Muscular and Surface Anatomy

Introduction

Sculpting the human body in order to improve
definition 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 superficial 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-definition 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-definition 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 flexion,

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 fleshy 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 definition 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
definition 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 flatter 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 fifth to seventh ribs.
Its main action is to flex 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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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
defined appearance

on the costal cartilages. The paired rectus
abdominis is separated in the midline by the
linea alba and by three horizontal tendinous
intersections. These fibrous 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

Fig.2.3 Definition 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 defining
features in the athletic female abdomen are the linea alba
and linea semilunaris

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,
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Fig.2.5 Rectus abdominis. This represents the most important muscle in high-definition body sculpting of the anterior

abdominal wall

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-
firms the surface anatomy. The intersections
divide the muscle into segments of fleshy 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
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Fig.2.6 The lateral abdominal wall. The external oblique muscle predominates, superiorly as the thoracic portion and

inferiorly as the less well-defined flank portion

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 defined. In
females, a periumbilical fat pad deepens the
navel and obscures its borders.

External Oblique

This muscle forms the fleshy part of the lateral
abdominal wall as its fibers pass inferiorly and
inferomedially superficial to the other flat 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 flank 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 fibers of the thoracic portion form a transi-
tional zone above the flank 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 flank portion of the mus-
cle runs from the external surfaces of the inferior
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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 flank pad repre-
sents a fleshy trapezoid between the ribs and pel-
vis that wraps around the waist. This comprises
the flank portion of the external oblique anteri-
orly and a flank fat pad posteriorly. Even with
good muscular development, external oblique
muscle fibers are not visible in the smooth, con-
vex flank pad. The inferior margin of the flank
pad is the iliac line. Since the muscle fibers 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 fibers of the
flank 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
fibers 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 fibers 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 flexes and rotates the abdomen, as
occurs when the shoulder is turned toward the
contralateral hip. The inferolateral fibers 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 definition of the anterolateral abdomi-
nal wall.

Serratus Anterior

This quadrilateral muscle originates anteriorly as
fingerlike 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 fibers 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 fibers 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 profile 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 flat latissimus dorsi muscle that
covers it. Its posterior limit sometimes extends
more medial to the scapula where its fibers insert
into part of the rhomboid major. Defining the ser-
ratus anterior plays an important role in high-
definition body sculpting in male patients.
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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

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 first 67 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 fibers pass
laterally and downward until they are adjacent to
and parallel with fibers 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, flexes, and extends the
humerus. Superiorly, the muscle tends to be flat-
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 defining the borders of the sternocostal por-
tion by removing fat in the upper abdomen and
toward the axilla.
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Fig.2.8 Pectoralis major. This muscle forms the mass of the male chest

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 fibers 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 flank portion of the external oblique.

Erector Spinae

The erector spinae comprises a group of muscles
that fill the gutter on either side of the vertebral
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Fig.2.9 Muscles of the back. In men, the latissimus dorsi contributes to the “V”-shaped form

column. The erector spinae group is mostly
tendinous at its origin, becomes thick and fleshy
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 first six ribs, and the iliocostalis cervicis runs
from the first 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
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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 significantly to the
surface anatomy and form of the lower back.

Multifidus

The multifidus is a fleshy muscle that fills 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 flexion, 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 definition 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

Triceps m.,
ateral head,

Triceps m.,
jong head

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
defined 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

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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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

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 definition and rounded form of the
deltoid is enhanced during high-definition 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 fibers
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
flattened 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 flat, 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
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Fig.2.12 Arm flexors. The biceps brachii forms the most defined mass on the anterior arm. The brachialis provides

mass from beneath

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 superficial 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 typifies 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-definition
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
flexors 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
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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 flexed to 90° and supinated, the rounded infe-
rior margin on the biceps brachii is prominent.
With flexion 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 flexors.

Brachialis

The brachialis provides width to the flexor half of
the upper arm. It is a broad flat 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 fibers form
the floor 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, superficial lipo-
plasty to create controlled depressions between
major muscle groups enhances definition 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 fibers run inferolaterally, curving
around the hip to insert into the iliotibial tract.
Deep fibers 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 fibers 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 define 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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Gluteus medius m.

Greater trochanter

Gluteus maximus m.

Gluteal fat pad

Gluteal fold

Fig.2.13 Gluteus maximus. This muscle provides mass, shape, and projection to the buttocks

gous fat can be performed from an access site in
the infragluteal crease with the patient in the
prone position. On profile view, a concavity
occurs between the greater trochanter and muscle
fibers 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 fibers 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.

lliopsoas

Although the form of the iliopsoas cannot usually
be appreciated on the surface, it forms the floor 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
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External oblique m.

liac line

Gluteus medius m.

Gluteus maximus m.

Greater trochanter

lliotibial tract

Vastus lateralis m.
anterior to iliotibial tract

Biceps femoris m.,
long head

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

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 defines 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
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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 define the knee and taper the thigh

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 definition of the thigh muscles.

Unlike the vastus, the rectus femoris crosses
both the hip joint and the knee joint. It acts to flex
the hip and extend the knee. Rectus femoris arises
from the anterior inferior iliac spine and inserts
into the patella first 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 define the knee
and improve the tapered appearance of the thigh.
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" femoris m.,

\Iong head

Fig.2.16 The lateral thigh. The groove between the flexors and extensors becomes more visible upon hip and knee

flexion, as in squatting

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
flexed. Hip and knee flexion 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 fibula. 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 difficult to distinguish the
long head from the short head of the biceps femo-
ris when the knee is extended. However, with

knee flexion, the two forms separate. The short
head joins the common biceps tendon from pos-
teriorly, forming a tough flat sheetlike structure
that becomes very prominent with knee flexion.
This thin ridge forms the lateral margin of the
popliteal fossa. When the knee is flexed, 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 definition of the
medial border of the sartorius. Medial to the
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Fig. 2.17 The medial thigh muscles. The sartorius is a
landmark between the quadriceps and adductors. Fat is

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 flat 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

Satorius m.

removed medial to the sartorius along its length and over
the adductors to improve the contours of the inner thigh

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-
definition sculpting, thorough fat removal over
the adductor compartment medial to the sartorius
defines this area, but the forms of the individual
muscles are not usually separated.

Increased muscular definition of the thigh is
achieved by accentuating the groove between the
vastus lateralis and biceps femoris. A shadow is
created by thorough superficial fat removal along
the vertical ridge between the extensor and flexor
compartments. The muscle masses around the
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knee are defined by removing the knee fat pads
superiorly and medially to define 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 fine instruments to remove superficial 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 flat
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 defined Achilles tendon.

Soleus

The soleus originates from the posterior surface
of the head and superior shaft of the fibula 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 flexed. 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 superficial 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 flanks (Fig. 2.20). Lipoplasty
performed to improve muscular definition 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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Fig.2.19 Fat pads in the female
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Fig.2.20 Fat pads in the male
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