 178–180  
 buttocks , 139, 140  
 dorsum, fl anks and hips, female , 160  
 pectoralis major muscle , 111, 113  
 thighs and calves, female , 195–199  
 torso and back, male 

 fat extraction , 133–134  
 markings , 130, 131  

   Deep peroneal nerve (DPN) , 196  
   Deep venous thrombosis (DVT) , 221  
   Deltoid , 27–28  
   Diathermy , 216–217  
   Dimenhydrinate , 71  
   Dorsum, fl anks and hips, female 

 deep extraction , 160  
 drains , 158  
 incision points , 157–158  
 markings , 158–159  
 postoperative care , 161–162  
 procedure 

 emulsifi cation , 160  
 fat grafting , 161  
 infi ltration , 160  
 negative spaces , 161  

 superfi cial framing , 160–161  
   Dynamic defi nition lipoplasty , 233, 235  
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    E 
  Ecchymosis , 220  
   Ectomorph , 5, 8  
   Endomorphs , 6, 8  
   Epi-foamT , 208  
   Erector spinae , 25–27  
   External oblique , 22–23  
   External ultrasound (US) therapy , 214–215  
   Extracorporeal shockwave (ESWT) therapy , 216  

    F 
  Fat 

 anatomy 
 DAT layer , 85, 86  
 SAT layer , 85, 86  
 subcutaneous tissue , 85, 86  
 superfi cialis fascia , 85  

 endocrinology , 84  
 grafting 

 breast-pectoral , 89, 90  
 centrifugation , 88–89  
 gravity decantation , 89  
 single-bolus injection , 89  

 liquid gold , 83  
 metabolism , 84  
 technique 

 collection and separation systems , 86, 87  
 donor site selection , 86, 87  
 harvesting , 86–88  
 Lipokit ®  centrifuge , 86, 88  
 syringes , 86, 88  
 VASER , 86, 87  

   Fat embolism , 223  
   Fat emulsifi cation , 45–46  

 abdomen and torso 
 female , 150  
 male , 100–101  

 arms 
 female , 189  
 male , 123  

 breast, female , 179  
 buttocks 

 female , 170–171  
 male , 140  

 dorsum, fl anks and hip, female , 160  
 pectoralis major muscle , 113  
 thighs and calves, female , 198  
 torso and back, male , 133  

   Fat-enriched grafting , 236, 237  
   Fat grafting 

 abdomen and torso 
 female , 151  
 male , 95  

 arms 
 female , 191  
 male , 126, 127  

 breast, female , 180–185  
 breast-pectoral , 89, 90  
 buttocks 

 female , 169, 170, 172  
 male , 141  

 centrifugation , 88–89  
 dorsum, fl anks and hips, female , 161  
 gravity decantation , 89  
 pectoralis major muscle , 112–116  
 single-bolus injection , 89  
 thighs and calves, female , 200  

   Fibrosis , 227  
   Final hematocrit (FH) , 66  
   Full lipoabdominoplasty , 233, 234  

    G 
  Gabapentin , 71  
   Gastrocnemius , 36, 37  
   Gluteus maximus , 30–32  
   Gluteus medius , 31, 32  

    H 
  High-defi nition lipoplasty.    See also  Vibration 

amplifi cation of sound energy 
at resonance (VASER) technique 

 cellulite treatment , 236–238  
 dynamic defi nition lipoplasty , 

233, 235  
 fat-enriched grafting , 236, 237  
 full lipoabdominoplasty , 233, 234  
 mini-abdominoplasty , 231–233  
 post-bariatric surgery , 233, 235–236  
 secondary fi brosis treatment , 236–238  

   Human sculpting 
 chief lines , 42  
 contours and form , 43–44  
 controlled deformities , 46–48  
 fat grafting , 47  
 light and shadows 

 convex forms , 42  
 darker shadows , 43  
 negative spaces , 44–46  
 over-modeling , 43  
 pectoralis major , 42  
 positive spaces , 44  
 small/subtle shadows , 43  
 tonal progression , 42  

 lipoplasty technique 
 aspiration , 46  
 crude curetting , 41  
 emulsifi cation , 45–46  
 infi ltration , 45  
 lipexheresis , 41  
 offi ce-based surgery , 41–42  
 PAL , 42  
 tumescent , 42  
 UAL , 42  

 positive and negative spaces , 44, 45  

    I 
  Iliopsoas , 31–32  
   Infragluteal crease midpoint (IGM) , 194  
   International Federation for Adipose Therapeutics 

and Science , 84  
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    J 
  Jackson-Pratt drain , 207  

    L 
  Latissimus dorsi , 25, 26  
   Lidocaine toxicity , 51, 56, 68, 70, 222  
   Lipexheresis method , 41  
   Lipokontur , 216  
   Low molecular weight heparin (LMWH) , 210, 211  

    M 
  Manual lymphatic drainage (MLD) 

 benefi ts , 212  
 pressotherapy and external ultrasound , 213  
 superfi cial lipoplasty , 212  
 superfi cial skin stretching techniques , 212, 213  

   Maximum indentation point, waist (PMI) , 
158, 159, 161  

   Mesomorphs , 6, 8  
   Michelangelo’s David sculpture , 4–5  
   Mini-abdominoplasty , 52–53, 231–233  
   Monitored Anesthesia Care (MAC) , 70  
   Multifi dus , 27  
   Multipolar radiofrequency (RF) device , 216  
   Muscular and surface anatomy 

 fat distribution 
 female , 38  
 male , 39  
 regional fat anatomy and volume , 36  

 lower leg , 36, 37  
 shoulder and arm 

 biceps , 29–30  
 brachialis , 30  
 deltoid , 27–28  
 triceps muscle , 28–29  

 thighs and hips 
 adductor group , 35–36  
 gluteus maximus , 30–32  
 gluteus medius , 31, 32  
 hamstrings , 34  
 iliopsoas , 31–32  
 quadriceps , 32–34  
 sartorius , 34–35  

 trunk muscles , 19, 20  
 erector spinae , 25–27  
 external oblique , 22–23  
 latissimus dorsi , 25, 26  
 multifi dus , 27  
 pectoralis major , 24–25  
 rectus abdominis , 19–22  
 superolateral abdominal wall , 23–24  

    N 
  Necrosis , 220–221  
   Necrotizing fasciitis , 220  
   New York Heart Association (NYHA) scale , 66, 67  

    P 
  Pectoralis major muscle , 24–25  

 deep extraction , 111, 113  
 fat grafting , 112–113, 114–116  
 interpectoral rhomboid , 110, 112  
 latissimus triangle , 110, 112  
 pectoralis line , 110, 112  
 postoperative care , 114, 117  
 subclavicular/deltopectoral triangle , 

110, 112  
 subpectoral triangle , 110, 112  
 superfi cial liposuction 

 anterior axillary incision , 111  
 body type , 112–113  
 emulsifi cation , 113  
 infi lltration , 113  
 intermediate layer , 113–114  
 negative spaces , 112  
 superfi cial framing , 111, 113, 114  

   Pinch test , 52  
   Point of indentation (PMI) , 166, 167  
   Posterolateral knee point (PLK) , 194  
   Posteromedial knee point (PMK) , 194  
   Postoperative care 

 ambulation 
 LMWH , 210  
 thromboembolism prophylaxis , 210  
 VTE prophylaxis , 211  

 carboxytherapy , 217  
 CARE system , 211  
 closed drains , 207–208  
 compression garment and vest 

 adherent foam dressings , 208  
 bimodal compression , 209  
 4D vest foam , 208–210  
 F7 fabric material , 209  
 hemostasis , 208  
 RestonT foam , 208  
 silicone foams , 208  

 diathermy , 216–217  
 ESWT , 216  
 external ultrasound therapy , 

214–215  
 Lipokontur , 216  
 manual lymphatic drainage , 212–213  
 multipolar radiofrequency device , 216  
 open drainage , 207–208  
 pressotherapy , 215–216  
 SmoothShapes XV , 216  
 targets , 207  
 VelaShape II , 216  
 wet heat , 217  

   Power-assisted lipoplasty (PAL) , 42  
   Pressotherapy , 201, 215–216  
   Pulmonary edema , 221–222  

    Q 
  Quadriceps , 32–34  
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    R 
  Rectus abdominis , 19–22  
   RestonT foam , 208  

    S 
  Sartorius , 34–35  
   Seroma , 221  
   Silicone drains , 207, 208  
   Skin laxity , 228  
   SmoothShapes XV , 216  
   Soleus , 36  
   Somatotypology , 5–6, 8  
   Superfi cial liposuction 

 abdomen and torso 
 female , 148–151  
 male , 97, 101  

 arms, male , 121, 123, 124, 126  
 breast, female , 178–180  
 buttocks 

 female , 166, 167, 171  
 male , 139, 140–141  

 dorsum, fl anks and hips, female , 
160–161  

 pectoralis major muscle 
 anterior axillary incision , 111  
 body type , 112–113  
 deep extraction , 111, 113  
 emulsifi cation , 113  
 infi lltration , 113  
 intermediate layer , 113–114  
 negative spaces , 112  
 superfi cial framing , 111, 113, 114  

 thighs and calves, female , 199  
 torso and back, male 

 fat extraction , 134  
 landmarks , 130–131  
 latissimus dorsi and paralumbar 

muscles , 131  
   Superfi cial peroneal nerve (SPN) , 196  
   Superolateral abdominal wall , 23–24  

    T 
  Thighs and calves, female 

 athletic female leg , 193  
 convexities and concavities , 193  
 deep liposuction , 195–199  
 drains , 195  
 emulsifi cation , 198  
 fat grafting , 200  
 infi ltration , 198  
 lateral thigh , 194  
 medial thigh , 193–194  
 negative spaces , 197–200  
 postoperative care , 200–203  
 stealth incisions , 194–195  
 subgluteal area marking , 195  
 superfi cial liposuction , 199  

   Torso and back, male 
 deep liposuction 

 fat extraction , 133–134  
 markings , 130, 131  

 drains , 129–130  
 emulsifi cation , 133  
 incision and port sites , 129, 130  
 infi ltration , 132–133  
 negative spaces 

 lumbar extraction , 131–132, 135–136  
 paralumbar negative spaces , 131, 132, 135  
 sacral triangle , 132  

 postoperative care , 136  
 superfi cial liposuction 

 fat extraction , 134  
 landmarks , 130–131  
 latissimus dorsi and paralumbar 

muscles , 131  
   Triceps muscle , 28–29  
   Tumescent local anesthesia (TLA) 

 benifi ts , 70  
 disadvantages , 70  
 estimation , 67–68  
 infi ltration , 68, 69  
 IV sedation , 67  
 lidocaine concentration , 68, 70  

    U 
  UAL.    See  Ultrasound-assisted lipoplasty (UAL) 
   Ultrasound-assisted lipoplasty (UAL) , 42  

 cavitation mechanisms , 74, 75  
 electronic generator , 74  
 Lysonix 2000 , 73  
 mechanical mechanisms , 74, 75  
 Mentor Contour Genesis device , 73  
 phacoemulsifi cation , 73  
 SMEI’s sculpture , 73  
 thermal mechanisms , 74, 75  
 titanium probes , 74  
 ultrasonic handpiece , 74  
 VASER technique   ( see  Vibration amplifi cation 

of sound energy at resonance (VASER) 
technique) 

    V 
  VelaShape II , 216  
   Venous thromboembolism (VTE) , 211  
   Vented cannulae (VentX) , 160, 224  
   Vibration amplifi cation of sound energy at resonance 

(VASER) technique , 49  
 abdomen and torso   ( see  Abdomen and torso) 
 advantage , 74–76, 80  
 arms   ( see  Arms) 
 aspiration , 79  
 Basket cannula , 78  
 breast, female   ( see  Breast, female) 
 buttocks   ( see  Buttocks) 
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 Vibration amplifi cation of sound energy at resonance 
(VASER) technique (cont.) 

 complications 
 abdominal protrusion/obesity , 226  
 asymmetries , 225  
 bleeding abnormality , 219–220  
 burns , 224, 228  
 contour irregularities , 224–225  
 DVT , 221  
 energy-assisted , 223  
 fat embolism , 223  
 fi brosis , 227  
 infection risk , 220  
 intestinal perforation , 222–223  
 lidocaine toxicity , 222  
 mottled skin appearance , 227  
 necrosis , 220–221  
 nodularity , 227  
 postinfl ammatory hyperpigmentation , 227–228  
 pulmonary edema , 221–222  
 seroma , 221  
 skin laxity , 228  
 skin retraction , 225  
 thromboembolism , 221  
 “wood-like” appearance , 226  

 digital display component , 76  
 dorsum, fl anks and hips, female   ( see  Dorsum, 

fl anks and hips, female) 
 emulsifi cation , 79  
 fat , 86, 87  
 initial consultation , 49–50  
 integrated system , 76  
 Lysonix 2000 , 73  
 patient selection , 56  
 pectoralis major muscle   ( see  Pectoralis major muscle) 
 pinch test , 79  
 postoperative instructions , 56, 61–64  
 PowerX system , 78, 79  

 preoperative assessment 
 abdomen and torso , 52–54  
 antiplatelet/anticoagulant effects , 51  
 body type , 52  
 buttocks, thighs, and calves , 55–56  
 chest , 54–55  
 past medical history , 50–51  
 patients posture , 52  
 physical-status classifi cation , 51  
 toxicity test , 51  

 preoperative preparation 
 anesthetic plan , 56, 64  
 antiplatelet/anticoagulant effects , 51, 56  
 consent form , 56–60  
 instructions , 56, 61–64  
 lidocaine toxicity test , 51, 56  
 postoperative schedule , 56  
 SLR camera , 56  

 probes 
 arrow , 76, 77  
 grooved , 76–78  
 selection , 79  
 sizes , 73  
 solid titanium , 76, 77  
 uses , 73–74  

 pulsed mode deliver , 77  
 resonance concepts , 74  
 superfi cial subdermal subcutaneous fat , 78  
 thighs and calves, female   ( see  Thighs and calves, 

female) 
 torso and back, male   ( see  Torso and back, male) 
 tumescent fl uid , 79  
 ultrasonic frequencies , 74  
 VentX cannulae , 77–79  

    W 
  Waist-to-hip ratio (WHR) , 13–14, 17, 53         
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