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s Hercules, " Hendrick Golteius

foreword

The aesthetics of muscular bod-
les have been strongly anchored In
our culture since ancient times. The
physiques of the heroes of Greco-
Roman mythology can be found
today In an exaggerated form in
the representations of superheroes
and superhercines that we find In
comics and graphic novels, animat-
ed movies, live-action movies, and
video games. Bodybuilding athietes
sculpt their bodies like a wark of art,
and here we offer a repertoire of
ideal forms to be used in this type of
repres

In recent decades, the canonical
shapes of bodybuilding have rapidly
evolved, leading bodies Into an in-
credit muscular cne-upmanship
During competitions, athletes
separated by sex, and then into cat-
egories of weight and age. Some of

are

» are required by the discipline
of the drawings presented
here are based on photographs of
champions in the various categories,
which value an
oprment of mus Vi
ating from the °c " and more
natural ideals, The path | have taken
here is to choose the most exces

sxtracrdinary de

S In order to
5 of drawing

sively developed sh

petter meet the neec

Superherces and superheroings in
every genre are generally represented
as fighting against characters who are
every bit as muscled as they arel

In the preparation for bodybuild-
ing competitions, we c¢an distin-
guish a phase of muscle mass gain
(through physical training and caloric
intake), followed by a cutting phase
[eliminating as much fat as possible).
At that point the skin looks as though
it is glued to the muscles, and the
athletes take on the appearance of a
muscled écorche figure. The bodies
become veritable anatomical trea-
tises, highly readable. The muscles
stand out clearly from each other
their ibers emerge, and the direction
they paint In shows us their function.
On the other hand, it is true that the
skeleton is less discemible and that
many of the bone landmarks that
we are used to drawing In relief are
now found at the bottom of depres-
slons, dimples, or grooves, The ab-
sence of fat also erases differences
between individuals and between the

5. Many of the drawings p

ed In this volume were bas
male athletes

have been broken down into thei
component parts for our purposes
here, however, that will not always
De .




introduction

| reproduce, in this Intreduction, the
presentation of the various kinds
of muscles. Over the pages of this
book, you'll see some of the draw-
ings and diagrams that | created (or
the book Joint Forms and Muscular
Functions ir this serles, which will
help you to understand the action
of the various muscles thal are pre-
sented here as almaost invariably hy-
pertrophied and in the midst of ex-
ertion, as they appear in training or
at competitions, The numbers refer
to a sumrmary table, under the flap at

the very end of the book. This num-
bering also corresponds to the one
that is used for the title mentioned
above so that you can refer to it as
needed (that book also details the
insertions and muscle functions)
| have also slipped in, at the end of
this introduction, some of the draw-
Ings of veins from the book Hands
and feet. These Illustrative plates
are highly relevant here because the
efforts imposed by the discipline of
bodybuilding also strongly develop
the venous network

In nereasing muscle volume,
you will also be tempted to thicken
the skeletal frame, But the skeleton
cannot keep up with the spectacular
developments of the musculature
in the same proportions, and your
muscular characters can very well
continue to maintain delicate bones
and joints, or even to gain them by
contrast (Fig. 1. The body shapes

that have been adapted and devel-
oped for the sake of a variety of ath-
letic challenges are the proof of that.
Qf course, bodies that are endowed
with a strong skeletal framewaork will
be very well adapted to this muscular
load, as well as to the sustained work
required for this kind of gain in mass,
especially for movernents that go in
the direction of weightlifting

introduction - 7



Types of muscles
The proportion of tendon fibers to
muscle fibers can vary from one
muscle to the next, and for the
same muscle from one person to
the next A short muscle with a long
tendon will contract maore quickly,
but a long muscle will have greater
flexibility and range. Thus, simply by
playing with this one parameter, you
can make a character’s silhouette
either more flexible or tenser (Figs
1 and 2). What makes one muscle
more powerful than another is its
thickness, along with the number of
fibers involved in a given insertion
(Fig. 3)

8 | morpho - muscled bodies

Increasing muscle volumes will
also reinforce curves (difference in
contours), the dynamic balance of
the various segments (convexities,
Fig. 4), and the depressions at the
sites of muscle attachments (con-
cavities, Fig. 5)

These fibers are connected to-
gether in bundles called fasciae
Several fasciae grouped together
around one tendon form a biceps (2
fasciae), triceps (3 fasclae, Figs. 6 and
71, or a quadriceps (4 fasciae), which
gives the entire combination that
much more strength, Tendons can
sheathe a muscle and/or slip inside
another muscle

A pinnate (or feather-shaped)
structure (Fig. 6) results in a muscle
with a large number of short fibers
arranged In tiers on the lendon
Superficial muscles can form lay-
ers connected to tendon plates (for

example the latissimus dorsi, 19)
Others are broken up by tendinous
Intersections, which tends to reduce
their elasticity {the rectus abdominis,
cornmaonly called abs, 11)

introduction - 9



This book is divided into chapters
corresponding to the various regions
of the body, Here again, | have cho-
sen, in the sectlon on the torso. only
to deal with the musculature that
connects the rib cage to the pelvis,
From a mechanical standpoint, we
can count the pectorals (17), the
trapezoids (14), and the latissimus
dorsi (19), which predominantly par-
ticipate In all of the movements of
arm lifting and lowering, amaong the
muscles of the upper imb. We will
see thal they are not the only ones

10 | morpho - muscled bodies

that connect the limb to the torso
by way of the shoulder blades and
collarbones, which can therefore.
by the same reasoning process, be
considered as the first bones of the
upper limb, When the musculature
of the upper limb is hyperdeveloped,
it thus transforms the silhouette of
the torso, This musculature fills in the
front and sides of the top of the rib
cage and extends, in the back, from
the skull (o the pelvis. thus covering
the entire back

Scapuiar belt or shoulder
girdile: shoulder blades and
coflarbones.

introduction - 11




The veins

The veins form a complex and seem-
ingly random network. The “canoni-
cal” arrangement described here will
nat be able to coincide exactly with
reality. at the very most, we can trace
the path of the rajor veins. Their size
Is variable, dilating with the influx of
blood and becoming larger with reg-
ular and sustained exertion. They can
lake on a knotted appearance, fold-
ing back on themselves, and they are
often In communication with each
other. '

In the region of the head and the
neck we can see the temporal vein
which cuts across the path of the
sternocleidomastoid to join the ex-
ternal jugular. Starting at the corner
of the jaw, it slides into the depres-
slon behind the collarbone

The Integument of the abdo-
men {see Paul Richer's book, Artistic
Anatormy) covers the torso, start-
ing at the lower abdormen, cutting

12 | motpho - muscled bodies

across the fold of the groin, and then
jeining the long saphenous vein,

The veins of the upper limb ex-
tend from the fingertips and trace a
series of arches on the first phalan-
ges, under the heads of the meta-
carpals. They then meet up again
on the back of the hand, where they
connect to form an inverted arch,
They give rise o two branches that
then frame the limb along its en-
tire length, reconnecting halfway
through at the hollow of the elbow,
then, on the forearm, the radial vein
on the side of the radius (1) and the
cubltal veln on the side of the uina (2)
continue their ascent, changing their
names on either side of the biceps.
On the inside, the basilic vein disap-
pears Into the armpit. On the out-
side, the cephalic vein slips between
the deltoid and the pectoral to dis-
appear into a depression underneath
the collarbone

At the beginning, there are a large
number of veins and they follow
random pathways; as they climb to-
ward the shoulder, their numbers de-

crease and they become larger and
therefore simpler in their appear-
ance, The "classical” version traces a
capital M on the inside of the elbow
(Fig 1, next page). At that point, one

can imagine two more veins con-
necting to the previous ones, cne of
them (3. Fig. 2, next page} coming
from the back of the forearm and the
other (4) from the front of it

Beginning at the back of the fin-
gers and hand, the veins curl around
the sides of the forearm to connect
at the front of the elbow

introduction - 13




The lower limb is arranged somewhat simi-
larly. The veins start al the back of the toes
and the foot, create an arch, and converge
in two main trunks. The long saphenous vein
goes up to the level of the hip joint, follow-
ing the path of the sartorius along the thigh.
while the short saphenous vein stops at the
back of the knee

Lpper right limbs

14 | morpho - muscled bodies Introduction - 15
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| Fig. & Function and

{ appearance of the
sternocleidomastoid
9.

Fig. 1: Function and
appeararice of the masseter
(1} and ternmporalis (2)
miuscles.

20 | head and neck - masseter and ternporalis sternocleldomastald - head and neck | 21



The splenius and complexus mus-
cles are not very visible on the sur-
face of the écorche figure (Figs. 1
and 2, dark gray). However, they are
responsible far the width of the back
of the neck under the skuil.

The trapezius (14, see p. 48),
which cowvers them, is at its maxi-
mum thickness on the shoulders

function of the main

i 25, Sternoc

ormpl
are ."(‘j‘. .

antenor scaf

Fig. 4 Schematic cross

section of the neck. The

WEXUS MILISCles

22 | head and neck - splenius/complexus
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24 | head and neck

levatar scapulae

Fig. 1 The levator scapiilag is 3 small
miuscle that holds up the scapuila and
elevates the shaulder (shaded areas
on this pagel. It contributes to the
enfargement of the neck and can be
visibile underneath the skin (Fig. 3]

Fig. 2: Connections betweer the
levator scapulae, the rhomboid (18,
see p. 56), and the spleniis?
complexus (6] which slides in
betweaen the other two.

Fig. 4 When the head is tilted

or simply pulted back, the
sternocledomastoids (9 become
flattened and distorted above
lrapezoids (14 see p. 47} which can
te extrernely (arge on bodvbuilders

Fig. 5. The platysma runs atong the
skin of the neck. From the chin to
e corners of the mouth, it runs
aown to the collarbone. [t tenses
during exertion and can briefly
became visible in external shapes
in spite of its lack of thickriess

head and neck | 25
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Figs. 1 and 2
Underneath the
Ira

WOZiLs muscle
the splenius and
covnpiexus (61 join 8

Fig. I' From

the rib cage o
the pelvs, the

three muscle

senes of musciles that

coninect the rib cage
with the pelvs, They

are knowrn, ©

Fig. 4. Connection between the
tendons and the muscular fibers of
the latissirnus dorsi (19)

bands that
miake up the

s (10) are
from the feft to The latissimus dorsi (189) covers
the right of the inal muscles but does not
spenal columan entirely mask them. It forrms a laye
e 1S that expands, becomes sinuc

adorsi the and therefore loses thickness as it

lectively,

as the spinal muscles

They are made up

of several fasclae

bt most oftern fook

like a uniforrm mass

BS0ecial) lg’_'.l(r”.'(-"!h' n . :
. (ONGISSIMILIS approaches the spinal column,

the areg of the kidneys hpll it spproaches the spinal coltrr |

- dorsi and the

COSIAlS

28 | torso - spinals spinals - torso | 29




Fig. 1 The rectus abdorminis
(1L kopwn as abs, strap in

the abdomen, A network of
tendons reduces their elasticiy
and gives therm the well-known
Siv-pack” look.

Figs. 4 and 5; The rectus abdominis
are classically represented as
syrnmenical and segmented by three
harizontal teridons. However, they
between the pectorals (17 are in fact often asymmetrical and
p. J6/ and the rectus abdorninis. sometimes there may be a fourth
segrnentation

Fig. &' Connection

Fig. 3: The first section of the “six-
pack”is on top of the nib cage, whose Flig. 6. Chains of muscles
edge traces 8 diagonal across that
section

30 | torso - rectus abdaominis




Fig. 1. The trunik is strapped in by
the spinal miuscles in the back and
by the abs in the front But they still
have to be connected on the sigdes.
Here, we see that in truth, there are
three miuscular layers that explain the
thickriess of the sige

The external ablique
s visible from behing,

For the purposes of the drawing we will
only rétain the surface layer which on
the bodies of bodybuiders takes the
shape of regutar bands. This division

of the external pbligues into strips (12)
comesponds to the insertions on the

rib cage and the spacing between the
individual ribs. On the other side the
external obiiques meet along the axis of
the body, encasing 1he rectus abaorminis,
which can create superficial fbrous
tensions above these muscles (Fig. 2)

Frorn a mechanical standpoint, the
adeftoids (13) trapezoids (14) pectorals
27, and latissimus dorsi (1%) belong to the
musculature of the upper limb, and they
are therefore dealt with in detar later

32 | torso - external obliques
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Flg. I The pectoral (17) forms the
front wall of the armit Its fasciae
overlap. crossing whert the ann is
lowered and unicrossing when it

is raised

Fig, & The tendons of the
pectoral on the hurnerus

36 | upper limb - pectoral

N g, e

——

The teres major (20) and the latissimus dorsi (19} are
shown on this page. See pages 40 and 41 for the
carrespanding back views.

Figs. 3 and 4- On the hidden surface of the shoulder
blade, flat up against the rib cage is the subscapularis
(shaded area) which occupies the ammpit

Fig. 4! Following Bourgery and Jacob
Under the pectoralis rngjor (17] is the
pectoralis minon which contributes to
the thickness of this area. These two
miuscles form one shared volume,

subscapularis and pactoralis minor - upper limb | 37



Figs. 1 & and 3 When the
pectoral (17) is developed to
an extrerme cegree, it can
hide the breastbone and
the collarbones, The lower
fascia of the pectoral
(shaded) is aligned along
the width of the rectus
abdomins

Fig. 4 The pectoral
wraps around the
valume of the biceps.

18 | upper limb - pectoral

-

Fig. 7 The tendons
of the pectoral
can agpear at the
fevel of the armoit
and create a deep
depression in the
muscle during a
contraction

Figs, 5 and 6: A small additional
fascia (shaded) on the outside of the
pectoral can apoear durlng exertion

{aponeurolic fascia, see Rouviérel.

Fig. 8 The breast
and the pectora!
remain separate.
the breast spills over
onto the pectoral to
differing aegrees.

. =1
-

|| |3
Mc Y Here the nipole lles
alop the curvalure of the

Myperdeveloped muscle
arnd points dowrtwands

pectoral - upper limb | 39



Figs, 1 and I The supraspinalus is
located under the trapezius (14), but
s tip may becorme visible when it is
contracted when the arm s raised

(shaded areas),

Fig. 2: The infraspinatus (£1) is
connected with a small muscle that
runs Slongside it undemeaath, called
the teres rminor, which /s not always
easy to distinguish

The teres major (204 on the other
hand, is a powerful muscle that has &
direct influence on the oulline of the
boay’s contour. It is connected with
the (atissimus dorsy (19 and together
these two muscles are responsible for
the rear wall of the armpit

40 | upper limb - supraspinatus, infraspinatus, and teres major

Fig 4. Muscular function of the
Supraspinatus, the mifraspinatus, and
the teres rafor.

Fig. 5 One of the fasciae of the triceas
122] slhips between the teres major, the
intraspinatus, and the teres minor and
then connects to the shoulder blade
fsee p 64

supraspinatus, infraspinstus, and teres majoc - upper limb | 41



Fig. 1: The contraction of the

. (@tissirmus dorsi reveals its fan-
shaped arrangement and its set of
tenaons which then, at the fevel of
the kidneys, connect o the spinal
rmuscles (see p. 29).

The latissirmus does! (19) can take

Qrt spectacular proportions and
complately change the appearance of
the tarso, giving it a V" shape that is Fig. 2: Muscular function of the
highty sought after by bodyvbuilders, fatissirmus dorst (18) and the teres
maior (20),

2 0\
Fig. 2 9 - \\fi‘

Fig. 30 The fleshy part of the muscle s
shaded while the tendon connection
ta the spinal cofurnn has been left
white It folds over an itself at the level
of the arrmplt and then widps around
the teres mayjor (20, Fig. 4).

latissimus dorsi - upper limb | 43




: Fig. 1 The latissimus corsl
) (19) wraps around the
teres major (20).

Fig. 2: From this
viewpant, the hollow of
the armpit s cloaked by
the deltoid (13) which
CAn appear on both
sides of the sihouette.

44 | upper limb - hollow of the armpit

Flg. 5 Connections between
the two main muscles of the
anm (the biceps (24} and the
triceps (22) and the wafls

of the armplt (pectoral (17),
13lissimus dorsy, and teres
major (19 20), which merge
inte each other at this level)

Al

Flg. 4: Muscular function of the
pectoral (17), the latissimus dorsi and
the teves major (18 20)

hollow of the anmipit - upper limb | 45



The upper limbs are suspended frorm
the skull and the spinal column by
way of the trapezius (14) When this
miscle s developed to its extreme,

it very rmiuch changes the look of the
back of the neck.

Fig. 1 Scapular belt or shoulder girdle
fshoulder blades and collarbones).

Fig. 2 The trapezoid (14) s
represented here in an improbable
postion, with the collarbone
aetached from the stermurn and
standing up vertically. But this

alfows us to easily understand its
coNnections with the scapular belt. At
the back of the skull the scapuar belt
faces the collarbones,

46 | upper limb - trapazoid

Fig. 3: When the shouwlders are
shrugged. the traperoid contracts
and draws itself in

Fig. 4 The fromt

of the neck is
distinguished here
frarm the nape.
From behind the
trapezoid envelops
the cylinder
formed by the
neck.

trapezoid - upper limb | 47



Flg. 2. The shoulder muscles
are distinguished here

from the trunk ang the

neck by thelr spectacular
developmaert,

Fig. 1' The trapezoid
(14} participates in the
Htng of the arrm by
pulling the showlger
bladle up. This action
is completed and
reidyed by the deltold
13

A8 | upper limb - trapezold

13

Musciiar
function of

the deftoid (13] the
trapezoid (14}, and
the rhormboid (18),

Figs. 3and 4:
Connections betweer!
overdeveloped
pectorals (17,
trapezoids (14} and
fatissimus dorsi (19) and
the 1k cage.

The muscies shown on this page
are the roots of the arm. " Although
they are visible on the chest from
a mechanical stardpeint they
belong to the musculdture of the
upper limb

deltold and rhombold - upper limb | 49




50 | upper Umb - trapezoid and deltoid

Fig. 1° Connection betweern the
deltoid (13) and the trapezoid (14)
These rnuscles have (o work together
in order to alfow the arm to be fully
raised

Figs. 2 and 3: The elevation of the arm
involves a tilt in the shoulder blade.
The shaded areas here correspond to
the tendon connections which are
wisible as flat spots under the skin,

Fig. 5! The deltord (13) bypasses the
triceps (22, p 64) and then joins its
insertion point on the humerus

Fig. 4. The trapezoid
(1) twists back on

itseff and then joins
the skul,

trapezaid and deltoid

upper limb | 51



Note the insertion of the deltond (13]
between the brachialis (23) anid the
biceps (24) (see p. 61),

P
/

Frg. 1 (foliowing Paul Richer): The deltoid is divided by many tendon
interseciions, which reduce the length of its muscie fibers and multiply the
nurmber of their connections. This powerful muscle can be seen in all of fts
complexily during the extended exertions required by bodvbullding.

Fig. 2: The deltoid (13) seems o
follow the outline of the pectoral (17)
around the shoulder,

Fig. 3 Sirmplified and detailed versions
of the deltord,

52 | upper limb - deltoid deltoid - upper limb | 53



Figs. Land 4 For each fascla of

the serratus anteriar there (5 a
corresponding nb. Note that when the
arm is ralsed the collarbone iifts and
ovots on its sternal joint.

Fig. 2! The serratus amterior (15)
shown uncoverad, From a rear view,
the serralus anterior can becorme
visible through the latissimus dars! if
the latter is not too stressed nor too

Fig. 3: The function of the trapezoid
(14} in synergy with the serratus
anterior (15). Together, they Hit the
shoulder blade, thus preparing for the
cornplete elevation of the arm

54 | upper limb - serratus anterior

The serratus
anterior
participates in the
tilting movemerits
af the shoulder
blade and therefore
also in the complete
elevation of the arm,
Thus, it is contracted when the arm /s
{ifted, and all the more wsible because
it Is then uncovered between the two
walls of the armpit.

Fig. 5 Alternation of the fascise of the
serratus anterior (15) and the external
ablique (12

serratus anterior - upper limb | 55



You could say that the shoulder blade is
gltached to @ muscular laver at the junction of
the rhomboid (16) and the serratus anterior (15).
The fan-shaped arrangement of the serratus
anterior and its insertion at the fower tip of the
shoulder blade predispose it toward the titing
movernents of the shoulder blade,

Moverments faciiitated
by the collarbone,
which serves as a

pivot point because

of its connéection to
the stermum (Fig. 1),
Movements completed
by the action of the
trapezoid (1),

56 | upper limb - serratus anterior / rhomboid connection

Fig. 2 Trapezoidideitold connection,

Fig. 3: Deltoit/pectoral connection,

The muscles work
together to envelop the
éntire body, weaving

an elegant heliv-shaped
covering, This spiral
arrangement is echoed in
the fasciae that sheathe
the muscles and connect
them to each other and
to the bones, all of which
alsa spiral in order to
respond aplimatly to
these indirect constraints

deltoid / trapezoid / pectoral conneclion - upper limb | 57



Fig, 1' Brachialis (23] and blceps (24)
are positioned at the front of the
Arnerus

Fig. & Morphological diagram
of the ugper limb

58 | upper limb - biceps and hrachialls

Fig. 3: The brachioradialis (25) of the outside of the
elbow reemerges at the wrist on the side of the
thumb. t follows the radius.

Fig. 4. The brachisifs (23] biceps (24), and
brachioradialls (25) are all foreanm fexors. Seen
here ir-an external view, the bractvoradialis tenses
dand faes the atlachments of the other o an the
faraarm.

hiceps, brachialis, and brachioradialis - upper limb | 59




The coracabrachialis (16) occuples |
the hollow of the armpit

Because it connects to the shoulder blade
{Fig. 1), the bicep (24} has to slide under
the pectoral It foses its thickness, with

fts tendon taking over at this point. This
tendon (s often exposed to view.

The bractialis (23] under
the biceps, foins the uina

The biceps (24), above,
joins the radius. The two
fasciae of this muscle
are often slightly offset,
the internal one usually
descernding a little (ower
an its fendon,

60 | upper limb - biceps, brachislis, and coracobrachialis biceps, brachialis, and coracobrachialis - upper limb | 61



62 | upper limb

Fig. 1: The Ayperdeveloped brachioradialis is restricted
here by the flexion fold. The arm segment (from the
shoulder to the elbow) appears extremely short in

this drawing: that is because of the development of
s musculature a5 well as that of the shotdder, which
makes the overall sithowette broader and gives it a
stockier appearance

Fig. 22 Seen from the insige of the
elbow, the brachioradialis (shaded
area) passes behing the biceps

Fig. 3: Delached brachioradialfs. It
bypasses the biceps and the brachil to
attach to the hurmerys.

Fig. 4: The pronstor teres (26) and
the brachioradialis (25) are owtlined
an either side of the biceps. it makes
sense that they would have opposite
aperations in the movements of
pronation and supination (rotation of
the hand ariven by the radius),

brachioradialis and pronator teres

Function of the biceps (24} the brachioradialis
(25), and the pronalor teres [26)

Fig. 5! Pronator teres (26).

brachioradialls and pronator teres -

upper limb | 63
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Fig. 1 The hyperdeveloprment of the tricep makes it possibile to

see the direction of its fibers.

The arm appears short because of its thickened width

L

64 | upper limb - triceps

As its name suggests. the ticep /s made up of three
fasciae that shiare a tendon, which connects them
[0 the uina (the Hp of the eibow)

Schemalic crass
section of the arm,
Brachialis (23) biceps
(24} and triceps (£2)

Fig. 2 Fascia of the triceps that
attaches to the shoulder blage.

Fig. 3. Its tendons will influence
aexternial shapes

Fig. 4 Inside this fascia, a
regrouping of the fibers can
stand oul. making it look as
though there is a fourth fascia

Fig. & The anconeus muscle is
a srmafl muscle that follows the
autiine and the action of the

triceps bevond the elbow joint.

Funetion of the triceps

tnceps and anconeus - upper limb | 65




Figs. I and 2: The bicep (24) sits
atop the axis of the forearm, in
the hollow of the elbow:,

Nole the presence of the tendon of
the triceps (22} in the direction of
the hollow of the armupit,

Figs. 3 and 4: Connections
between the upper arm
and the forearen,

66 | upper limb - upper arm / forearm connections

Fig. 5: Contours of the arm and
diagrams of the efbow joint. Note
how the brachioradiails is
canstrained by the
flexion fold

Fig. & Contours of the ugper limb
in extension and diagram of the
elbow joint

flexion/extension - upper limb | 67



Frgs. 1 and 2

The wina marks

the boundary
between the group
of extensors (27)
and the group

of flexors (28)
belonging to the

Fig. 4. The extensors and flexors
dre two grougs of muscles that
are found on elther side of the
forearm, their design /s roughly
the same. Along the side they
group together the muscies that
work the hand and in the center,
fasciae that externd to the tips of

; the fingers.
The extensors (£)

run from the oultside
of the efbow to the
back of the hand

Fig. 5: These opposite
musclies (extensors =
flexors) wark together
dunng (ateral
MOVEMents

O the inside. the Rexors (F) ran
to the pairm of the hand,

Fig, 3: When the limb s in extension, the
brachioradialis (25 connected with the
extensor carpl radialis longus (see p. 70), wraps
around the group of extensors.

68 | upper limb - extensors and flexors of the hand and fingers
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Fig. 1. There are three hand
extensors, the extensor
carpi tinaris orn the uinar
side and the extensor

carpl radialis brevis and
exlensor carmy radials
longus on the radial side

Fig. 2 The finger extensors siide along

the center

Frg. 3. Between the radials arnxd the finger
extensors. the thumb's extensors anpear,
beéginning
bones of the forearm (Fig, 4/

W froen the inside of the two

70 | upper limb - extensors of the hand and fingers

Fig. 6. Function of the
extensors (£) and flexors (F).

Fig. 7 Schematic cross-seciion of the forearm,
The group of extensors s in light gray:
are In dark gray. in white s the brachioradialis
orl the oulside and the pronator teres inside. in
corttact with one of the bones in this area,

the flexors

Figs. § and §: Note that the fiexors
are much maore powerful
because, In fact we have
mare strenglin for grasoping
than for lething go.

extensor /[ flexor connections - upper limb | 71




Fig. 4: The tendon of the biceps (24)
aiides riself in two and (s inserted into
both bones of the forearm,

The flexar group
5 rmade up of two
Supermposed sets

The finger fexors (Fig. 1 deeper laver) are covered by
the hand flexars (Fig. & outer layer) which take the
shape of powerful tendons, From top to bottorn, these
are’ the flexor carpl radialis, the palmaris longus (it is

N the center and connects to the fbrous tissue in the
palm; according to Paul Richer. it s missing in about 1
in 8 peoplel and the flexor carpi ulnaris

N Fig. 3: The pronator teres (26, see p.

; 63 which we see isolated here, very
often blends into the favor group.
The muscular connections on the
hand are of the muscles specific
to the thumb and little finger (see
following pages)

The rmain tendon connaects with
the radius. In order to reach the
wing, an extension of the tendon
makes a foog that encloses the
group of flexors and can also
restrain thewr volurne at this level
in which case the ltendon takes
the shape of a hollow

Fig. 5: Note that the shape
crégtéed by the volurme of the
flexors (5 decidedly more convex
than that of the extensors.
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Flg, 1- The group of flexors (28), constrained by the
tendon extension of the bicep, s ortented i1 the axis
of the paim. At this level the thumb and the little finger
have thelr own musculature (30 and 31 which is
irvolved (0 Qrpping movernents.

Fig. 4. The muscles of the thenar (30)
and hvpothenar (31) eminences.

Fig, 5: The function of the muscles
of the thenar and hypothenar

Fig. 2 The first dorsal interosseous muscile 29/ EIinNences.

s another small muscle that is specific to the
thumb and is positioned at the back of the hand

Frg. 3: Function of the first dorsal interosseous.

All of these muscles are built up by the
repeated use of dumbbeils and many
other kinds of equiprnent that are used in
bodvibuliding that require gripping.
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Note the pinnate
{feather-shaped)
structure of the
cential superficial
f@scia.

Function of the

4 EOLr IMILISTL SCIFe ane inserf:
quadriceos (37 Four muscuiar fasciae are inserted

on & shared tendon that wraps
arournd the patella before joining the
tibia, creating the quadriceps.

It s enowugh to represent the three
main fasciae. The fowrth one
underneath, juls out past the tendon

™~ | When the limb (s in extensior), the axis of the
P N femwr is naturally obligue and impeses tis

f’./ Py —— . p . b .
y 'C‘:Z% y. ’-\ — direction on the powerful quadniceps. Note the ar the outer sice (arrow),
a \," \)\ \ emergance of the bones al the level of the knee
/ and the presence of the tibia under the skin aif
Sea the way to the ankle
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g, 5 Surface layer of the internal
column.

The skin may be rmarked by a
terdon intersection at this level
farrow),

Fig. 6: Superficial fayer of the
external columit,

Fig. 7: What can be seen
undler the skin of the two
deep layers (shaoed areal

The hamistrings form two muscular columnns that
descend from the pelvis (starting at the ischig) and
separate at the knee joint.

Fig. 1. Inner fasciae of the hamstrings.
Flg. 2 Superficial fasciae.

Fig. 3. Superposition of the two muscle [ayers. Figs. 8and 9. The
tendons of the
harnstnngs are

fowered iy flexorn

Fig. 4. Function of the hamstrings

‘;" ' and surround the
A holfow of the back
({j"l __J__/”:! of the upper leg,
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Fig.5

52 | lower limb - gluteals

Fig. 1. Sacrotuberous ligament
Flig. 2: Gluteus medius (53]

Fig. 3: Function of the
gluteus medius
Fig. 4 Gluteus
raxirnius (34

Fig. 5. A tendinous
area creates a
depression at ihe
levef of the hip
Joirit,

fig. 6 Functior
of the gluteus
IEXIMILS.

Fig. 7.
Connection
betwesn

the gititeus
maxirmus and the
quadriceps (37).

Fig. &: The tendons of the gluteus
maximus depress the shape behind
the joint and give it this kidney bean
shape

gluteals - lower limb | B35




Fig. 1 The fasciae form a network of fibrous "bags” that
connect the miuscles to each other and to the skeleton
Thus, the guadricep 1s covered by a thick fascia (the
fascia lata) which envelops it along its entire fength, like
campression Hights.

Figs 1and 2! This superficial fascia becomes an
Insertion surface for the tensar of the fascia lata (35/ as
well as for some of the superficial fibers of the gluteus
migximus (34) which corresponds to itin the back

B4 | lower limb - tensor of the fascia lata

Flgs. 3 and 5: The tension of the fascia (ala, connected with
the extreme development of the quadriceps, causes shapes to
appear that no longer correspond to the écorche view of that
area. The quadricep (37) (s Ranged along the side.

A flat area or even a deprassion, can
be seen along the entire length of the
muscie and can ever continte as far
as the fiac crest in certain positicns,

Fig 4 As it leaves the muscuiar
volume, alonig the side of the knee
this fiat area becomes, instead,
a protruding ribbor that then
disappears befow the kriee

Fig. & Tt of the pelvis in g
squatting posidion. The tensed
fascya lata crushes the thigh
laterally and modifies its shape.

tensor of the fascia lata - lower limb | B5




Fig. 20 Pauil Richer arbitranly cuts

out @ Range that forms the lower
end of the aponeurotic sheath™ of

the thigh. In a flexed position. the
fascia lata tenses and the gusadriceps,
completely relayed. may in fact be
canstrained above the knee. A rbbon-
shaped depression can then be seen,
Sustifving this cut.

This arrangement,
connected with
the sartorius (36),
15 found en both
sicles of the knee.

Fig. 1. From the front

the thigh can be drawn sl A | | N {5

schematically in two Ml S T \ <

volumes that roughly g ... i -f B s SN : ""'

carrespond to the b1 \

quadticens (37) and the \ % -

adductors (32 see p. §8) g \ ;
N\

The sartoris (36) creates a
diagonal slipping between

the quadriceps (37] and the
M
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o, Fig. 1. The lliopsaas is 4 deep muscle

i - that partially fils in @ depression under
| — ) the fold of the groin (Fig. 2 shaded
k ared) 7

powerful shapes, we can
distinguish the gracills muscle,
which covers the adductors.

Figs. 7and 8 The adductors (32) seen
from the back and a dragram of their
spiral arrangement,

Fig. 3: Function of the liopsoas (also responsibile for
the lumbar arch) and of the agductors

tion of the thigh, she

Fig. 4 Schermati
the adductors (32) the sartorius (36) the quadriceps

(37] and the hamstrings (38)

OS5 -56%

ViIrg

Fig. 9 The gracilis muscle joins the
sartonius and the insidle hamstning on
he fitva.

Flgs. 5 and & The group of adductors. seen from the front
and from the back
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Fig. 1. The bractiomaadlalis (25)
ort the upper imb, as well as the
tensor of the fascig lsta (35 are
constrained in full fexion

These muscles are split into two
parts by the flexion fold,

Figs. 3 and 4 On the outsice of the thigh, in full flexion. the calf imposes its
contour, whereas on the inside, by contrast the muscles of the thigh prevail
fwhere the hamstrings, gracilis, and sartorius come logether)

internal view's

Fig. 2: The tendons of the harnstrings
descend a little iower on the inside than
they do on the owtsidle of the knee. As

a result @ holfow, invisible on an inside
profife. apens on the oulside. The internal
hamstring, graciis (see . 89) and
sartorius (36) come together on
the tibia (shaded area)
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O the leg. we find two systerns of musciles that are
reminiscent of those an the forearm (see p. 68). Here
too, two bones siructure the segrment and separate the
muscles that run to the back of the foot from those
that connect with the sole of the fool. For the sake of
simplicity. | will call the first set extensors (39) and the
second set fexors (42)

Flg 1' As on the forearm, the steral fasciae connect along
the sides. whereas in the center, the muscles are inserted
an the extremities. These three fasciae are, from left to

right, the peroneus muscies (a) the extensor digitorum (b))
and the tibialls anterior (¢l This last one s most salient on
the leg and runs along the full length of the subcutaneous

Fig. 2 The extensors are relayed by the
extensor aigitorum brevis (40) wihich is
positioned on the back of the foot

Figs. 3 and 4 The flexors (42) are interns! Fig. 4

ankie (the tibia) from an inside
wew (shaded area)

92 | lower limb - extensors and flexors of the foot and toes

Seen from the owutside. the fibular
musecies, connected with the Rexors,
remain behind the ankie fon this side.
the fibula). These are the fibtilans
brews (Fib. 5) and the Rbuans longus
Figs. 6 and 7).

Fig. 5

Fig. 6

Fig. 8 Function of the extensors (E), the
flexors (Fl and the triceps surae (41 see
following pages).

extersors and flexors of the foot and toes - lower limb | 93




594

lower limb

tricens surae

depression, whereas on the axis of .
the calf the juxtapasition of thew fibers .
creates a protruding voilurme (Fig. 3 \l

2

Their central tendon creates a \ =
et
Al

Figs. 1 and 2 The powerful
triceps surae [41) s made
ug &s its name indicates
of three fasciae that are
connected on the
Actulies tendon

Note the pinnate (feather-
stisped) structure of

the two upper fasciae
(gastrocnenius)

/ w4 O the fool we have afready séen the exténsor digitorum brevis (p. 82))
ve still have to position the abductor haflucis (the abdictor of the big toe) (45)
ch tenses the arch of the foot. The fat under the skin of the foot masks
imost alf of the other muscles,

Fig. 5: Schematic cross-section of the leg. The
extensors (39), fexors (42) and triceps (41).

Naote the disparity. the internal fascla, 1
winech 1s bullier, descends fower M \

abductor hallucis - lower limb | 95
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