Atlas of
Human Anatomy

for the Artist

. Stephen Rogers Peck




ATLAS OF HUMAN ANATOMY

FOR THE ARTIST






OXFORD UNIVERSITY PRESS

Oxford London Glasgow

New York Toronto Melbourne

Nairobi Dar es Salaam Cape Town

Kuala Lumpur Singapore Hong Kong Tokyo
Delhi Bombay Calcutta Madras Karachi

and associate companies in
Beirut Berlin Ibadan Mexico City

Copyright 1951 by Oxford University Press, Inc., renewed 1979
by Stephen Rogers Peck

First published by Oxford University Press, New York, 1951

First issued as an Oxford University Press paperback, 1982

Library of Congress Cataloging in Publication Data

Peck, Stephen Rogers, 1912-
Atlas of human anatomy for the artist.

Originally published: 1951.

Includes index.

1. Anatomy, Artistic. I. Title.
NC760.P35 1982 743'.49 81-16848
ISBN 0-19-503095-8 (pbk.)

Printing, last digit: 20 19 18

Printed in the United States of America



ATLAS OF HUMAN ANATOMY

FOR THE ARTIST

STEPHEN ROGERS PECK

OXFORD UNIVERSITY PRESS
Oxford New York Toronto Melbourne



To J.E.P.



Human form has long challenged the artist’s
creative powers. Its irresistible force of com-
munication places it among the foremost
instruments of graphic expression. Its ver-
satility so captures the imagination that,
now and again, human form has emerged
as the theme itself. It is natural that the ar-
tist should investigate human structure in
order to express its form. Yet access to the
dissecting room is not always easy, and not
always profitable. In any case the facts re-
quire translation, for the artist will be ex-
ploring the esthetics of anatomy. I think of
this as relating structural design to sensuous
design. The one must be learned, the other
perceived. This is the substance of what is
called artistic anatomy. It is the dual aim
here to present the separate structures and
to create a working awareness of their in-
tegration.

This book is not a treatise on drawing—
in the sense of cultivating quality and style.
Nor does it touch upon the fundamentals of
figure drawing—line, form, action, and so
on. Important as they are, they lie beyond
the scope of an anatomy book. Quite sim-
ply, this is a manual for the student who
feels the need of exploring and memorizing
human design.

One question is apt to arise at the very
outset: just how well versed in anatomy
must the artist be? And although beginning
students are surely entitled to ask the ques-
tion, I find it difficult to answer. A man’s
art is his personal domain. It is a matter not
of professional requirements, but of what
one artist’s ideas require. This atlas is, of
course, a condensation of facts, and a trans-

PREFACE

lation to the idiom of the artist. In view of
this, the beginner should perhaps set out to
learn everything he can. Whatever seems in
his experience to be useless debris will be
dropped soon enough by the wayside. But
a word of caution to the zealous student.
Anatomy is complex. Its very complexities
are fascinating, but they are likely to lead
the way to unreasonable evaluations. The
student should not assume that it is neces-
sary to be correct at all costs in these mat-
ters of bone and muscle. In one sense, a
human body is the sum of its parts. But this
premise can both help and hinder. It can
hinder when we attend to the parts and
ignore the sum. It is true the student must
work at first to be correct, but he should
never forget that there is little virtue in
sheer correctness. Ultimately, he should
propose—right or wrong—to be convincing.
He should acquire such mastery of struc-
ture that he no longer depends on the accu-
racy of his eye or the patience of his model.
He will want to gain, in his own right, such
command of human forms and contours
that his creation will become identified not
with his anatomy charts, but with him. I
believe, in fact, it is those aberrations of the
anatomical truth that so often make a piece
of work personal and exciting.

I hope the reader may find here both
knowledge and a point of view. In these
pages I have tried to put him in closer
touch with a masterful design. May his
penetration of that design enlarge his ca-
pacity for response to the world about him.

New York City
1 January 1951

S.R.P.
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And who is so barbarous as not to under-
stand that the foot of a man is nobler than
his shoe, and his skin nobler than that of
the sheep with which he is clothed, and not
to be able to estimate the worth and degree
of each thing accordingly? -

—MICHELANGELO



THE LANGUAGE OF ANATOMY

The human body is a sort of geographical
terrain upon which the anatomist, like a
surveyor, must be prepared to take his
bearings. It will help us to be brief in our
discussion if first we acquire a suitable
votabulary. Descriptive terms given in the
following pages are in common use, and
they will suffice as a verbal springboard
from which we may readily plunge into
any section of this book. A key to the pro-
nunciation of unfamiliar terms encountered
here and elsewhere will be found on pages
261-3



THE LANGUAGE OF ANATOMY

PERTAINING TO POSITION

Longitudinal . ...... Ref. to long axis

{ Transverse ..:s.cs«» At right angles to long axis
Vertical, «.s 5055000 Ref. to long axis in erect position

{ Horizontal ......... At right angles to vertical
Oblique ........... Slanting
Median ............ Midway
Midline ............ Divides body into right and left sides
Medial ............ Nearer to midline (or center plane)

X Lateral ::vicvsnssns Further from midline (or center plane)
Anterior ........... Front

{ Posterior ........... Rear
Superior ........... Upper; nearer to crown of head

\ Inferior ............ Lower; further from crown of head
Deep ...c.inimimnis Further from surface

{ Supfrﬁcial ......... Nearer to surface }ref. kasolid form

{ Ilgaffer:l:il glj;iile }ref. to wall of cavity, hollow form

1 Proximal ........... Nearer to root of limb

| Distal ............. Further from root of limb
Palmar ......s:0:05 Ref. to palm-side of hand
Plantar .:eusosius Ref. to sole of foot
Dorsal ............. Ref. to back; also, back of hand and top of foot
SUPINE wisvpnsnsesn Forearm and hand, turned palm-side upward

{ Prone ............. Forearm and hand, turned palm-side downward
Inverted ........... Turned inward (as foot at ankle joint)

{ Everted ........... Turned outward (as foot at ankle joint; also lower lip)
Intermediate . ...... Between other structures
Interosseous ....... Between bones (as membranes and muscles)

PERTAINING TO BONE

Bone .............. Inflexible structures composing the skeleton
Cartilage .......... Substance from which bone ossifies; gristle
{:;Ztcula tzon :}Connection between bones

Suture ..c.ivewiesis Interlocking of teeth-like edges

Head .............. Enlarged round end of a long bone; knob
Neck .............. Constriction of a bone near its head

. 7 R Broadest or longest mass of a bone

Shaft .............. Body of a long bone

Symphysis ......... Union of right and left sides in midline

xii Eminence .......... Low convexity (just perceptible)



Protuberance . ......
b }Bump (can be felt under finger)

Tubercle ..........

Tuberosity . ........ Large and conspicuous bump

ProCess: «u«smuviswus Projection (can be grasped with fingers)
SPIRE susmserrwonms Pointed projection or sharp ridge

Crest ....ooovvvnnn Ridge or border

Condyle ........... Polished articular surface (usually a knob)
Epicondyle ........ Elevation near a condyle

Trochlea .......... Spool-shaped articular surface

Ramus ............ Plate-like branch of a bone

FOBEE 2 o vusn'wrara e Small articular area; often a pit

Fossa ............. Shallow depression

Foramen .......... Hole; perforation

PERTAINING TO FLESH

{
{

L

{

——

Ligament .......... Fibrous tissue binding bones together or lashing tendons or
muscles in place

Muscle ............ Contractile organ capable of producing movement

Belly .............. Fleshy part of a muscle

Head ............. Portion of a muscle having a separate attachment

Tendon ........... Fibrous tissue securing a muscle to its attachment

Aponeurosis ........ Expanded tendon for attachment of a flat muscle

Fascia ............. Fibrous envelopment of muscular structures

Sheath :o.oonmemens Protective covering

Serration .......... One of the notches at a saw-like edge

Digitation ......... Finger-like division of muscle fibers

Ordgin ......scniwmms Relatively fixed point of a muscle attachment

Insertion .......... Relatively movable point of a muscle attachment

Action ............. Movement accomplished by a muscle

Flexor ............. Causes bending or angulation

Extensor ........... Straightens

Levator ............ Raises

Depressor .......... Lowers

Abductor .......... Draws away from the midline

Adductor .......... Draws toward the midline

Erector ............ Draws upright

Tensor ............. Draws tight

Rotator ............ Causes to revolve

Supinator .......... Turns palm of hand upward

Pronator ........... Turns palm of hand downward

Corrugator ......... Draws (skin) into wrinkles

Sphincter .......... Regulates the closing of an aperture xiii
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Part |

BONES

If beauty resides in fitness to any extent,
what can be more beautiful than this skele-
ton or the perfection with which means and
ends are reciprocally adapted to each other.
—EAKINS



The SKELETON

Probably few beginners have entered the
Life Class with any real appreciation of
skeletal structure. Ordinarily, it must be
cultivated. The tyro is inclined to dispose
quickly of bone, in favor of flesh. He in-
sists that what he observes in the live model
is evidence of muscle, tendon, and fat—not
of a skeleton! The upholstery, he forgets,
cannot by itself have form but takes its
broad lines from the frame over which it
stretches. Not only is a skeleton the anchor-
age for flesh, but also, at so many points,
it is conspicuously present at the surface.
It is the primary factor in proportion, and
a means of great distinction between the
sexes. And what is more, dry bones are ob-
jects of masterful design. Their study should
bring profound respect as well as enlight-
enment.

The plate-like bones of head and trunk
serve primarily as protective enclosures for
vital organs. Like the scaffolding of a house,
this much of the skeleton determines shape.
We can readily comprehend the sturdy but-
tresses of hipbones, the keystone base for a
stately spinal column, the vaulted gallery of
a rib cage, the cupola-skull with its balcony
of cheekbones. The live head, in fact, is
little more than a skull adorned with ears,
nose, and eyeballs. The upper trunk is rec-
ognizably a rib cage to which we add only
its mantle of shoulder bones and muscles
and so produce a pit under the arm. Again,
the shape of the lower trunk is commanded
by a bony pelvis. But this lies nearly ob-

scured by buttocks and the enormous roots
of thighs. We cannot see the evidence of
pelvis at first—how it determines shape. We
learn to see it. So all this is the house we
live in, organized along an upright central
axis. It is called the axial skeleton.!

If the head and trunk give us architec-
ture, the arm and leg are matters of engi-
neering. Here are the long bones of the
appendicular skeleton, simple levers for
transmitting power. They turn and bend
with great freedom to adjust us to our en-
vironment. The joints of long bones will
contribute more or less directly to specific
surface forms, but a shaft usually lies deep
in its harness of muscle. It is particularly
important here for us to realize that though
muscles may hide the bone, their directions
are completely at the mercy of the bone.
That is why a fleshy thigh slants in to the
knee and why it arches forward. Remove
the bone, and a thigh would have little
more shape than a puddle of water.

Substantial and dynamic as is this human
engineering, its presence at the surface is
betrayed only to the penetrating eye. Ig-
noring what cannot be seen, the student
runs great risk. His first objective should be
a conviction of the critical importance of
skeletal structure.

' Hipbones cannot be ignored in considering
either trunk or lower extremity. The anatomist
would not assign them to the axial skeleton. But
artists find it more useful to think of the full pelvis
as a fixed unit of the trunk. (See p. 60, Pelvis.)



REGIONAL CLASSIFICATION OF BONES

[Names of bones are in italics]

[Parentheses indicate common names or meanings]

Cranium
Skull
Head — Face
Axial Skeleton Throat————
‘ Column
Spine 2
Trunk Base
Thorax
Shoulder
A
Forearm
Upper
Extremity
Carpus
(Wrist)
Hand
Appendicular
Skeleton
[paired] Digits-
Hip——m——
Thigh———
Knee
Le
Lower &
Extremity
Tarsus
(Instep)
Foot

Frontal (at forehead)

Occipital (at back of head)

Parietal 2 (side wall)

Temporal 2 (at temple)

Sphenoid (wedge-shaped)

Ethmoid (sieve-like)

Zygomatic 2 (cheekbone, yoke bone)

Lacrimal 2 (site of tear sac)

Nasal 2 (nose bone)

Vomer (plowshare bone)

Nasal concha 2 (turbinated bones)

Palate 2 (palate bone)

Maxilla 2 (upper jawbone)

Mandibula (lower jawbone)

Hyoid (tongue bone)

Cervical vertebra 7 (in neck)

% Thoracic vertebra 12 (in thorax)

Lumbar vertebra 5 (in loins)

{ Sacrum (sacred bone)

Coccyx ( tall bone)

Rib 24 (ridged members of support)

{Sternum (breastbone)

{Scapula (shoulder blade)

Clavicle (collarbone)

Humerus (upper arm bone)

{ Ulna (inner forearm or elbow bone)
Radius (outer forearm or spoke bone)
Navicular (boat-shaped)

Lunate (crescent-shaped )

anuetrum (pyramidal bone)
Pisiform (pea-shaped)

Maj. multangular (large, many corners)
Min. multangular (small, many corners )
Capitate (head-shaped)

Hamate (hooked bone)

Metacarpus Metacarpal 5 (beyond wrist; palm)

Phalanx 14 (knucklebone)
Os coxe (hipbone, haunch bone)
Femur (thighbone)

Patella (kneecap, kneepan)
{Tibia (shinbone, shank bone)
Fibula (calf or splint bone)
Talus (ankle or witch bone)
Calcaneus (heelbone)
Navicular (boat-shaped)
Cuneiform 3 (wedge bones)
Cuboid (cube-shaped)

Metatarsus Metatarsal 5 (beyond instep)

Digits

Phalanx 14 (toe bones)



JOINTS

Bones unite with one another in various
ways. Certain of these unions are ‘Tocked’
joints; some manifest only a passive move- o
ment; and others are so devised that their il éj N\
parts may glide with great freedom upon 4 :
each other.

IMMOVABLE JOINTS

SUTURE: an interlocking of bones along their O Sy CLE
saw-tooth edges. - 3
e.g. joints of cranium )
(cranial sutures)
CartiLace: adhesion by means of cartilage
or gristle (substance from which bone
ossifies ).
e.g. joints of breastbone with first ribs K
(first sterno-costal) \ "

SLIGHTLY MOVABLE JOINTS
FiBro-CARTILAGE: provides a spongy cush-
ion between bones.
e.g. joints of spine
(inter-vertebral discs )

FREELY MOVABLE JOINTS
(Synovial®' or ‘lubricated’)

PrLaNE: bones glide face to face, limited by
their retaining ligaments.
e.g. joints of wrist and ankle bones
(inter-carpal and -tarsal)

HINGE: movement about a transverse axis
only, as in the lid of a box.
e.g. elbow joint
(humero-ulnar)

1 So called because of the presence of synovia, an
4 oily lubricant.




SappLE: increases the extent of the hinge
joint by adding an axis of movement per-
pendicular to the transverse axis.
e.g. joint of thumb with
adjoining wristbone
(carpo-metacarpal 1)

ConpyLoID?: increases the extent of the sad-
dle joint by permitting circular movement
that will describe the side of a cone.
e.g. joints of first row of knuckles, ex-
cept thumb
(metacarpo-phalangeal 11-v)

Prvot: a cylindrical form moving within a
complete or partial ring, or such a ring mov-
ing about the cylinder. Only a vertical axis
is present, as in the hinge of a gate.
e.g. joints of forearm bones
(radio-ulnar)

BaLL-aND-SockET: provides the freest pos-
sible movement by means of a spherical
head set within a cup-like cavity. This joint
adds to the wide play of the condyloid joint
the vertical axis of pivot rotation.
e.g. hip joint
(at the acetabulum)

Ervupsom: a modified ball-and-socket in
which the uniting surfaces are ellipsoidal
rather than spherical. Vertical rotation is
impossible.

e.g. joint of forearm with wrist

(radio-carpal )

2 The Condyloid type of joint is structurally like
the ball type, except that muscles and ligaments
do not allow rotation.




SKELETON (Male)

Clavicle (collarbone)

Scapula (shoulder blade)

s
x

Humerus (arm bone)
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from in front
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Thorax (rib cage)

Spine
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from behind SKELETON (Male)
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The SKULL

10

The term ‘skull’ designates a group of 22
plate-like bones that compose the frame-
work of the head.! The average skull is 8%
inches high, higher than long (7% inches),
and longer than wide (6 inches). Skull height
is the generally accepted unit for compara-
tive measurements throughout much of the

body.

CRANIUM

Skull segments (except lower jaw) inter-
lock in a system of suture joints. Eight of
these segments encase the brain. This pro-
tective shell, resembling an egg (large end
behind), is called the cranium. Just as the
egg is circular in transverse section and oval
in longitudinal section, so is the cranium.
Cranial bones consist of: 1 frontal, 1 occip-
ital, 2 parietals, 2 temporals, 1 sphenoid, and
1 ethmoid. The ethmoid is of no structural
importance and will be omitted here.

The FRONTAL, as its name suggests, is the
broad bone of the forehead and forward
roof of the skull. Rising gently at either side,
from the smooth upper surface, are the
frontal eminences. The forehead in life is
the result of these two lateral swellings
with their muscular jackets, blending more
or less into one general swelling. Below the
forehead, a more complex brow region con-
sists of the delicate upper rims at the out-

side of the orbits (eye sockets), and heavy
bars, the superciliary crests (brow ridges),
above the inner ends of the orbits. Both or-
bital rims and brow ridges are oblique in
such a way as to describe a stretched-out
letter M above the eyes. Orbital rims droop
to the outside, each one terminating in a
zygomatic process to join the zygomatic
bone (cheekbone) in the face.? Being thin-
ner, these orbital rims appear to be mortised
into the coarser mass of brow ridges. The
ridges very nearly merge above the root of
the nose, being separated only by a small
depression called the glabella. Brow form
may be bold in the male skull, usually slight
in females.

The occreitaL [L. ob, against, 4 caput,
head] is at the back of the head and may
be seen to protrude somewhat. Its under-
surface rests upon the spinal column at two
knob-like occipital condyles (ellipsoid joint).
These permit rocking movements of the
head, as when we nod a ‘yes.” The occipital
crest in the median line terminates behind
at the occipital protuberance, springboard
for the fleshy contour of the neck.

The pARriETALS [L. paries, a wall] lie be-
tween frontal and occipital bones. They
form the upper side walls and rear vaulted

1 For relation of the Hyoid (tongue bone), see
pp. 18, 99, 101.
:Cf. p. 14.



roof of the skull, uniting with each other in
the midline much as the slanting sides of a
gabled roof meet at the ridge pole. The
point of greatest convexity in each bone is
called the parietal eminence.

The TEMpoORrALs [L. tempora, the tem-
ples] form the lower side walls of the cra-
nium in the region of the ears. Projecting
forward from each bone is the slender root
of the zygomatic arch to join the zygomatic
bone (cheekbone)? in front. A smooth hol-
low beneath the root of the arch receives
the head of the jawbone; and directly be-
hind, the ‘ear hole’ (auditory meatus) shows
a circular rim for attachment of the fleshy
ear. Bulging downward to the rear of this
‘ear hole’ is the large mastoid process, and
below the hole is a slender spur called the
styloid process. The curved and jagged edge
of the bony plate above the ear unites with
sphenoid and parietal bones.

The spueEnom [G. sphene, wedge], a
single bone, straddles the undersurface of
the cranium. It appears in both side walls
between temporal and frontal bones at the
regions known as the temples. For the art-
ist’s consideration, this bone at the temples

may be said only to fill the gaps between
temporal and frontal bones.

CRANIAL SUTURES

Each bone described above has ragged
edges that allow it to fit tightly into the
companion edges of adjacent bones. These
meandering lines of union are the cranial
sutures. In effect, they resemble the snug fit
of Norway into Sweden. Three principal
sutures are those bounding the parietal
bones and appear from above to suggest the
letter H. Frequently, in later life, an ‘H’
suture is raised enough to show as a blunt
ridge; or it may just as often be traced as
a very shallow furrow. Evidence of cranial
sutures may be disclosed in the flesh by ex-
tensive baldness or by tonsure (head-shav-

ing).

TEMPORAL LINE AND FOSSA

Arising from the outer end of the brow
ridge and arching backward over the cra-
nium is the temporal line. Here the distinc-
tion is seen between side wall and roof of
the skull. The hollow of the side wall is
called the temporal fossa. In life, it is filled
by a jaw muscle (temporalis).

* Cf. p. 16.
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FACE

The facial region of the skull hangs like
a mask from beneath the small forward end
of the ovoid cranium. There are 14 bones,
including the movable lower jaw. Unlike
bones of the case-like cranium, these are
most irregular in shape and serve as a scaf-
folding for an intricate arrangement of
facial muscles and sense organs. Facial
bones consist of: 2 zygomatics, 2 lacrimals,
2 nasals, 1 vomer, 2 nasal concha, 2 palates,
2 maxillee, and 1 mandibula. Except for
the mandibula (lower jaw), they unite in
suture joints. The lacrimals, vomer, nasal
conche, and palate bones are of no struc-
tural importance and will be omitted here.

The zvcomartic BoNEs [G. zygoma, yoke],
or cheekbones, are prominent angular plates
that fasten wing-like to the upper jaw and
create a ‘balcony’ above the lower jaw.
Three spurs are seen to leave the plate for
separate destinations. One spur rises to the
zygomatic process of the brow and gives
the orbit its outer rim.* Another darts
toward the nose and so contributes to the
lower rim. A third spur reaches back to
‘shake hands’ with the forward-springing

arm of the temporal bone. The slender zygo-
matic arch thus formed, a span from cheek
to ear, suggests the bow of eyeglasses.®

The NasaL BONEs [L. nasus, nose] project
from beneath the wedge between the orbits.
They are less than an inch in length and
create a slanting roof (bridge) for the cav-
ity of the nose.

The maxiLLz [L. jawbones], while they
constitute the chief body of the upper jaw
and give root to its teeth, also enter into the
formation of the cheeks laterally and the
wall of the nose above. Each maxilla sinks
inward below the orbit, producing the
canine fossa (filled with cheek muscles).
In front, the two maxillee join at the base
of the inverted-heart-shaped nasal cavity in
a pointed spur, the nasal spine. The dental
arch in which the upper teeth are socketed
is the margin of a bony plate, the hard
palate (roof of the mouth).

The manpBuLA [L. mandere, to chew]
is the lower jawbone. In its forward reach,
it underlies the maxillze and is there called

+ See Frontal bone, p. 10.
s Cf. pp. 11, 16, 18.



the body. The lower teeth take root in the
dental arch, which traverses the upper bor-
der of the body. A projection at the chin
is the mental protuberance [L. mentum,
chin]. The mental tubercles are small lumps
at either side of the midline and give
squareness to the chin (said to be most dis-
tinct in males). Farther back at each side
of the jaw, a broad, thin blade, the ramus,
springs upward from the body. The rear
‘corner’ of the jaw, so produced, is called
the angle of the mandibula. The angle is
described by the lower border of the body
and the rear border of the ramus, and ap-

proximates 120 degrees. This appears as the
angle of four o’clock on the right side, eight
o’clock on the left.® The ramus passes deep
to the zygomatic arch.” There it divides in-
to a forward coronoid process (for attach-
ment of the temporalis muscle of masti-
cation) and a rear condyloid process (for
articulation with the skull). The latter proc-
ess enters its socket in the temporal bone
at the front of the ‘ear hole’ (hinge joint).

s The lower jaw is nearly horizontal at birth, its
angle becoming more acute as maturity is ap-
proached.

*Cf. p. 16.
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SKULL from in front
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from behind SKULL
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SKULL from the right side
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SKULL
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RELATION OF SKULL TO SURFACE FEATURES
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The SPINE, backbone

22

The skeletal axis is a curved and tapered
column traversing the entire midline of the
back, from fork to head. As it is required
to sustain much weight and yet make al-
lowance for contents of thorax and abdo-
men, precision of balance is imperative.
This is effected by means of (1) a firm root
in the pelvis, (2) variation in size of seg-
ments according to their loads, and (3)
an ingenious four-arch curve. The spiue is
divisible into an immovable foundation be-
low, consisting of the sacrum and coccyx,
and a movable segmented shaft above, com-
posed of VERTEBRZ.

SACRUM AND COCCYX

The sacrum [L. sacred bone] is a spade-
shaped bone, bent convexly backward and
wedged between the two iliac bones of the
pelvis.! Securely planted upon its base
above are the vertebre; attached to the
lower tip or apex, and terminating the spine
below, is the coccyx [G. kokkux, cuckoo] or
tail bone. An important landmark of the
back in life is the sacral triangle. It is
bounded above by two dimple-like depres-
sions at the posterior iliac spines,? and be-
low by the cleft between the buttocks.

VERTEBRZ

There are 24 vertebra [L. vertere, to
turn] named according to location. The 5
LUMBAR VERTEBRZ [L. lumbus, loin] are
largest of all, supporting the weight of
thorax, arms, and head. They are especially
capable of forward bending. No rotation is
possible, and other movements are limited.

In the upper back, 12 THORACIC VERTEBRE
give rise to as many pairs of ribs. This
region is least flexible due to restraint im-
posed by the rib cage and the long spinous
processes (see opp. page). It is capable of
all movements, but only to a slight degree.
The 7 CERVICAL VERTEBRAE [L. cervix, neck]
are relatively light, acting only as a pedestal
for the skull. They are most flexible of all
the vertebrae: capable of backward, for-
ward, and lateral bending, as well as rota-
tion. The uppermost member of the cervical
family is the atLas (Cervical 1), so called
because it holds aloft the globe-like head.
Its construction enables the head to rock
backward and forward, as well as laterally.
Beneath is the axis (Cervical 1), which
provides a rotary articulation with the Atlas,
making possible swivel movements of the
head. The upper six vertebre lie deep
from the surface under the nuchal ligament
[nucha—=nape of neck], a sort of check-
rein from the cervical spine to the occip-
ital crest and protuberance of the cra-
nium.? Cervical vir reaches the surface to
become conspicuous in life as the VERTE-
BRA PROMINENS.

The spinal column presents, in the rear,
three longitudinal rows of spurs. The kigh
center row (spinous processes) alone is evi-
dent at the suiface, especially at the mid-
region of the back. Its companion rows lie
at either side, separated from it by the
‘spinal gutters’ in which are entrenched the
long muscles acting on the spine.

1+ Cf. pp. 61-3.
= Ibid.
s Cf. p. 18



A TYPICAL VERTEBRA

The form of a typical vertebra consists
of a body, an arch, and a number of prongs
associated with the arch. The body is the
large central mass. It yields broad upper
and lower surfaces for articulation (fibro-
cartilage) with the bodies of adjoining
vertebree. Projecting backward in two
roots from this body is the vertebral arch,
surrounding the opening for the spinal cord.
This arch gives rise to (1) two pairs of ar-
ticular processes (above and below), (2) a
pair of transverse processes, and (3) a
spinous process. The articular processes
unite with their companion articular facets
of adjoining vertebrae (plane joints). To-

Transverse process

Spinous process

gether with the spinous processes, they en-
gage in a backward, mechanical locking
operation. This helps to carry the spine
upright and prevent injury to the contents
of the chest by backward bending. The
transverse processes are deep and serve as
muscular attachments. The spinous process
of each vertebra, except Cervicals 1-vi, may
be seen or felt at the surface. A cer-
vical process fans like a lobster’s tail; a
thoracic process is a long spike; a lumbar
process resembles the blade of an axe. But
these are traits of the dry skeleton, not
observed in a live subject. Thoracic verte-
bre are distinguished by their facets for
articulation with the ribs (plane joints).

Articular processes

Vertebral arch

Spinous process

Cervical IV

INTER-VERTEBRAL DIsCs are thick cushions of
fibro-cartilage, inserted between the bodies
of adjoining vertebree. They afford a resil-
ience appreciable only in the collective
movements of many vertebrz.

SPINAL CURVATURE:
THE FOUR-ARCH CURVE

It will be seen, in the side view, that the
spine arches convexly forward in the neck
and loins, and backward in the thorax

Thoracic VI

Transverse process
Lumbar i

and pelvis. The backward convexities are
essential for the maintenance of chest and
pelvic cavities required by vital structures.
The forward convexities are compensatory.
If we evaluate the curves in terms of speed,
this serpentine profile is found to be accel-
erated downward: a slow (nearly straight)
cervical curve, a very fast sacral curve.
Longest of the spinal curves is that of the
thorax.
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SPINE

24
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SACRUM and COCCYX
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The THORAX, rib cage

26

Springing forward from the twelve thoracic
vertebra of the spine is the thorax [G. a
cuirass], a slatted protective cage for the
contents of the chest cavity and an anchor-
age for external trunk muscles. In general
shape this cage resembles an egg, small end
above. But the ovoid form is slightly com-
pressed from front to rear, causing it to be
wider than it is deep. In height, it is half
again that of the skull. There is a large
aperture below, whose front margin arches
upward to the pit of the stomach (see be-
low: xiphoid process). This rim, known as
the thoracic arch, is a conspicuous surface
feature of the torso. The angle formed by
right and left sides of the arch may reach
90 degrees (right angle) in well-developed
subjects. The small aperture above is kid-
ney-shaped and corresponds in size to the
neck, which emerges from it. In the front
center wall of the chest are the sTERNUM
and its strap-like cosTAL cARTILAGEs [L.
costis, rib]; at the rear is the column of
THORACIC VERTEBRZ. The remainder of the
thorax is composed of riss, derived behind
from facets in the thoracic vertebrze and
making their cartilage attachments in front
to the sternum. Any movement among parts
of the thorax is imperceptible. But as a unit,
the thorax may rise forward and drop back-
ward as in respiration; or it may be subject
to slight expansion and compression caused
by bending backward, forward, or side-
ward, and by respiration.

STERNUM
The sternum [G. sternon, the breast], or
breastbone, gathers up the ribs in the mid-

line. It is from 6 to 8 inches in length,
thrust like a dagger downward and out-
ward at the middle of the chest. Its parts
are named accordingly: manubrium [L.
handle]; body; and xiphoid process [G.
xiphos, sword].

The manubrium is a flat plate whose
upper margin displays three indented sur-
faces. Those on either side receive the
clavicles (collarbones). The middle de-
pression is called the jugular notch, accen-
tuated by the presence of clavicles. It sup-
plies the floor for a significant surface land-
mark, the pit of the neck. The lower mar-
gin of the manubrium is dented on either
side to receive the cartilage of the first rib.

The body is twice the length of the
manubrium, with which it forms a slight
forward angle. The union may be cartilag-
inous or bony. Both manubrium and body
furnish, along their outer borders, points of
attachment for rib cartilages.

The xiphoid process may be either bone
or cartilage. It is about as large as the last
segment of the thumb, and it lies suspended
from the body of the sternum at the pit of
the stomach. The xiphoid’s claim to atten-
tion is the fact of its position as the apex of
the thoracic arch.

RIBS

The greater part of the thoracic cage is
formed by 12 pairs of ribs. These are flat,
twisted blades curving about from the
thoracic vertebrae behind and swinging
obliquely downward to the front. Most
of the ribs produce a costal carti-
lage for attachment to the sternum. The



obliquity of direction is greatest in the lower
thorax. Length decreases from the eighth
ribs both above and below. Spaces be-
tween ribs are called intercostal spaces
(the first space lies between first and
second ribs).

The particular method of sternal attach-
ment is denoted by classification of the ribs.
The upper seven pairs are TRUE RiBs be-
cause they establish a direct contact with the
sternum by individual cartilages. The lower
five pairs are FaLsE RiBs. Ribs v, 1x, and
x each have a strap of cartilage, which
fastens to the strap above it. The resulting
cartilaginous rim, at the lower front edge
of the cage, has been described as the
thoracic arch. Ribs x1 and xm1, called FLOAT-
ING RiBs, are without cartilage and have no
sternal attachment whatever. They lie more
or less concealed within the wall of the
back. Evidence of individual ribs in the
healthy subject is best seen at the lower end

Head

of the rib cage, especially to the rear. Super-
ficial rib-like swellings high at the sides are,
in reality, bundles of muscle fiber which
arise from the ribs.!

A TYPICAL RIB

Each rib articulates at its head with facets
in the vertebral column (plane joints).? The
constriction next to the head is the neck,
and beyond the neck is a tubercle making
contact with the transverse process of its
corresponding vertebra. The remainder of
the rib, flat and blade-like, is called the
body. At first, the rib runs laterally and
somewhat backward; but at a short distance
beyond its tubercle it takes a sharp turn
forward. This angle of the rib is a special
distinction of Man. Unlike most animals, he
may lie upon his broad, flat back with ease.

* Cf. pp. 102, 106: serratus and external oblique
muscles.

: Cf. pp. 23, 24.
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THORAX . from in front

28
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from behind THORAX
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THORAX from the right side
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THORAX
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The SCAPULA, shoulder blade

34

The trowel-like bony plate, conspicuous at
either side in the upper back, is called the
scapula [G. scapane, a digging tool]. Tt
extends, when the arm is at the side, from
the second to between the seventh and
eighth ribs. This closely parallels the posi-
tion of the sternum in front. The average
vertical length is about 6% inches, and this
same span is found between right and left
scapule at their lower tips. The scapula
furnishes a socket for the bone of the upper
arm. It has axial attachment only by way of
the collarbone, with which it joins to form
the shoulder girdle. Movement consists of
gliding and wheeling upon the ribs. Struc-
turally, the scapula is divisible into a body,
a spine, and a process.

The Bopy is thin, triangular, and bent
forward to fit the thorax. The sides of the
body are called margins: (1) the upper
margin, above; (2) the vertebral margin,
facing the spine; and (8) the axillary mar-
gin,! facing the arm. The angles are called:
(1) medial; (2) lateral; and (3) lower.
The lateral angle is enlarged and more often
called the head. It has a hollowed surface,
the glenoid fossa, which receives the bone
of the upper arm (ball-and-socket joint).?
Surface muscles obscure the scapular body,
but evidence of the vertebral margin and
lower angle may be present in the live
subject.

The spINE is a high crest on the back of
the scapular body, situated on a line with
the glenoid fossa. It rises from the vertebral
margin, ascends laterally, and arches over
and beyond the head. It expands and pro-

jects outward as a partial roof over the
socket of the arm and is there called the
acromion process. Depressed surfaces are
created above and below by the ascending
spine: the supraspinous fossa and infraspi-
nous fossa, respectively. Superficially, the
spine is in evidence throughout, but usually
as a shallow groove separating the muscular
forms above and below.

The coracom pProcess [G. korax, crow:
resemblance to beak] arises from the top
of the lateral angle (head); it protrudes
forward and laterally, like a curled finger
pointing to the bone of the upper arm. In
the live subject, it lies close to the triangular
hollow (infraclavicular fossa) below the
collarbone.

ELEVATION OF THE ARM

A sideward lifting of the arm is assisted
by wheeling of the scapula, so that its
acromion is drawn upward and medially
while the lower angle is drawn upward and
laterally. But scapular and arm movements
are not entirely synchronized. Wheeling of
the scapula lags behind elevation of the
humerus until the arm rises above the hori-
zontal. Here arm movement diminishes
quickly, and further elevation is promoted
chiefly by play of the scapula. It is the story
of the tortoise and the hare. Although the
sluggish tortoise (scapula) seems ill-
matched against a bounding hare (humer-
us), he overtakes the swift but foolish
creature and wins the race.

1 Axilla [L. armpit].
: Cf. p. 37.



Right SCAPULA
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The CLAVICLE, collarbone

Right CLAVICLE

36

The slender clavicle [L. clavis, a key] forms
the only bony connection of the upper limb
with the trunk; and it is the last bone to
attain full growth (about 6 inches in
length). It springs laterally from the ster-
num and crosses the summit of the rib cage
to meet the acromion process of the scap-
ula.! In pivot movements from the pit of
the neck, the clavicle calls to mind the jib
of a crane—with the entire upper limb
slung from its outer end. The clavicle con-
sists of a shaft and its two articular ends.

The MEDIAL END or sternal end of the
clavicle articulates, at one side of the pit
of the neck, with the upper margin of the
sternum (modified ball-and-socket joint).2
This joint is a pivot for the great range of
movement in the upper limb.

The LATERAL END or acromial end of the
clavicle joins the large acromion process of
the scapular spine (plane joint).? In effect,
the latter is an extension of the clavicle

Acromial end

Deltoid tubercle

itself but is a step down from the clavicle.

The suarT of the clavicle describes a
double curve: the longer, medial curve
bends forward, and the shorter, lateral curve
bends backward. The deltoid tubercle (for
attachment of deltoid muscle) is a rough-
ened prominence found at the front of the
shaft, between the two curves. It occupies
a position directly above the coracoid proc-
ess of the scapula.*

The sternal ends of right and left clavicles
are separated by about one inch. This
suprasternal space is the familiar pit of the
neck.> Above and below the middle of each
clavicle, in life, are conspicuous surface
hollows: the supraclavicular fossa and infra-
clavicular fossa, respectively. The center
portion of the bone remains clearly visible.
The forward part of the shoulder girdle®
can be traced from one side to the other
and seen, as from above, to resemble a
Cupid’s bow.

1Cf. p. 6.

*Cf. p. 28, 31.

s See opp. page.

« See opp. page.

° See also p. 26: Sternum.

® The rear part is formed by the scapule.

Sternal end

from above



from in front JOINTS of the Right SHOULDER
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The HUMERUS, bone of the upper arm

40

The humerus [L. shoulder] is the longest
and heaviest bone of the upper limb, and
the only bone of the arm proper. In length,
the average humerus measures about 13
inches, or half again the height of the skull.
It consists of a narrow shaft enlarged at
each articular end.

The PROXIMAL END is composed of the
head and tubercles. The head is a smooth
half-sphere looking somewhat backward to
articulate with the shoulder blade (ball-
and-socket joint). Flanking the head from
in front are major and minor tubercles,
separated from each other by the inter-
tubercular groove. The squared major tu-
bercle, on the outside, stands as the outer-
most bony projection of the shoulder and
gives attachment to scapular muscles.

The sHAFT, as seen from the side, sug-
gests an S-curve—especially in its lower
half, which arches backward. This con-
cavity is filled by a muscle (brachialis) low
on the front of the arm. The high muscle
(triceps) at the back is left to bulge notice-
ably backward.! Midway down the outside
of the shaft is the deltoid tuberosity (attach-
ment for deltoid muscle).

The pisTAL END is a broad plate, modified
so as to articulate in a special way with each
of the two forearm bones. It is most directly
associated with the ulna (inner forearm
bone ), which swings up and down on the
oblique spool called the trochlea [L. pulley]

(hinge joint). Laterally, articulation with the
radius (outer forearm bone) is made at the
ball-shaped capitulum (converse ball-and-
socket joint).? Here the capitulum pro-
vides a surface upon which the indented
head of the radius may glide and revolve.
Directly above the capitulum and trochlea,
in front, are pits that allow a far upward-
bending of the forearm bones. Behind, the
olecranon fossa receives the rear (ole-
cranon) process of the ulna in full back-
ward extension. At the sides two swellings
appear, called medial and lateral epicon-
dyles. The medial epicondyle is the most
prominent in both skeleton and live sub-
ject. When the arm hangs at the side, this
projection is found at or below the lowest
margin of the rib cage. The lateral epi-
condyle is at the bottom of a pit in the fully
extended fleshy elbow, protruding itself
only in flexion.

FLEXION OF THE ELBOW

It should be noted that the extended ulna
points laterally to form an angle with the
humerus (more pronounced in the female);
further, that its hinge movement is associ-
ated with the oblique trochlea (of the
humerus), whose axis bisects the angle
formed. It follows, then, that flexion at the
elbow will bring the ulna in line with the

humerus.

*Cf. p. 115.
*Cf. pp. 43, 45.
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The RADIUS and ULNA, spoke bone and elbow bone'’

42

The radius and ulna extend at an angle
laterally from the lower end of the humerus.
Both are shorter and more slender than
the bone of the upper arm, and they
support the forearm on its thumb and
little-finger sides respectively. The radius
is lower than the ulna, as if it had slipped
downward, and is more concealed.? Both
are somewhat flattened in front and high at
the rear, with blade-like neighboring edges.
Moreover, both have reverse curves so that,
while the radius lies snugly against the ulna
above, their lower halves are bowed out-
ward. Hence, the space between bones is
appreciable only below. The ulna is largest
above, having firm articulation there with
the humerus, and tapers noticeably down-
ward. No bony connection is made with the
wrist. The radius, however, is largest below,
displaying a broad articular surface for
wristbones. Above, it tapers to the elbow
where it has only passive connection with
the humerus. Thus, a transfer of power is
made in the forearm: a shifting from hu-
merus and ulna above to radius and hand
below. Each forearm bone is divisible into
its shaft and two articular ends.

ULNA

The proxiMAL END of the ulna [L. elbow]
is an enlargement much like a claw, de-
signed to grasp the lower end of the hu-
merus.®? The olecranon process [G. olene,
elbow, + kranion, head] is the rear square

mass of this region, conspicuous in life as
the hard knob at the back of the elbow (at-
tachment for triceps muscle). It is capable
of being received in extension by the cor-
responding olecranon fossa of the humerus.*
In front, the pointed coronoid process [G.
korone, crow: resemblance to beak] is di-
rected toward a pit in the humerus where it
may arrive in flexion. The intervening hol-
low, called the semilunar notch, is an articu-
lar surface riding upon the grooved trochlea
of the humerus (hinge joint). At the outer
side of the coronoid process is a shallow
depression, the radial notch, for reception
of the head of the radius (pivot joint). Be-
low the coronoid process is the ulnar tuber-
osity (attachment for brachialis muscle).

The sHAFT tapers in its descent. Above,
it leans toward the radius; below, it springs
away from that bone. The ulnar crest, at
the back of the shaft, is superficial in its
entire length—running from elbow to little-
finger side of wrist.

The pisTAL END, or head, is small and
rounded, and has articulation with the
radius (pivot joint). It is readily seen pro-
truding from the little-finger side of the
forearm, just above the wrist. The styloid
process is a spur pointing downward from
the rear, medial side of the head.

+ Description based on supine (parallel) position
of bones.

2 Associate ulna with upper, since it is placed
higher than the radius.

s See also p. 40: Flexion of the Elbow.

+ Cf. pp. 41, 45.



RADIUS

The proxiMAL END of the radius [L.
shaft] is slender. Perched at its summit is
the radial head, shaped like a thick button.
The circular character of this head allows
it to revolve within the corresponding ra-
dial notch of the ulna (pivot joint). At the
same time, the concave upper surface of the
head is an articular facet gliding upon the
capitulum of the humerus (converse ball-
and-socket joint).? Below the head, and
facing the tuberosity of the ulna, is the
large radial tuberosity (attachment for bi-
ceps muscle).

The suAFT of the radius expands as it
descends from the elbow. Above, it lies
close to the ulna; below, it arches away
from that bone.

The pisTaL END is a wide block scooped
out to receive the wristbones (ellipsoid
joint).® The narrow medial surface of this
block is indented to fit over the small ulnar
head and is called the ulnar notch. Later-
ally, the lower end of the radius is super-
ficial as a small spur, the styloid process.

Head of radius

.. lin radial notch of vina) Olecranon process of ulna

Semilunar notch
for trochlea (spool)
of humerus

Facet for capitulum Coronoid process

(ball of humerus)

from above

SUPINATION AND PRONATION

In addition to the hinge-like movements
of flexion and extension upon the humerus,
the bones of the forearm are capable of
turning the hand face up or face down.
These movements are called, respectively,
supination and pronation. The ulna is the
stationary bone, leaving the radius to bring
about the alteration. The radial head re-
sembles a wheel, revolving within the ra-
dial notch of the ulna. This upper revolu-
tion is a pivot for a much wider one at the
wrist, where the broad radial block swings
around the small ulnar head. supiNATION
requires that both bones be parallel, with
thumb directed away from the body. ProNA-
TION is brought about when the radius turns
on its pivot above, crosses the ulnar shaft
obliquely, and leaves the thumb directed
toward the body. Complete pronation in-
volves some rotation of the upper arm and,
therefore, a rotation of the axis of epicon-
dyles on the humerus.

s Cf. p. 45.
s Cf. p. 58.

Right RADIUS and ULNA

Styloid process of radius

Head of ulna
(in ulnar notch of radius)

Articular surface for wristbones

Styloid process of ulna

from below
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Right RADIUS and ULNA

Semilunar notch
for trochlea (spool) of humerus

Head

Neck

Radius=—

Shaft

Ulnar notch-

Neck

Head
| Articular surface
for wristbones

Styloid process of radius

from in front
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~<— Ulna

Interosseous space

Olecranon process

Coronoid process (for triceps muscle)

Radial notch

Ulnar tuberosity
(for brachialis muscle)

Radial tuberosity
(for biceps muscle)

Ulng —> ~—Radius

Crest

Groove for tendons of
ext. carpi radialis muscles (q.v.)

Groove for tendon of
ext. pollicis long. muscle (q.v.)

Groove for tendons of
ext. digitorum muscle (q.v.)

Groove for tendon of
ext. carpi vlnaris muscle (q.v.)

Styloid process of ulna

from behind



JOINTS of the Right ELBOW

from behind the outer side

Humerus ——

Olecranon fossa

Lateral epicondylar ridge

Medial epicondyle

Lateral epicondyle

Trochlea

Capitul

Olecranon process Facet

Semilunar notch Radial tuberosity

Radial notch
Radius

e

Crest

Ulna /
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The HAND and WRIST

48

The hand and wrist form the terminus of
the upper extremity. In length the unit is
two thirds of a forearm, or somewhat less
than one head-length. The skeleton of the
wrist consists of 8 irregular CARPAL BONES.
There are 5 slender METACARPALS, embedded
in the palm of the hand, and 14 PHALANGES
(knucklebones ), which form the independ-
ent parts of the fingers.

CARPALS
PROXIMAL ROW
(beginning thumb side)
1. Navicular [boat-shaped]
2. Lunate [crescent-shaped]
3. Triquetrum [three-cornered]
4. Pisiform [pea-shaped]
DISTAL ROW
(beginning thumb side)
5. Major multangular [large, many corners]
6. Minor multangular [small, many corners]
7. Capitate [head-shaped]
8. Hamate [hook-shaped]

The mass of carpals [G. karpos, wrist]
shows a rounded upper surface for con-
tact with the scooped-out end of the radius
(ellipsoid joint).! It has the form of an
arch, supported by two spurs on the palmar
side of the wrist. At the root of the thumb,
close to the center of the fleshy wrist, the
adjacent tubercles of major multangular
and navicular bones produce a thumb-side
spur. Slightly higher, at the little-finger
side, close to the inner contour of the
fleshy wrist, the ‘hook’ of the hamate and
the small pisiform bone produce a little-

finger-side spur. Both can be seen when the
hand is bent back. In effect, the spurs are
like a mooring chock steering finger ten-
dons to the palm. And more important, they
give anchorage to various muscles and ten-
dons. The segments of the thumb arise
from a bony jog at the radial side of the
wrist. (Carpals unite among themselves in
plane joints.)

METACARPALS

The metacarpals [G. meta, beyond, +
karpos, wrist] lie fanwise in the palm of
the hand. All except thumb radiate from an
imaginary center above the lower end of
the radius. Metacarpals are numbered 1-v,
beginning at the thumb. Those of index
and middle fingers are longest, and their
rounded ends may be found midway be-
tween radius and longest finger tip. Suc-
cessively shorter are the metacarpals of
ring and little fingers. Shortest of all is that
of the thumb, found to be in a plane nearly
perpendicular to the plane of other meta-
carpals. Each bone is convex dorsally and
consists of a proximal base, a shaft, and a
distal head. Its block-like base articulates
with the wrist above (all plane joints ex-
cept thumb, which has a saddle joint). The
head articulates with its adjoining phalanx
below (condyloid joint). The hollow in the
palm of the hand is explained, in part, by
the concave underside of metacarpals.?

* Cf. pp. 43, 53.
* Cf. p. 123: Observations (thenar and hypothenar

eminences ).



PHALANGES

The phalanges [G. phalanx, a line of
soldiers] correspond to the visible segments
of the fingers and continue the metacar-
pal radiation distalward.® All fingers ex-
cept the thumb, which is independent, lie
in lines converging upon a point at the
center of the wrist. Each finger has three
phalanges, except the thumb, which has
but two. Proximal phalanges (where rings
are worn) are longest, adjoining the meta-
carpals. Median phalanges (where we rap
on doors) are next in line, but absent in
the thumb. Distal phalanges (saddled with
fingernails) are shortest of all.* Thus, fingers
1-v might be described as having a segmen-
tation arranged in ‘diminishing thirds.” In
plotting the segments, it is convenient to
state the combined length of the last two
bones as equal to the length of the first.
Each phalanx is slightly convex dorsally
and consists of a proximal base, a shaft, and
a distal trochlea [L. pulley], except the last
phalanx, which turns upward to end in
a rounded stump. (Metacarpo-phalangeal
joints are condyloid. Interphalangeal joints
are hinge type.)

FINGERS II-V: THEIR LENGTHS
AND TWISTS

The special length of the middle finger
is attributed to relatively longer phalanges.
Index and ring fingers are about the same

length, falling short of the middle finger by

nearly half a segment. In length again, the
little finger falls short of its neighbor (ring
finger) by one full segment. The middle
finger is not only longest of all, but larger
and straighter. As if it were the ‘boss of
the gang,’ other fingers turn toward it. But
they are twisted into S-curves, being im-
peded by the large first row of interpha-
langeal joints (puckered with wrinkles at
their backs in extension).

THUMB

The head of the thumb metacarpal may
be seen as the mobile apex of a nearly isos-
celes triangle whose base connects the
carpal root of the thumb (maj. multangu-
lar) with the head of the index metacarpal.
This leaves the thumb-metacarpal head far
short of the index head. The thumb meta-
carpal, however, fails to reach the arc de-
scribed by the ends of its companions. It is
rather the thumb’s interphalangeal (wrin-
kled) joint that arrives on a line with the
other metacarpal heads. Briefly summed up,
the last segment of the thumb reaches a
position where it can be contained be-
tween both joints of the index first pha-
lanx, with room to spare.

s Fingers are numbered 1-v, beginning at the
thumb; the ring finger, commonly ‘third finger,’ is
herein called the fourth.

+ Phalanges are often more conveniently desig-
nated by number—the proximal phalanx becoming
the ‘first phalanx.’
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Right HAND from the dorsal aspect

Carpal bones

|

Lunate

Navicular

Triquetrum

Pisiform —48 —— Major multangular

Capitate Minor multangular

Saddle joint of thumb

Hamate

Metacarpal |
Metacarpal V

base Interosseous spaces

shaft
head

Phalanx | (proximal)

Wrinkled joint
'Ring’ phalanx of thumb
Phalanx Il (distal)

Phalanx Il (median)
|

base .
Thumb

shaft —————————

trochlea

Phalanx | (proximal)

Phalanx Il (median)

\
Litile

Phalanx Il (distal)

1
Index

mn
Medius
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from the palmar aspect Right HAND

Groove for tendon of flex. carpi radialis muscle (q.v.)

Thumb-side spur of wrist——\

Tubercle of navicular

Lunate

Capitate

Triquetrum

Little-finger-side spur of wrist

Pisiform

Tubercle of maj. multangular (for flex. carpi ulnaris muscle)

Hook of hamate
Saddle joint of thumb

Metacarpal |

Location of 1st dorsal
interosseous muscle (q.v.)

Interosseous spaces

Sesamoid bones

Metacarpal V

Phalanx | (proximal)

'Ring’ phalanx

Phalanx Il (distal) Phalanx I (proximal)

Phalanx Il (median)

trochlea

Thumb
Phalanx Il (distal)

v
Little
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Right HAND

Tubercle for tendon
Metacarpal |l of ext. carpi radialis longus

Knuckle

Saddle joint

Wrinkled joint of index finger of thumb

Creased joint of index finger

Metacarpal | Tubercle of
navicular

Wrinkled joint of thumb
Tubercle of

maj. multangular

from the radial side

Carpo-metacarpal joint

Metacarpo-phalangeal joint

Interphalangeal joint

Wrinkled joint of little finger

Metacarpal V Trochlea

Hook of hamate Creased joint of little finger

Pisiform (for flex. carpi ulnaris muscle)

52 from the ulnar side



JOINTS of the Right WRIST

Radivs e ~<——Ulna

Head of ulna (in ulnar notch of radius)

Groove for tendon of ext. carpi ulnaris muscle (q.v.)
Styloid process

Articular surface of radius
Interval between ulnar head and wristbones

Little-finger-side spur of wrist

/ Pisiform

Hook of hamate

Lunate

Thumb-side spur of wrist

AN

Navicular

Major multangular
Metacarpal V

Location of 1st dorsal
Heads of metacarpals

interosseous muscle (q.v.)
. _—
—— Wrinkled joint

Metacarpal |
of little finger

—— Creased joint

Wrinkled joint of thumb
of little finger

Sesamoid bones

Phalanx | (proximal)
Interphalangeal joints

Phalanx Il (distal) Phalanx Il (median)

Phalanx Il (distal)

from behind and below
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The OS COXZ, hipbone

56

The os coxz [L. bone of the hip] is a
massive plate of bone entering into the sup-
port of the trunk and serving as an articu-
lar root for the thighbone. It unites in front
with its fellow of the opposite side and joins
the sacrum behind to form the great bony
ring called the pelvis.t

In general shape, the os coxa resembles
a propeller or figure 8 whose upper and
lower sections have been twisted at right
angles to each other. At the center of the
‘8, but below the center of the bone, is
the acetabulum [L. vinegar cup], a deep
socket for reception of the head of the
thighbone (ball-and-socket joint).2 Three
separate bones have grown together in the
adult to form the os coxz, each one having
root in the hub-like acetabulum (see dia-
gram on opp. page): (1) the wiuMm, above;
(2) the 1scarum, below; and (3) the pusrs,
in front. The upper half of the figure 8 is
made by the ilium, the lower half by the
ischium and pubis. The os coxz stands
about 8% inches, or very nearly equal to the
height of the skull.

ILIUM

The part of the iliac bone [L. ilium,
flank] that helps to form the acetabulum is
called the body. Above, the bone expands
into a broad, thin wing, the ala. Of the two
inner surfaces of the ala, the forepart is the

concave iliac fossa, and the roughened rear

part is an articular surface for the sacrum
(plane joint). Outwardly, the ala presents
two curved ridges: the anterior and pos-
terior gluteal lines (defining the margins of
gluteal muscles). The thickened upper
border, or crest, describes a sharp upward

" curve terminating in front at the anterior

superior iliac spine and behind at the pos-
terior superior iliac spine. Below each of
these is a secondary prominence, named
correspondingly: anterior inferior and pos-
terior inferior iliac spine. The iliac crest is
a surface landmark—conspicuous at its for-
ward end, hidden at center by the overhang-
ing promontory of the flank muscle,® and
exposed again behind.

ISCHIUM

The part of the ischial bone [G. ischion,
hip] that helps to form the acetabulum is
called the body. From its rear surface pro-
jects the ischial spine, forming the great
sciatic notch above and the small sciatic
notch below [sciatic, formerly ischiadic].
The remainder of the bone is called the
superior ramus, behind, and the inferior
ramus, below. The ischial tuberosity (at-
tachment for hamstring muscles) projects
behind from the superior ramus; the inferior
ramus below is continuous with that of the
pubis in front.

* Cf. pp. 60-63.
= Cf. p. 65.
*Cf. p. 108: Iliac furrow.



PUBIS

The part of the pubic bone [L. puber,
adult] that helps to form the acetabulum is
called the body. A superior ramus extends
forward from the body to the pubic crest.
This ramus presents, on its upper surface,
the sharp pectineal line, which, in turn, ends
in front at the pubic tubercle. The inferior
ramus turns downward and backward from
the crest, leaving a smooth articular surface
for union with the pubis of the opposite
side. The union is called the symphysis

pubis (cartilage joint).* The ramus of the
pubis then becomes continuous below with
the ramus of the ischium. The largest fora-
men (aperture) in ihe skeleton is situated
in this lower part of the os coxa. It is en-
circled by the rami of the ischium and pubis,
and is known as the obturator foramen. This
feature, however, holds no significance for
the artist. It would be simpler to ignore
the foramen and conceive of the ischium

and pubis as a solid continuous plate.
« Cf. pp. 60-63.

Right HIPBONE, child, age 5% years (showing segmentation)

Body of ischium

Triradiate line

Obturator foramen

Body of ilium

Body of pubis

Acetabulum

Inferior ramus of pubis

Line of union for rami of ischium and pubis

Inferior ramus of ischium

57



Right OS COXZ& (Male) from the outer side

Ala

lliac crest

Anterior gluteal line

Posterior gluteal line

Anterior superior iliac spine
(for sartorius and tensor
fascice latee muscles, and
inguinal ligament)

Posterior superior iliac spine
(dimple at surface)

Posterior inferior iliac spine

Great sciatic notch -/

Anterior inferior iliac spine
(for rectus femoris muscle)

Acetabulum .
_— Pubis

/—— Superior ramus of pubis

— Pubic tubercle

(for inguinal ligament)

Ischial spine

Small sciatic notch -

Superior ramus of ischium

Ischial tuberosity
(for hamstring muscles)

Inferior ramus of pubis

Ischium /

Obturator foramen

Inferior ramus of ischium



from the inner side Right OS COXZ (Male)

Alg lliac crest

lliac fossa

Articular surface for sacrum

Anterior superior iliac spine Posterior superior iliac spine

Posterior inferior iliac spine

Anterior inferior iliac spine

Great sciatic notch
Pectineal line

Pubis ~

_———— Ischial spine
Superior ramus of pubis

Small sciatic notch
Pubic tubercle

Pubic crest Superior ramus of ischium

Articular surface

for symphysis pubis
—— lIschial tuberosity
Inferior ramus of pubis (for hamstring muscles)

Obturator foramen

\ Ischium

Inferior ramus of ischium



The PELVIS, hip girdle

60

The pelvis [L. basin] is the great bony ring
formed by two HIPBONES, the sacrum, and
the coccyx.! Although it occupies a large
part of the hip region, the pelvis reaches
the surface at only a few points. A pedestal
for the spine is furnished by the triangular
sacrum, wedged downward like a keystone
between the hipbones (plane joints). These,
in turn, divide the weight of the trunk be-
tween right and left thighbones, with
which they articulate at the acetabula (ball-
and-socket joints).? The height of the pel-
vis is about equal to that of the skull (8%
inches). The inclination of the male pelvis,
standing, is such that the pubic tubercles lie
in a vertical plane common with the an-
terior superior iliac spines. In the female the
ilium projects more forward.?

INGUINAL LIGAMENTS

The inguinal ligament is a cord stretch-
ing from the anterior superior iliac spine to
the pubic tubercle. The ligaments of right
and left sides define the lower abdominal
margin. Their presence, in life, is partially
indicated by oblique grooves, the furrows

1 Cf. pp. 56-9: Hipbone; pp. 22, 25: Sacrum and
Coccyx.

: Cf. pp. 58, 65.

s For distinctions of Female Pelvis, see p. 64.

of the groin (inguinal furrows), which are
steeper in the male subject.

PUBIS

The midline joint between pubic bones
is the symphysis pubis (cartilage joint). Be-
low the symphysis, the underborders of
pubic bones describe the angle of the pubic
arch and delimit the genital zone. In the live
subject, a fleshy elevation in the shape of a
keystone surmounts the arch. This is called
the mons pubis* and consists of a thick pad
of fat (pre-pubic fat) serving to cushion
the joint of the symphysis. It conceals the
pubic tubercles as well as the converging
ends of inguinal ligaments, and is something

of a bridge from thigh to thigh.

ANATOMICAL CENTER

In the male, the apex of the pubic arch
is indicated by the root of the genitals, and
stands as the front vertical midpoint. On
the back, about halfway from sacral tri-
angle to buttock furrow, a rear vertical mid-
point can be imagined. In the female, the
midpoints are anatomically higher—at the
crest of the mons pubis in front, and a trifle
closer to the sacral triangle in back.

* Also, specif. female: mons Veneris [mount of
Venus].



PELVIS (Male)

from in front

Sacro-iliac joint

Sacrum

lliac crest

lliac fossa

Ant. sup. iliac spine
Ant. inf. iliac spine
Pubic crest

Acetabulum

Pubic tubercle

Position of cartilage at symphysis pubis
Attachments of

inguinal ligament ——— Ischial tuberosity

Obturator foramen Apex of pubic arch

(root of genitals and

Pubic arch male midpoint)
u

Position of dimple for sacral triangle

Sacro-iliac joint

Crest of sacrum

from behind

lliac crest

Post. sup. iliac spine

Post. inf. iliac spine
Great sciatic notch

Apex of sacral triangle
(top of buttock cleft)

Ischial spine

Acetabulum

Coccyx

Ischial tuberosity Pubic arch
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PELVIS (Male)

Ant. gluteal line

lliac crest
Post. gluteal line

Post. sup.
iliac spine

Post. inf. Ant. sup. iliac spine

iliac spine
Ant. inf. iliac spine

Great
sciatic notch

Acetabulum

Pubic tubercle
Coccyx

Position of apex of pubic arch
(root of genitals and male midpoint)
Small sciatic notch

Ischial tuberosity Obturator foramen

from the right side

Sacro-iliac joint

. Crest of sacrum
lliac fossa

from above

lliac crest———=

Ant. sup. iliac spine Cavity of the pelvis

Ant. inf. iliac spine

Acetabulum

Pubic tubercle

Position of cartilage at symphysis pubis

Attachments of
inguinal ligament
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DISTINCTIONS OF FEMALE PELVIS
Female Pelvis, schematic, shown against phantom of Male Pelvis

64

from in front

Phantom of male iliac crest

Phantom of male iliac crest

Phantom of male ischial tuberosity

Phantom of male sacrum and coccyx

from the right side
Phantom of male ischial tuberosity ——%

Since greater pelvic diameters must apex; it will accommodate a right an-
be maintained in the female, the following gle (90°), whereas male angle is less.
specific deviations may be noted: 5. Sacrum is wider, shorter, flatter above,

and turned more forward below; coc-

1. Acetabula are widely separated. cyx, too, is turned more forward.

2. Iliac crest is more rounded. The male pelvis is characterized by

3. Anterior superior iliac spines are far- height, uprightness, angularity, weight,
ther apart, project more forward than thickness of parts, and small cavity. The
pubic tubercles, and are somewhat female pelvis is characterized by breadth,
lower in relation to them. forward tilt, generous angles, lightness,

4. Pubicarch is wider with more rounded  thinness of parts, and spacious cavity.



JOINT of the Right HIP

lliac crest

Ant. sup. iliac spine

llium

Ant. inf. iliac spine

Os coxce (hipbone)—

Head of thighbone in acetabulum s Pubis

Pubic tubercle

Obturator foramen

Femur (thighbone) ——

Ischium

from in front of the outer side 65



SESR
oy,

.

Yy R

R s

A eee, o

)

66



67

el B
L2
Y
5%
Y
&5




The FEMUR, thighbone

68

The heaviest and longest bone of the skele-
ton is the femur [L. thigh], situated in the
thigh. Its average length is about 18 inches,
or greater than twice the height of the skull.
Most of the femur lies deeply embedded in
thigh muscles, slanting inward from pelvis
to knee. It is superficial above, however, at
the outer side of the hip, and below where
it enters into the form of the knee. The bone
is divisible into a shaft and two articular
ends.

The pPrOXIMAL END consists of a head,
neck, and two projections called trochanters.
The head is a spherical knob socketed
within the acetabulum of the hipbone (ball-
and-socket joint).! The neck is an oblique
offshoot from the shaft, supporting the head
at its medial end. Prominent bulges at the
root of the neck are the trochanters. The
great trochanter is found at the summit of
the femoral shaft and easily felt at the sur-
face of the hip. The span between great
trochanters of right and left sides marks the
greatest breadth of the male hips. In the
female, the broadest level is lower (due to
a deposit of fat).? The small trochanter
protrudes toward the pelvis from the hinder
surface of the bone, somewhat lower than
the great trochanter.

The sHAFT is smooth and cylindrical, bent

1 Cf. pp. 56, 65.
* Cf. p. 151: Subtrochanteric fat.

forward, and directed obliquely downward
toward the midline. In the lower third of
its descent, it widens to become contin-
uous with the terminal swelling of the bone.
Behind, the shaft is marked with a ridge,
the linea aspera [L. rough line], bifurcating
both above and below toward the ends of
the bone. The flat, triangular area enclosed
within the lower bifurcation is the popliteal
surface [L. poples, ham or back of the knee].

The pisTAL END consists of two condyles
and epicondyles, the intervening notch be-
hind, and the patellar surface in front.
The large medial and lateral condyles are
smooth, rounded swellings for articulation
with reciprocal depressions in the tibia®
(hinge joint). The medial and lateral epi-
condyles are found as small, rough emi-
nences upon the outer condylar surfaces. It
should be noted that the medial epicondyle
is the higher of the two, and that the lateral
condyle pushes more forward. All this con-
stitutes a massive block that greatly in-
creases the breadth of the distal end and,
together with the tibia, forms the largest
joint in the body. Between the two con-
dyles, behind, is the intercondylar notch. In
front is the smooth, indented patellar sur-
face, upon which the kneecap may glide
(plane joint) when the leg is straightened.

s Shinbone.



Right FEMUR

Great trochanter

Great trochanter

Small trochanter

Gluteal tuberosity
(for buttock muscle)

Linea aspera — |

Bifurcation of
linea aspera f

Adductor tubercle
(for adductor
magnus muscle)

Shaft

Popliteal surface

Lateral epicondyle

Patellar surface

Lateral condyle
Lateral condyle

i |
Medial condyle Lateral epicondyle

Medial epicondyle Intercondylar notch

from in front from behind from the outer side
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The PATELLA, kneecap

In certain parts of the body, small bones are
developed within tendons close to joints,
for the purpose of reinforcement or better
leverage. Such bones are called sesamoid
bones [seed-shaped], of which the patella
(kneecap) is by far the largest.! Its shape
and size correspond roughly to the circum-
ference made by joining thumb and index-
finger tips. The patella is somewhat flat and
triangular with base above and apex below;
its situation is at the front of the knee joint.
The patella associates with the smooth, in-
dented patellar surface of the femur, where
it glides upon its two articular surfaces
(plane joint). However, its movement is
strictly in accordance with that of the
tibia,> to whose tuberosity it is rigidly
bound by the patellar ligament. The liga-
ment is derived from fibers of the broad
tendinous strap (quadriceps tendon, p. 128),
which secures thigh muscles to the kneecap.

Right PATELLA
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One might say the tendinous strap swallows
up the kneecap on its way to the leg bone.
Just as a python bulges with the form of the
pig it has swallowed whole, so does the
tendinous strap. swell and betray its victim
—the kneecap. In flexion, the tibia draws
the patella downward to shield the exposed
intercondylar space. Conversely in exten-
sion, the patella draws pulley-fashion upon
the tibia, via the patellar ligament. Bulging
like a pillow, from between the ligament
and the joint of the knee, is the infrapatellar
pad of fat.? It is this fat, oozing forward at
either side of the ligament, that in life ren-
ders obscure the surrounding details of the
knee.

1 Other sesamoid bones (much smaller) are

usually found under Metacarpal 1 (thumb) and
Metatarsal 1 (big toe). See pp. 51, 81.

> Shinbone.

* Cf. p. 151: Patellar fat.

Base

Articular surfaces
(for femur)

Apex

from in front

Articular surface

from above

from behind

from the outer side



PHANTOM of the Right PATELLA

Lateral epicondyle

Medial epicondyle

Medial condyle

Lateral condyle

on front patellar surface of femur
(at extension of knee joint)

Medial epicondyle

Intercondylar notch

Lateral epicondyle

Lateral condyle Medial condyle

on under patellar surface of femur
’ (at flexion of knee joint) 71



The TIBIA and FIBULA, shinbone and calf bone

72

The skeleton of the leg consists of two
bones: the heavy tibia medially and the
slender fibula laterally. They articulate pas-
sively with each other above and below
(plane joints). The space intervening be-
tween them, as contrasted to that of the
forearm bones, is widest above. Both tibia
and fibula are nearly equal in length; the
tibia measures about 15 inches and the
fibula slightly less. But, like the relation of
radius to ulna in the forearm, the fibula is
placed at a lower level in the leg, as if it
had slipped downward. Hence, the tibia
alone takes part in the joint of the knee.
Below, both leg bones enter into the ankle
joint. In direction, the tibia and fibula are
more perpendicular than the bone of the
thigh. They are divisible into long three-
sided shafts and their articular ends.

TIBIA

The prOXIMAL END or head of the tibia
[L. shinbone] is massive and flattened
above, where it alone supports the weight
of the femur. Horizontally it expands into
medial and lateral condyles. These are di-
vided above by the intercondylar eminence,
and display indented articular surfaces for
reciprocal convexities of the femoral con-
dyles (hinge joint).! Low on the front of
the head is a rough elevation, the tuber-
»osity of the tibia, to which the patellar liga-

ment is attached.? Both condyles and tuber-
osity are superficial.

The suArT of the tibia describes a dou-
ble curve, arching inward above and out-
ward below. Triangular in cross section,
it presents three long surfaces and their
margins. The posterior surface is flat and
bounded on its fibular side by a sharp ridge,
the interosseous crest, and by a rounded
medial margin on its inner side. The an-
terior crest is a salient ridge at the front of
the bone, arising from the tuberosity above.
It divides the front of the tibia into medial
and lateral surfaces. The superficial medial
surface and anterior crest are familiarly
known as the ‘shin.’

The pisTAL END is four-sided. Front and
back surfaces are relatively flat. The lateral
surface is depressed at the fibular notch
to receive the fibula. The medial surface
is extended beyond the undersurface as
the medial malleolus, or prominence of the
inner side of the ankle. The undersurface
of the distal end and the lateral surface
of the malleolus are smooth, and articulate
with the nearest ankle bone (hinge joint).?
The medial malleolus is square in outline,
and higher and more forward than the cor-
responding knob (lateral malleolus) of the

fibula.
1 Cf. pp. 69, 75.
> Cf. p. 70.
s Cf. p. 83.



FIBULA

The prox1MAL END of the fibula [L. spike]
is called the head, and joins the under lat-
eral surface of the head of the tibia, far to
the rear. It is seen superficially at the end of
the outer hamstring of the knee.*

The sHAFT is narrow, spike-like, and tri-
angular in cross section. It is very nearly
straight and scarcely varies in size as it
descends.

The pisTAL END resembles the head in
size, but appears to be more flattened.
Medially, it fits into the fibular notch of the
tibia; laterally, it bulges down over the side

Intercondylar eminence

Head of ﬁbulu«l

Lateral condyle of tibia

Tuberosity of tibia

from above

Medial condyle of tibia

of the ankle and is called the lateral malle-
olus. The distal end of the tibia, with its
medial malleolus, provides a roof and medial
wall for the housing of the ankle. The fibula
completes the housing laterally by its pro-
longation of the lateral malleolus. This
drops even below the level of the tibial spur.
Thus, the cavity is closed at the sides and
open in front and behind, allowing the foot
to swing freely up and down (hinge joint).
The distal end of the fibula is V-shaped in
outline, and lower and farther back than
the corresponding end of the tibia.
* Cf. pp. 132, 133.

Right TIBIA and FIBULA

Medial malleolus of tibia

Articular surface
for ankle bone (talus)

Lateral malleolus of fibula

from below
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Right TIBIA and FIBULA
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Tibia Tibia Fibula Tibia

Fibula Intercondylar eminence

Articular surfaces .

Medial condyle Lateral condyle

Lateral condyle
Head of fibula
Tuberosity of tibia

Head of fibula Tuberosity of tibia

Fibulg =
Anterior crest

of tibia

Anterior crest of tibia

Intero space

Posterior surface

Shaft of tibia Shaft of fibula
Tendon of flex. hallucis longus
Tendon of tibialis (posterior)

Tendons of flex. digitorum longus

Groove for tendons
of peroneal muscles

Lateral malleolus of fibula Lateral malleolus of fibula

Medial malleolus of tibia

from in front from behind from the outer side



JOINTS of the Right KNEE

Patellar surface of femur

Medial epicondyle

Lateral epicondyle of femur ——— of femur

Lateral condyle of femur

Patella

Lateral condyle of tibia

Head of fibula — ————
ea Medial condyle of femur

Medial condyle of tibia

Head of tibia
Apex of patella

Fibul @ m——— Tuberosity of tibia

Interosseous space

~<—Tibia

Anterior crest
of tibia

from in front
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The FOOT and ANKLE
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The sole of the foot (from heel to base of
the big toe) measures about one head-
length. The addition of a big toe increases
this unit by something like one fourth. The
foot ordinarily rests on the sole or plan-
tar surface and exposes the dorsal surface
above. Movements are more limited than
those of the hand. Most extensive are the
hinge movements—upward and downward
rocking at the ankle, called dorsi-flexion
(lifting) and plantar-flexion (pointing). In-
version directs the sole inward toward the
opposite foot. Eversion directs it slightly
outward. There is a pronounced similarity
in the skeletal arrangements of hand and
foot.! The outstanding deviation of a foot
is the enlargement and backward projection
of one of its bones to form a heel.2 Whereas
the wrist contains 8 bones, the ankle has 7—
called TARsAL BoNEs.? Embedded in the for-
ward body of the foot are 5 METATARSALS.
The 14 PHALANGES are the segmented, inde-
pendent bones of the toes. A cursory glance
at the skeletal foot will show that its parts
exhibit a wide range of sizes and lengths.
This we may gratefully acknowledge as sim-
plifying the problem of proportion.

TARSALS

OBLIQUE RIDING SYSTEM
(to metatarsals 1, 11, 111)

. Talus [ankle or witch bone]

. Navicular [boat-shaped]

Cuneiform 1

Cuneiform 1

Cuneiform 1

N

}[wedge bones]

HORIZONTAL SUPPORTING SYSTEM
(to metatarsals 1v, v)

6. Calcaneus [heelbone]

7. Cuboid [block-shaped]

It is helpful to visualize two distinct sys-
tems of the tarsus constituted as already
shown. While one straddles the other, it is
perhaps paradoxical to say that the ‘sup-
porting system’ itself is but an auxilliary.
Continuity from the leg to the big toe is
rendered unmistakable by the ramp of the
‘riding system.” Slung beneath this ramp,
the heel form plods uneventfully along the
outer border of the foot to the little toe.
Although the heel system is a lever of great
importance, its architectural capacity is lit-
tle more than that of a railroad tie, which is
incidental to the running rail. At the for-
ward end, the cuboid gives root to the outer
two metatarsals. Between the forward end
of the supporting part and the descending
ramp of the riding part is the sinus tarsi.
This is a tunnel leading directly through
the ankle joint to the inner side of the heel.
It is said the skillful magician may astound
his audience by passing a long needle
through the entire sinus. Even he reinforces
our concept of a ‘Great Divide’ at the sinus
tarsil The talus, straddling the heelbone,
fits into the recess of the leg bones (hinge
joint), and there serves as a fulcrum for
movements of the foot. The tuberosity of
the navicular, at the head of the talus, is
evident in life below and in front of the
tibia. Cuneiforms provide flexible roots
for their corresponding metatarsals. Collec-
tively, the tarsal bones form a tarsal arch—
ascending from horizontal to oblique. (In-
tertarsal unions are plane joints.)

* For comparison with the hand, see pp. 48-53.

: Especially developed in Negroid peoples.

s Some anatomists, to explain the discrepancy,
consider that a homologue of the pisiform bone
became fused with the heelbone.



METATARSALS

The metatarsals [G. meta, beyond, +
tarsos, flat of the foot] lie in a series of lines
converging slightly toward the heel. Except
for the metatarsal of the big toe (noticeably
shorter than the others), the bones are of
nearly equal length and are longer and
more slender than the metacarpals of the
hand.* They are numbered 1-v, beginning at
the big toe. Each metatarsal is convex dor-
sally and consists of a proximal base, a shaft,
and a distal head. Its block-like base articu-
lates with the ankle behind (plane joint).
The head articulates with its adjoining pha-
lanx in front (condyloid joint). In the ‘ball
of the foot lies this series of metatarsal
heads, springboard for the vault of their
shafts. The shaft of Metatarsal v lies hori-
zontally. Its base at the rear is swollen into
a knob, the tuberosity of Metatarsal v, a
bony landmark in the live foot. Other meta-
tarsals climb upward to meet the rising tar-
sals, the ascent of Metatarsal 1 being the
greatest. The resulting metatarsal arch, a
continuation of the tarsal arch, explains the
re-entering curve in an imprint of the sole
of a foot. It comprises, in effect, both longi-
tudinal and transverse arches, which serve
as flexible springs. These absorb much of
the shock transmitted from body weight in

.action.

PHALANGES

The phalanges [G. phalanx, a line of sol-
diers] correspond to the visible segments of
the toes and continue distalward the series
of metatarsal lines.? Unlike the errant thumb
of the hand, the big toe turns to watch over
its family of smaller toes; and the more
diminutive these members, the more they
look toward the masterly big toe. Each one
has three phalanges, except the big toe,
which has but two. Proximal phalanges are
found in all five toes, adjoining the meta-
tarsals. Median phalanges are next in line,
but absent in the big toe. Distal phalanges,
at the ends, are to be found in all five toes.®

Each phalanx is slightly convex dorsally
and consists of a proximal base, a shaft, and
a distal trochlea [L. pulley], except the ter-
minal phalanx, which ends in a rough stump.
(Metatarso-phalangeal joints are condyloid.
Interphalangeal joints are hinge type. )

Except in the big toe, the proximal pha-
lanx of a toe is nearly equal in length to, but
narrower than, the median phalanx of its
corresponding finger. The remaining pha-
langes (toes m-v) are extremely short and
blunt.

“ For comparison with the hand, see pp. 48-53.

® Toes are numbered 1-v, beginning at the big toe.

¢ Phalanges are often more conveniently desig-
nated by number—the proximal phalanx becoming
the ‘first phalanx.’
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Right FOOT from the dorsal aspect

I-—Tubercle of calcaneus

Tibial surfaces of talus

Fibular surface of talus

Calcaneus

Tarsal sinus (cavity)

Head of talus
Cuboid

Tubercle of navicular

Tuberosity of metatarsal V

Cuneiform |
Cuneiform Il
Metatarsal IV Cuneiform Ill
Midpoint of foot
base
shaft
head

Interosseous spaces

Phalanx | (proximal)

base

shaft

Metatarsal |

trochlea
Phalanx Il (median)

Phalanx lIl (distal)

Phalanx | (proximal)

Phalanx Il (distal)

80 -



from the plantar aspect Right FOOT

Tubercle of calcaneus —\

Talus

Calcaneus

Ledge of calcaneus for support of talus

Head of talus ——— 88 ——

Cuboid

f
Tubercle of navicular ————

Tuberosity of metatarsal V

.
Cuneiform | ——8 ——

Metatarsal |
base
Interosseous spaces
shaft
head Phalanx | (proximal)

Sesamoid bones

Phalanx Il (median)

Phalanx Il (distal)

Phalanx | (proximal)

base

shaft

trochlea

Phalanx Il (distal)




Right FOOT
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Midpoint of foot Head of talus
Tibial surface of talus

Cuneiform I

Navicular
Calcaneus

Metatarsal |

Cuneiform |
Phalanx Il (distal) Tubercle of navicular

Phalanx | (proximal)
Ledge of calcaneus for support of talus

from the inner (tibial) side

Fibular surface of talus

Head of talus

Calcaneus Tarsal sinus (cavity)

Navicular

Cuneiform I

Cuneiform il

Cuboid
Phalanx Il

Tubercle of calcaneus Phalanx |
Phalanx II
Tuberosity of metatarsal V

from the outer (fibular) side



JOINTS of the Right ANKLE

from in front of the inner side

~<— Tibia

Medial malleolus of tibia
Fibula =—>

Trochlear (spool) surface of talus
Talus

Lateral malleolus of fibula

Head of talus
Navicular A

Cuneiform I

Calcaneus

Tubercle of navicular

Groo
Metatarsal V ve for tendon

of tibialis (anterior)
Cuneiform |

Phalanx | Metatarsal |

Phalanx Il

Sesamoid bone

Phalanges il

* Phalanx |

Phalanx Il
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Part 11

MUSCLES

Nature is always the same, and therefore the
muscles of the figures are not to be varied
at whim,

—TINTORETTO



The MUSCULATURE

Weaving itself about the skeleton is a com-
pact harness of muscles, the agents of driv-
ing force for bodily action. The following
pages aim to present only those muscles
that help appreciably to build the volumes
of the figure and that give a fair account of
its mobility.

MUSCULAR FIBER is both contractile and
elastic. When bundles of fibers unite to per-
form common duties, they are spoken of as
a muscle. The typical muscle is fusiform or
spindle-shaped [L. fusus, spindle]. It has a
fleshy body of contractile-elastic fiber, and
its ends are usually of stout unyielding tis-
sue, called tendon. These extremities serve
to bind the muscle to bone, skin, or other
tissue. If the attachment is relatively sta-
tionary, it is called the origin; if relatively
movable, the insertion. The particular points
of these attachments determine the nature
of movement induced. Thus it will be found
that the biceps of the arm may not only
bend the elbow joint but also draw a pro-
nated forearm into supination, since its ten-
don of insertion fastens to the inner side of
the radius.! Skeletal muscles may operate
on whatever joints they bridge. Again, the
biceps of the arm, since this muscle passes
over the shoulder joint as well as the elbow,
may assist in raising the arm in addition to
flexing the forearm.?

MUSCULAR PERFORMANCE amounts to a
contraction of fleshy fibers, drawing to-
gether at the center and swelling the girth
of the muscle body. Since one end is more
or less fixed by gravity, weight, or the lever-
age of surrounding muscles, the other end

will be drawn toward it and so accomplish
the desired act. A -contraction therefore
often gives to the muscle an appearance of
‘crawling’ toward its origin. The muscle
chiefly responsible for a particular move-
ment is called the prime mover. Muscles
that stabilize the origin of a prime mover
are called fixation muscles. When contrac-
tion of a prime mover might result in un-
desired movements at joints en route to its
insertion, certain other muscles will be
brought into play to steady these joints.
Such movement-prevention is carried out
by synergist muscles. The plan of a jib crane
illustrates these principles of muscle func-
tion. The hoisting line is the ‘prime mover,’
acting on the hoisting block. Legs or guy
lines stabilizing the center post are ‘fixation’
agents. And the jib can be secured to the
center post by lines that act as ‘synergist’
agents. But in the body, the execution of a
given movement also requires provision for
a return from that movement. So most
muscles are arranged as antagonists, one
to another. Thus in the lower limb, ham-
strings bend the knee while the quadriceps
straightens the knee.? It is well to conceive
of the body as being in a state of steady
contraction. This condition is described as
muscle tone and allows the body to main-
tain its firmness of position. Muscles are not
functionless even when at rest. Movement
is, in a sense, only the unbalancing of tone—
one muscle swelling up at the expense of
another (its antagonist), which must ‘et go.’

v Cf. pp. 119, 120.
2 Ibid.
s Cf. p. 135.



Muscle fiber may shorten to about half
its length. A muscle of long fibers (e.g. sar-
torius) is therefore efficient. Since strength
is in proportion to number of fibers, a heavy
job would require a massive muscle. But
shorter fibers are stronger fibers. Where
both length and strength are needed, mus-
cle bulk may be reduced by running many
short fibers to the edge of a long tendon
(e.g. extensor digitorum longus).* This ar-
rangement resembles the ‘vane and shaft’
construction of a feather. If it is a one-sided
feather, it carries the name of penniform
[L. penna, feather]; if two-sided, bipenni-
form. Another way in which muscle is
strengthened is by interrupting it with ten-
dinous fiber. This Tink sausage’ grouping of
two or more muscular bellies again results
in more fibers and shorter ones.?

A muscle’s function is sometimes denoted
by its name, as adductor pollicis (adductor
of the thumb).® Other systems of naming
muscles are in respect to: shape (e.g. tra-
pezius), region (e.g. temporalis), position
or direction of fibers (e.g. external oblique),
number of heads or divisions (e.g. triceps),
and attachments (e.g. sternomastoid).

The description of muscles will be given
here in tabular form, with each muscle
listed in its appropriate functional group,

because identical information is needed in
respect to all muscles. We should know the
principal attachments of a muscle in order
to give proper direction to its form, espe-
cially when the region is viewed from an
unfamiliar angle. We should know some-

thing of its action, since that modifies form.
Derivation of the name is given in each case
to help the beginner over the hurdle of
compound muscular jargon. The most im-
portant feature of muscle, its shape, will be
shown in diagrams and omitted from tabu-
lar information. Muscular diagrams in full
light and shade can provide a concept of
shape that words could only hint at, and
then with no little inaccuracy. To describe
a muscle as strap-like, or cylindrical, or fan-
shaped, is to suggest that two structures so
denoted will resemble each other. It seems
best to let the diagrams talk about shape. If
fresh muscles could be cleaned from the
skeleton and spread out one by one before
us, we should be able to recognize most
of them by their shapes, lengths, and fi-
brous arrangements. We should begin to
sense a ‘personality’ about each muscle—the
sort of impression we gained from familiar-
ity with dry bones. Yet, when we do come
to hail the new acquaintances on sight, let
us not forget they are after all only parts of
something bigger. And as such, their re-
lationships one to another are more impor-
tant. Specifically, the matter of relationships
involves a knowledge of the environs of a
muscle, an evaluation of its contours, an
observation of any axis it may enter into,
and a perception of any continuity or thrust
it may exhibit. The clarification of all this
is attempted in line drawings.

+ Cf. pp. 132, 133.
s See rectus abdominis, p. 104.
s The various functions are defined on p. xiii.
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ant.
cerv.
dors.
ext.
flex.
G.

inf.

intermed.

lat.

L

lig.
lumb.
maj.
marg.
med.
min.
opp.
palm.
plant.
post.
proc.
protub.
spin.
sup.
surf.
thor.
trans.
tub.
tuberos.
vert.

ABBREVIATIONS

USED IN THE FOLLOWING TABLES

anterior
cervical
dorsal
extensor
flexor

Greek
inferior
intermediate
lateral (-alis)
Latin
ligament (s)
lumbar
major
margin (s)
medial (-alis)
minor
opposite
palmar
plantar
posterior
process (es)
protuberance
spinous
superior
surface (s)
thoracic
transverse
tubercle (s)
tuberosity
vertebra (-bre, -bral)

N.B. In the following tables phalanges are re-
ferred to as 1st, 2nd, or 3rd, according to their
proximity to the body of the hand or foot. In the
case of thumb or big toe, 2nd phalanx’ refers to

the terminal segment.
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MUSCLE

ORIGIN

JAW (MUSCLES OF MASTICATION)

MUSCLES OF

INSERTION

Temporalis

Temporal line and fossa of
cranium

Coronoid proc. of mandibula

Masseter

Deep surf. and ant. 23
of zygomatic arch

Angle of mandibula

SCALP AND FACE (MUSCLES OF EXPRESSION)*

Epicranius
[a] Occipital belly
(toward neck)

Nuchal line of cranium?

By aponeurosis to frontal belly

[b] Frontal belly
(toward brows)

Aponeurosis from

occipital belly

Skin of eyebrows

Orbicularis oculi

Med. rim of orbit

Skin encompassing lid-slit

Levator palpebrze

Rear of orbital roof

Skin of upper eyelid

Corrugator Nasal part of frontal bone Skin of eyebrow
Eroceras Nasal bones Skin between eyebrows
(unpaired)
Nasalis Maxilla, below wing of nose Wing of nose; common tendon on crest of

nose

Orbicularis oris

Neighboring muscles,

Skin encompassing lip-rim

(unpaired) chiefly buccinator (q.v.)
Quadratus labii
superioris Upper side wall of nasal cavity Wing of nose; nasolabial furrow

[a] Angular head

[b] Infraorbital head

Below orbit

[c] Zygomatic head

Zygomatic bone

Nasolabial furrow

Caninus Canine fossa below orbit Orbicularis oris muscle; skin at corner of
Zygomaticus Zygomatic bone (near arch) mouth
Risorius Fascia in hollow of cheek
Corner of mouth
Triangularis

Quadratus labii

Lower mandibular border

Skin of lower lip

inferioris
Mentalis 2fb (r);::n?i%r:]zl proub. Skin of chin
Buccinator

(deep to other
muscles of mouth)

Both jaws along outer border
of roots for molar teeth

Orbicularis oris muscle; skin of lips

' For discussion and illustration, see pp. 244-56.
»? See cut, p. 15.



THE HEAD

ACTION

DERIVATION OF NAME

Raises lower jaw

Region of temporal bone

G. maseter, masticator

Draws scalp backward

Draws scalp forward, eyebrows upward; wrinkles forehead
transversely

G. epi, upon
+ kranion, skull

Closes eyelids; draws eyebrow downward and medially, cheek
upward and medially; makes ‘crow’s feet’

L. orbiculus, small disc
+ oculi, of eye

Raises upper eyelid

L. palpebra, eyelid

Draws skin of forehead medially, wrinkles it vertically

L. rugare, to wrinkle

Draws skin at root of nose downward, wrinkles it transversely

L. procerus, prolonged

Lowers and compresses wing of nose

L. nasus, nose

Closes, points, and protrudes the mouth

L. orbiculus, small disc
+ oris, of mouth

Raises wing of nose and upper lip; draws upper lip outward;
deepens nasolabial furrow

L. quadratus, square-shaped
[muscle

+ labii, of] lip

Draws corner of mouth upward; both together raise lower lip to
close mouth

Origin above canine tooth

Draws corner of mouth outward and upward

Origin on zygomatic bone

Draws corner of mouth outward; causes ‘dimple’

L. risus, laughter

Draws corner of mouth downward; both together draw upper lip
downward to close mouth -

Of triangular shape

Draws lower lip outward and downward

L. quadratus, square-shaped
muscle]

-+ labii, of lip

Raises skin of chin and wrinkles it; protrudes lower lip

L. mentum, chin

Draws corner of mouth outward; closes mouth; compresses lips and
cheeks

L. bucca, cheek
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MUSCLE

THROAT (Superficial)

ORIGIN

MUSCLES OF

INSERTION

Platysma

Fascia and skin of breast and
shoulder regions

Fascia of face, overlying jaw; corner of
mouth

CANOPY OF THE JAW

Digastric
[a] Anterior belly

(toward chin)

Intermed. tendon (fastened by
loop of fascia to hyoid bone)

Behind mental tub.

[b] Posterior belly
(toward ear)

Covered by mastoid proc. of
temporal bone

Intermed. tendon (fastened by loop of
fascia to hyoid bone)

(overlies intermed.
tendon of digastric)

M)(lfi(;};yoig ant. belly of Inner front marg. of Midline, from mental protub. to hyoid
digastric) . ¥ mandibula bone
Stylohyoid

Styloid proc. of temporal bone

Hyoid bone

CORDS OF THE NECK

Sternomastoid
[a] Medial head
(sternal head)

Ant. surf. of manubrium (of
sternum); sternoclavicular
joint

[b] Lateral head
(clavicular head)

Sternal end of clavicle

By common tendon to mastoid proc. of
temporal bone (overlies intermed. tendon
of omohyoid, q.v.)

ANTERIOR TRIANGLE* (Deep muscles of throat)

Sternothyroid

Deep on post. surf. of

Thyroid cartilage (see p. 99)

[a] Superior belly
(toward jaw)

manubrium
Thyrohyoid Thyroid cartilage (see p. 99)
Omohyoid Intermed. tendon from inf.

belly (q.v.), deep to

sternomastoid

Sternohyoid

Post. surf. of manubrium and
clavicle

Hyoid bone

POSTERIOR TRIANGLE (Side of neck)

Omohyoid
[b] Inferior belly
(in hollow above
clavicle)

Upper marg. of scapula

Intermed. tendon to sup. belly of
omohyoid (g.v.), deep to sternomastoid

Scalenus anterior, medius,
posterior

Cerv. vert. 1-vir

Upper two ribs

Levator scapulae

Cerv. vert. 1-1v

Upper vert. marg. of scapula

' The side of the neck, being somewhat square, is divided by the diagonal sternomastoid muscle into
two triangles. The anterior triangle is bounded by the midline in front and the canopy of the jaw
above, while the posterior triangle is bounded by the clavicle below and trapezius behind. (For

* trapezius, see p. 102.)



THE NECK

ACTION

DERIVATION OF NAME

Draws lower lip downward and outward;
raises skin of neck from underlying parts

G. platysma, flat plate

Jaw fixed: draws hyoid bone upward;
hyoid bone fixed: draws jaw downward

G. di, two
+ gaster, belly

Jaw fixed: draws hyoid bone forward and upward, raises tongue;
hyoid bone fixed: dZaws jaw downward

G. myle, molar tooth [region]
+ attachment to hyoid bone

Draws hyoid bone backward and upward

Styloid proc. and hyoid bone

attachments

Turns head to opp. side and face upward;
both together lift face and tip head backward

Condensed from ‘sterno-cleido-
mastoid’; attachments: sternum,
clavicle, mastoid proc.

Draws thyroid cartilage downward

Attachments: sternum and

thyroid cartilage

Draws thyroid cartilage and hyoid bone toward each other

Attachments: thyroid cartilage
and hyoid bone

Draws hyoid bone downward

G. omos, shoulder
+ attachment to hyoid bone

Attachments: sternum and hyoid
bone

Draws upon sup. belly of same muscle (q.v.)

G. omos, shoulder
+ attachment to hyoid bone

Bend cerv. spine lateralward; right and left sides together
bend it forward

G. skalenos, uneven

Draws scapula medially and upward

Elevator of scapula
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HEAD and NECK from in front

96

Corrugator

Frontal part of epicranius Levator palpebree

Insertion of muscles into

skin of eyebrows Orbicularis oculi

Procerus

Quadratus labii superioris

angular head

Nasalis
infraorbital head

Zygomaticus zygomatic head

Caninus

Insertion of muscles into
skin at corner of mouth

Orbicularis oris Mandibula

Triangularis

N N Quadratus labii inferioris

Insertion of muscles into skin of chin
Hyoid bone

Sternomastoid
sternal head
clavicul
Thyroid cartilage vicular head

Sternohyoid- Omohyoid

Platysma Trapezius

Clavicle

Thyroid gland
Supraclavicular fossa major

Supraclavicular fossa minor
Sternothyroid
Suprasternal space

throat suggest curtain of long streamers, pushed
OBSERVATIONS— (1) Facial muscles are thin, apart at center by thyroid cartilage and gland
embedded in fat. Grimaces of face are only (p.99). (3) Contour of neck formed by sterno-

" evidence at surface. (2) Muscles in region of mastoid.



from bekind

Epicranial aponeurosis

Temporalis

<
Ster

Tendinous floor of trapezius

Thoracic vertebra |

OBSERVATIONS— (1) Transverse line from ear to
ear almost entirely tendinous and depressed,
delimifing regions of head and nape of neck.

HEAD and NECK

Occipital part of epicranius

Apex of posterior triangle of neck

Nuchal ligament

“Cervical Vil (Vertebra prominens)

(2) Surface muscles at rear of neck attach to
skull chiefly at three places: occipital protuber-
ance and both mastoid processes. Depressions
either side between attachments. 97



HEAD and NECK

98

Levator scapulee

Scalenus muscles

Omohyoid
(inferior belly)

Clavicle

Epicranial aponeurosis

Temporalis

Zygomatic arch

Occipital part
of epicranius

Occipital
protuberance

Site of buccal
pad of fat

Position of parotid gland
(outlined)

Masseter
Risorius

Trapezius

Carotid triangle
(a recess)

Sternomastoid

OBSERVATIONS— (1) Muscles of mastication con-
verge forward toward cheekbone: temporalis
inside zygomatic arch, masseter outside. (2)
Parotid gland, with size and shape of ear,
overlies rear borders of jawbone and masseter
muscle; directs fleshy contour of jaw behind

from the right side

Frontal part of epicranius

Insertion of muscles

into skin of eyebrow

Orbicularis oculi

Procerus

Nasalis

Quadratus labii superioris
angular head
infraorbital head
zygomatic head
Caninus

Zygomaticus

Orbicularis oris

Quadratus labii inferioris

Mentalis

Insertion of muscles into
skin at corner of mouth

Buccinator

Triangularis
Mylohyoid

Digastric (anterior belly)

Sling (of fascia) for digastric muscle

Hyoid bone

Thyroid cartilage

Stylohyoid

Sternohyoid

Omohyoid (superior belly)

Supraclavicular fossa minor

Supraclavicular fossa major

Infraclavicular fossa

Pectoralis major

Deltoid

lobe of ear. (3) Triangles of neck (p. 94) are
created by diagonal sternomastoid. Posterior
triangle depressed, contents obscure. Anterior
triangle raised by thyroid cartilage and gland
(p- 99). (4) Tension on hyoid bone accounts
for angular cut in front contour from chin to
pit of neck.



Mylohyoid muscle

Thyrohyoid muscle

Sternothyroid muscle (cut)

Trachea (windpipe)

Hyo-thyroid membrane

Upper horns

Notch

N

Thyroid cartilage

Lower horns

OsservaTioNs—(1) Hyoid bone U-shaped, gives
re-entering angle to side profile of neck. (2)
Thyroid cartilage sharp at forward end (Adam’s
Apple) especially in male. Prominence deter-
mined by angle between right and left sides.
Seen from front, shows V-shaped notch as in
folding of tricornered hat. (3) Cricoid cartilage

Mental tubercle

Hyoid bone

Prominence of thyroid cartilage
(Adam’s Apple)

Cricoid cartilage

——— Thyroid gland

Angle of mandibula——

Submaxillary gland

Major horn of hyoid bone

Thyroid cartilage

Thyroid gland

- =
Mandibula

Hyoid bone

Major horn
Minor horn

Body

Hyo-thyroid membrane

Notch of thyroid cartilage

Mental protuberance

Mylohyoid muscle

Hyoid bone

;—Prominence of
thyroid cartilage
(Adam’s Apple)

Cricoid cartilage

Trachea (windpipe)

(ring-shaped) seldom conspicuous. (4) Thy-
roid glands wrap around windpipe from either
side, meet in front to give roundness to lower
throat, especially full in female. (5) Submaxil-
lary gland lies in relief between hyoid bone and
angle of jaw.

THROAT
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102

MUSCLE
CHEST

ORIGIN

MUSCLES OF
INSERTION

Pectoralis major
(breast muscle)

Med. half of clavicle; ant.
surf. of sternum; abdominal

sheath (see below)

Ridge on upper ant. surf. of humerus

Pectoralis minor
(deep to p. major)

Ant. surf. of ribs m-v

Coracoid proc. of scapula

Serratus [anterior]
(s. posterior muscle is

deep on back)

Digitations, fan-like, from
8 or 9 uppermost ribs

Vert. marg. of scapula (passing between
ribs and scapula)

FLANK

External oblique
(covers internal oblique
and transverse muscles)

By 8 digitations from ribs
v-x11 (upper 4 interweave with
slips of serratus, lower 3

with latissimus dorsi [g.v.])

Sheath of rectus abdominis (see below);
inguinal lig.; iliac crest (forming horizontal
bulge called “flank pad’)

ABDOMEN

Rectus abdominis
(sheath: see below)

Ant. surf. of symphysis pubis;
sup. ramus of pubic bone

Costal cartilages v-vir; xiphoid
proc. of sternum

BACK

Sacrospinalis
(at side of midline in
‘spinal gutter,”* deep to
latissimus dorsi [g.0.])

Dors. surf. of sacrum;
spin. proc. of all lumbar
vert. and 2 or 3 lowermost
thor. vert.; iliac crest

By many slips to various points of spine
and ribs

Rhomboid major
Amostly covered by
trapezius [q.v.])

Spin. proc. of thor. vert. -1v

Lower half vert. marg. of scapula

Rhomboid minor
(entirely covered by
trapezius [q.v.])

Nuchal lig. of neck; spin. proc.

of cerv. vert. vi, vit

Vert. marg. of scapula, above rhomboid
maj.

Supraspinatus
(deep to trapezius Supraspinous fossa of scapula
[q.0.])

Infraspinatus Infraspinous fossa of scapula

Teres minor

Axillary marg. of scapula

Maj. tub. of humerus

Teres major

Lower angle of scapula

Ridge on upper med. surf. of humerus,
below and behind insertion of latissimus
dorsi (q.v.)

Latissimus dorsi

Spin. proc. of thor. vert. vit on
downward; lumbodorsal
fascia; iliac crest; digitations
from 3 or 4 lowermost ribs

Ridge on ant. surf. of humerus, close to its
head, in front of insertion of teres maj.

Trapezius
(Cowl or hood muscle)

Occipital protub.; nuchal lig.;
supraspinous lig. to thor. vert.
X1

Lat. end of clavicle; acromion proc. and
spine of scapula

'Cf. p. 22.

N.B. The rectus abdominis muscles of both sides are encased throughout by a broad, tendinous sheath.

They are separated from each other at the groove of the midline by a tough, fibrous strap, the linea alba

[L. ‘white line], widest at the navel. And they are divided into lesser bellies by interrupting tendons

(transverse lines) at the navel and twice (sometimes more) above it. The lateral curved margin of each
" muscle is marked by a tendinous depression, called the semilunar line.



THE TORSO
ACTION

DERIVATION OF NAME

Draws arm forward and medially, rotates it inward, lowers it when
raised vertically

Lowers scapula and clavicle; turns lower angle of scapula medially

L. pectus, breastbone

Draws scapula forward and laterally

L. serra, a saw (its digitations
resemble the notches of a saw)

Pelvis fixed: draws thorax downward, rotates spine to opp. side,
both together bend spine forward; thorax fixed: elevates pelvis

External to the abdominal cavity,
oblique in the direction of its
fibers

Pelvis fixed: draws thorax downward, bends spine forward; thorax
fixed: elevates pelvis

L. rectus, straight [muscle]
+ abdominis, of abdomen

Pelvis fixed: straightens spine; thorax and upper spine fixed: draws
pelvis backward and upward

Sacral and spinal regions of
attachment

Rotates scapula medially and upward

G. rhombos, thombus [-shaped]

Raises arm laterally and forward, rotates it outward

Above spine [of scapula]

Rotates arm laterally; furthers abduction of raised arm

Below spine [of scapula]

Adducts arm and rotates it outward

Adducts arm and rotates it inward, lowers it when raised vertically

L. teres, round and long

Draws arm backward and medially, rotates it inward, lowers it
when raised vertically

L. latissimus, broadest [muscle]
+ dorsi, of back

Draws scapula toward spine; upper fibers raise scapula, lower fibers
draw it down; scapula fixed: draws head backward, rotates it
toward opp. side

G. trapezion, four-sided shape
not a parallelogram

*
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TORSO

104 °

Trapezius

Supraclavicular fossa major

Supraclavicular fossa minor

Infraclavicular fossa

Deltoid.
Deltoid furrow

Latissimus dorsi-

Sheath of rectus abdominis

Third transverse line

Second transverse line

First transverse line
‘Flank pad

Glut ola

Inguinal ligament

lliopsoas

Rectus femoris

‘Gracilis.

Vastus lateralis

OBSERVATIONS— (1) Pectoralis major sweeps
over to arm, separated by fossa and furrow
from shoulder muscle; inserts nearly opposite
nipple. (2) Interrupting tendons of rectus ab-
dominis (see note [N.B.], p. 102) arch progres-
sively higher toward sternum. Lowest line close
to (usually above) navel; middle line at lower

from in front

Sternomastoid"

Suprasternal space

Pectoralis major

clavicular part
'sternocostal part
abdominal part

Serratus (anterior)
Position of thoracic arch

External obli

q

Rectus abdominis (exposed)
=

ar line

Interrupting tendons

Linea alba

lliac furrow

Ant. sup. iliac spine

Sartorius
Pectineus
Tensor fascice latce

Adductor longus

level of ribs; highest near apex of thoracic arch.
(3) Navel in line with fullness of flank-pad
muscles. (4) Abdominal muscles bullet-shaped,
narrower than interval between nipples. (5)
Nipple in perpendicular line with spine of iliac
crest and medial corner of infraclavicular fossa.
(8) Letter V at navel would cut through nip-
ples and extend to acromion of shoulders.



from behind

Nuchal ligament

Vertebra prominens (Cervical VII)

Thoracic vertebra |

Spine of scapula

Deltoid-

Supraspinous

ligament

Position of lower
angle of scapula

Latissi dorsi

Thoracic vertebra Xl

Sacrospinalis (exposed)

External oblique (flank pad)

Root of sacrospinalis

Sacral triangle

Gluteal fold

Great trochanter of femur

Buttock fat

OsservATIONS— (1) Trapezius suggests four-
pointed star, with lozenge-shaped tendinous
depression surrounding vertebra prominens.
Lower ‘tail’ seldom conspicuous. (2) Infraspi-
natus tepressed by special thickness-of fascia.

TORSO

Sternomastoid

Trapezius

Tendinous floor of trapezius

Acromion process of scapula

Position of vertebral

margin of scapula

Infraspinatus

Teres minor

Teres major

Triangle of auscultation

Position of rear margin

of serratus (anterior)

Lumbar aponeurosis

Lumbar triangle

lliac furrow

lliac crest

‘Gluteus medius

Post. sup. iliac spine

Position of coccyx

Gluteus maximus.

Gluteal band of fascia

(causing gluteal furrow)

(8) Latissimus envelops back of trunk, like a
bodice. (4) Lumbar sheath diamond-shaped.
(5) Sacral triangle separates midline furrow of
back from deep cleft of buttocks. Triangle often
depressed at midline, especially in males, indi-
cating roots of sacrospinalis.
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TORSO

Sternomastoid

Posterior triangle of neck

Trapezius

Acromion process of scapula

Spine of scap

Deltoid

Infraspinatus
Teres minor

Teres major

Latissi dorsi

Lumbar triangle

“lliac crest

Glut: di

Gluteus maximus.

‘Great trochunter of femur

llio-tibial band

OBSERVATIONS— (1) Forward margins of tra-
pezius and deltoid together describe double
curve whose arcs change direction at clavicle.
(2) Upper margin of latissimus dorsi level with
106 - lower margin of pectoral. Both margins arch

from the right side

Masseter

Anterior triangle of neck
Omohyoid

Supraclavicular fossa

Claviéel

<

Infraclavicular fossa

Deltoid furrow

———— Pectoralis major

Serratus (anterior)

External oblique

———— Sheath of rectus abdominis

Position of semilunar line
Flank pad

——— lliac furrow

————— Ant. sup. iliac spine

Sartorius

Tensor fascice latce

Rectus femoris

Vastus lateralis

upward toward pit of arm. (3) External ob-
lique interweaves with serratus and latissimus
on line dropping from nipple to posterior spine
of iliac crest. (4) Iliac furrow suggests con-
tinuity with fleshy part of latissimus.
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MUSCLES OF

THE

MUSCLE ORIGIN INSERTION
SHOULDER
Lat. end. of clavicle;
Deltoid acromion and spine of Deltoid tuberos. of humerus

scapula

PIT OF ARM (AXILLA)

Coracobrachialis

Coracoid proc. of scapula, in
common with pectoralis

min. (p. 102) and short

head of biceps (q.v.)

Med. marg. of humerus

FLEXOR GROUP OF ARM (Front—low)

Brachialis
(deep to biceps)

Ant. surf. of humerus

By cubital fossa® to coronoid
proc. of ulna; ulnar tuberos.

Biceps
[a] Long head
(lateral)

Tuberos. above glenoid
fossa of scapula

[b] Short head
(medial)

Coracoid proc. of scapula,
in common with coraco-
brachialis and pectoralis
min. (p. 102)

Entering by cubital fossa to
radial tuberos.; tendinous
ribbon (bicipital fascia)* at
surface to region below med.
epicondyle of humerus—binds
flexor group of forearm

EXTENSOR GROUP OF ARM (Rear—high)

Triceps
[a] Long head
(middle, or scapular)

Between teres muscles,
from tuberos. below
glenoid fossa of scapula

[b] Lateral head

[c] Medial head
(partly underlying
long head)

Post. surf. of humerus

Olecranon proc. of ulna

EXTENSOR-SUPINATOR GROUP OF FOREARM (Outer side—high)

Brachioradialis

Lat. epicondylar ridge of
humerus, between triceps and
brachialis

Styloid proc. of radius

Ext. carpi radialis
longus

Lat. epicondyle and epicon-
dylar ridge of humerus

Base of metacarpal i
(dors. surf.)

Ext. carpi radialis
brevis

Ext. [communis]
digitorum

Ext. digiti quinti
[proprius]

Anconeus

Lat. epicondyle of
humerus

Base of metacarpal 1
(dors. surf.)

By 4 tendons to phalanges
of fingers 1-v (dors. surf.)

1st phalanx® of little
finger (dors. surf.)

Dors. surf. of ulna

Ext. carpi ulnaris

Lat. epicondyle of
humetus; dors. surf. of
ulna

Base of metacarpal v

Ext. indicis [proprius]
(deep)

Dors. surf. of ulna

1st phalanx of index finger

* Hollow at front of elbow [L. cubitum, elbow].
* More properly known as lacertus fibrosus.

* Phalanges are briefly referred to as ‘first, second, and third,” corresll)
110 - distal. The second segment of the thumb, of course, is its distal phalanx.

onding to proximal, median, and



UPPER EXTREMITY

ACTION

DERIVATION OF NAME

Raises arm; anterior fibers draw arm forward, rotate it inward;
posterior fibers draw arm backward, rotate it outward

Shape resembles
Greek letter A

Raises arm forward and adducts it

Attachments: coracoid proc. of
scapula and brachium [L. arm]

Flexes forearm

L. brachium, arm

Raises arm forward, rotates it slightly inward; flexes and supinates
forearm

L. bis, twice
+ caput, head

Long head adducts arm, draws it backward; three heads together
extend forearm

L. tres, three
+ caput, head

Flexes forearm; supinates forearm in extension, pronates it in
flexion

Attachments: brachium
[L. arm] and radius

Flexes forearm; supinates forearm in extension, pronates it in
flexion; abducts and extends hand

Long extensor of radial
side of wrist

Extends and abducts hand

Short extensor of radial
side of wrist

Extends hand and fngers 11-v; spreads fingers apart

[Common] extensor of digits

Extends 1st phalanx of little finger

Extensor of fifth finger [proper]

Extends forearm

G. ankon, elbow

Adducts hand, extends it somewhat

Extensor of ulnar side of wrist

Extends index (pointing) finger, draws it ulnarward

+

Extensor of index finger [proper]
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MUSCLES OF THE

MUSCLE ORIGIN INSERTION
THUMB GROUP OF FOREARM (Emerging from under ext. digitorum*)

Dors. surf. of ulna and radius;

5 Base of metacarpal 1
interosseous membrane

Abductor pollicis longus

;o ; Dors. surf. of radius; interos- Base of 1st phalanx
Ext. pollicis brevis seous membrane of thumb?®
Ext. pollicis longus Dors. surf. of ulna; Base of 2nd phalanx
(seen only on hand) interosseous membrane of thumb

FLEXOR-PRONATOR GROUP OF FOREARM (Inner side—low)

Med. epicondyle of
Flex. carpi ulnaris humerus; olecranon proc. Pisiform bone of wrist
and crest of ulna

Flox. Meitomm Med. epicondyle of humerus; Palm. surf. of 2nd phalanx

[Sl?;};?ti;] cdeep) ulnar tuberos.; ant. surf. of radius| of fingers n-v

Base of 2nd phalanx

Flex. pollicis longus Ant. surf. of radius of humb

(deep)”

Palmaris [longus]

Palmar aponeurosis,

(p. brevis muscle in 5 N
palm, unimportant) ﬁ?ﬁéﬁi‘condyle of fanning into palm of hand
Flex. carpi radialis Base of metacarpals 1r and 1

Med. epicondyle of humerus;

: Ant. and lat. surf. of radius
coronoid proc. of ulna

Pronator teres

BACK OF HAND

Neighboring surf. of
metacarpals 1 and 1x

BALL OF THUMB (THENAR EMINENCE)

Dorsal interosseous 1* 1st phalanx of index finger

Abductor pollicis brevis Carpal lig. (see footnote,
- opp. page); tub. of Body and head of metacarpal 1;
Opponens pollicis (deep) navicular and maj. multangular base of 1st phalanx of thumb

Flex. pollicis brevis bones of wrist

Adductor pollicis ‘
(on palm, opp. Metacarpal 1 Base of 1st phalanx of thumb
Dors. interosseous 1)

HEEL OF HAND (HYPOTHENAR EMINENCE)

Abductor digiti quinti Carpal lig.; pisiform Base of Ist phalanx of little finger
bone of wrist and extensor tendons
Flex. digiti quinti brevis Carpal lig. (see footnote, opp. Base of Ist phalanx of
0 digiti quinti page); hook of hamate little finger; body and
P(I:;);?)s Rl bone of wrist head of metacarpal v

“Cf. p. 110.
* See footnote 3, p. 110.
° Distinguished from a flex. dig. profundus, which it overlies.
"Its contraction deepens a hollow at the wrist.
112 ., °Other interosseous muscles fill interspaces between metacarpals, but do not affect the surface.



UPPER EXTREMITY

ACTION

DERIVATION OF NAME

Abducts thumb, draws it dorsalward; helps to supinate forearm

Long abductor of thumb
[L. pollex]

Abducts thumb, draws it dorsalward; extends 1st phalanx; helps to
supinate forearm

Short extensor of thumb
[L. pollex]

Adducts thumb, draws it dorsalward, extends
phalanges; helps to supinate forearm

Long extensor of thumb
[L. pollex]

Flexes and adducts hand

Flexor of ulnar part of wrist

Flexes hand and adducts it somewhat;
flexes 1st and 2nd phalanges of fingers 1-v

Flexor of digits [superficial]

Flexes hand and abducts it somewhat;
draws thumb dorsalward, flexes 2nd phalanx’

Long flexor of thumb [L. pollex]

Pronates forearm; flexes hand

Palmar muscle [long]

Pronates forearm; flexes and abducts hand

Flexor of radial part of wrist

Pronates and flexes forearm

L. teres, round and long

Thumb fixed: abducts and flexes index finger;
index finger fixed: adducts thumb

On dorsum (back) of hand,
lodged between bones

Abducts thumb, draws it forward; flexes 1st phalanx, extends
2nd phalanx™

Short abductor of thumb
[L. pollex]

Adducts thumb, draws it forward

Opposing muscle of thumb

Draws thumb forward, flexes 1st phalanx, extends 2nd phalanx

Short flexor of thumb [L. pollex]

* Adducts thumb, draws it forward; flexes 1st phalanx, extends
2nd phalanx

Adductor of thumb [L. pollex]

Abducts little finger, draws it forward; flexes 1st phalanx, extends
2nd and 3rd phalanges

Abductor of finger v

Flexes 1st phalanx of little finger

Short flexor of finger v

Draws little finger forward

Opposing ( palm-crossing)
muscle of finger v

°See footnote 3, p. 110.
* Ibid.

N.B. In the fascia of the wrist, a retaining band (annular ligament) is developed to bind down
tendons in transit to the hand. Its front and rear portions separately are called carpal ligaments.

Diagrams: pp. 122-4.
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from in front

Right UPPER EXTREMITY

supine prone

Clavicle

Infraclavicular fossa

Deltoid Deltoid

Deltoid furrow

——— Pectoralis major

Coracobrachialis

Biceps
Tri
long head rllceps Biceps
short head cagihaad

medial head

lateral head

Tendon plate of friceps—é-

Olecranon process of ulna——

Brechialis

Brachialis

Radial tendon of biceps

Cubital fossa

Position of lateral

7 Brachioradialis
epicondyle of humerus

Bicipital fascia Medial epicondyle of humerus |

Ext. carpi radialis

Brachioradialis Pronator teres

Anconeus longus

Ext. carpi radialis Ext. carpi ulnaris

longus

Ext. digitorum (communis)

‘ o Ext. carpi radialis
Flex. carpi radialis Tendon of ext. digiti V proprius brevis

Flex. pollicis Flex. carpi ulnaris

longus Flex. digitorum (sublimis) Abd. pollicis longus

Head of uvlna S

i xt. pollicis brevis
Thenar muscles | Palmaris (longus)

Tendon of ext. carpi Tendon of

Annular ligament of wrist ) :
radialis brevis

ext. pollicis longus

Position of pisiform bone Tendon of ext. carpi

radialis longus
Hypothenar muscles

Palmar fascia

‘g

i

OBSERVATIONS— (1) Deltoid winds slightly for-
ward to insert. (2) Biceps narrower than sil-

thumb. In twist of forearm muscles, the key is
IF and OR: those beginning Inside at the elbow

houette of arm. (3) In forearm, extensor-supi-
nators are higher than flexor-pronators, and
tend to be more angular. Two groups separated

114 - by indistinct furrow from cubital fossa to

pass to the Front; those at the Outside pass to
the Rear. (4) Forearm muscles slipping out to
thumb produce slight fullness above wrist on
thumb-side contour.



from the outer side

supine

Triceps

Biceps

Brachialis

Tendon plate of triceps

Brachioradialis
Olecranon process of ulna

Position of lateral
epicondyle of humerus
Anconeus

Ext. carpi radialis longus

Ext. carpi radialis brevis

Ext. digitorum (communis)

Ext. carpi ulnaris

Abd. pollicis longus

Ext. pollicis brevis

Styloid process of radius
Tabatiere (‘snuff box’)

Tendon of ext. pollicis longus

Right UPPER EXTREMITY

prone

Pectoralis major

Triceps
long head

lateral head

medial head i Biceps

Brachialis

Tendon plate of triceps

Medial epicondyle of humerus Brachioradialis

Olecranon process of ulna
Lateral epicondyle of humerus Ext. carpi
radiali
Pronator teres Anconeus ashlelienons
Ext. carpi

Ulnar crest radialis brevis

Flex. carpi radialis Ext. digit
. digitorum

(communis)
Flex. digitorum (sublimis)

Flex. carpi ulnaris Ext. carpi uvlnaris

Head of ul
Annular ligament of wrist vina

Thenar muscles

< Hypot
Dorsal interosseous | ypothenar muscles

OsservaTions— (1) Triceps higher than biceps,  forward below. Forearm muscles slipping out
tends to be more swollen, less box-like. (2) to thumb arise in same way, but cross other

Brachialis, brachioradialis,

and radial wrist tendons above wrist to reach back of thumb.

extensors form chain of double curves, each  (3) Deep hollow behind ulna, between tendons
arising from behind muscle above and turning  of ulnar flexor and extensor. 115



Right UPPER EXTREMITY

supine

Trapezius

Spine of scapula

from behind

prone

Deltoid
Teres minor
Teres major Triceps
long head

Latissimus. dorsi

Pasition of lateral
epicondyle of humerus

Medial epicondyle
of humerus

Anconeus
Ext. carpi radialis longus
Ext. carpi radialis brevis

Ext. digitorum (communis)

Ext. carpi ulnaris
Ulnar crest
Flex. carpi ulnaris

Abd. pollicis longus

Ext. pollicis brevis

Tendon of ext. digiti V proprius
Head of ulna

Tendon of ext. pollicis longus

Tendons of ext. digitorum (communis)

OsBservATIONS— (1) Deltoid disappears forward
to make insertion. (2) Triceps bulges in upper
half of arm; tendon plate “points’ in. (3) Lateral
epicondyle a pit in line with knob of elbow;

116

lateral head

medial head
Tendon plate of triceps
Brachioradialis

Olecranon process of ulna

Medial epicondyle of humerus

Biceps
Brachialis

Cubital fossa
Pronator teres
Bicipital fascia

Brachioradialis

Flex. carpi radialis

Palmaris (longus)

Flex. digitorum (sublimis)
Flex. carpi ulnaris
Abd. pollicis longus

Annular ligament of wrist

Thenar muscles
Hypothenar muscles

Palmar fascia

anconeus muscle between and below. (4) Ex-
tensor-supinator muscles spiral out from around
the pit. (5) Forearm groups separated by ulnar
crest running off toward little finger. (6) Wrist
shows wiry tendons in front, smooth in back.



from the inner side

supine

Coracobrachialis

Biceps (short head)

Brachialis
Medial epicondyle of humerus

Pronator teres
Radial tendon of biceps

Cubital fossa

Bicipital fascia

Brachioradialis
Flex. carpi radialis

Palmaris (longus)

Flex. digitorum (sublimis)

Tendon of flex. carpi ulnaris

Tendon of ext. carpi ulnaris

Position of pisiform bone

Thenar muscles

Hypothenar muscles

Head of ulna

OBSERVATIONS— (1) Forward border of triceps
draws back to knob of elbow. (2) Coraco-
brachialis squeezes like a wedge between tri-
ceps and biceps. (3) Tendinous ribbon of bi-

Ext. carpi radialis longus

Ext. carpi radialis brevis

Annular ligament of wrist ———

Tendon of ext. carpi radialis brevis

Right UPPER EXTREMITY

prone

Deltoid

Coracobrachialis

Pectoralis major
Biceps
short head

Triceps long head ———

long head
medial head

Tendon plate of triceps

Brachialis

Olecranon process of ulna
E Medial
Radial tendon of biceps epicondyle

Cubital fossa of humerus

Brachioradialis
Bicipital
fascia

Pronator

Ext. digitorum (communis) farss
Flex. carpi

Abd. pollicis longus ——— radialis

Ext. pollicis brevis

Styloid process
of radius

Tabatiere

Tendon of .exi. carpi radialis longus (‘snuff box’)
Tendon of ext. pollicis longus
Tendons of ext. digitorum (communis) ——— Tendon of
ext. pollicis
Dorsal interosseous | brevis

ceps (bicipital fascia) swings inward to lash
down muscles from medial epicondyle; in flex-
ion under strain, it may rise in sharp relief.
(4) Flexor-pronator group of forearm entirely
exposed when supine.
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Right AXILLA (Armpit)

118

Triceps

medial head

long head

Deltoid

Teres minor —8MM8 ™

Teres major

Posterior wall of axilla

Latissimus dorsi

Serratus (anterior)

OsBseErvATIONS— (1) Pit of arm bounded in
front by pectoral, behind by latissimus dorsi
and teres major. Pectoral swings in front of bi-

" ceps to reach bone of arm; latissimus and teres

from in front

Biceps (short head)

Coracobrachialis

Anterior wall of axilla

Pectoralis major

External oblique

swing in front of triceps to do the same. Latis-
simus wraps forward around teres to gain
higher point on arm. (2) Coracobrachialis dips
between biceps and triceps.
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Right HAND from the dorsal aspect

Position of styloid f i
Position of head of uvlna sition of styloid process of radius

Annular ligament of wrist Tendon of abd. pollicis longus

Tendon of ext. pollicis brevis
Tendon of ext. carpi ulnaris

Base of metacarpal V Tabatiére (‘snuff box’)

Tendon of ext. carpi radialis brevis
Bord frappeur Tendon of ext. carpi radialis longus
(striking side of hand)

Tendon of ext. pollicis longus
Abd. digiti V

Dorsal interosseous

Tendon of ext. digiti V proprius muscles

Tendons of ext. digitorum

Tendon of ext. indicis proprius
(co 1is)

Add. pollicis
Head of metacarpal V

Tendon to fifth finger (cut)

Tendinous junctures

Thumb

Joint ligaments
Head of metacarpal I
Sheath for extensor tendons

Middle process of extensor tendon

Lateral process of extensor tendon
Little

Surface of finger

OBSERVATIONS— (1) Annular ligament resem- first row of knuckles, consist of bones harnessed

bles tight bracelet, obscuring tendons at wrist.  only with ligament and tendon (no muscle).

(2) Tendons prominent on back of hand, enter-  (5) First phalanges distinct throughout, but

ing fanwise. (3) First dorsal interosseous swells — webbing would reach on under side to middle
122° when thumb is adducted. (4) Fingers, beyond of each first phalanx.



from the palmar aspect Right HAND

Annular ligament of wrist

Tendon of palmaris (longus)

Tendon of flex. carpi radialis Tendon of flex. carpi ulnaris

Tendon of abd. pollicis longus

—— Pisiform bone
Tendon of ext. pollicis brevis l

- ) Positi
Position of navicular bone sition:of kot homits bods

Abd. digiti V
Abd. pollicis brevis

Thenar eminence

Hypothenar eminence
Flex. pollicis brevis

Flex. digiti V brevis
Sesamoid bones in tendon

of flex. pollicis brevis Bord frappeur

(striking side of hand)
Tendon of

Opp. digiti V
flex. pollicis longus

Palmar i
Add. policis almar aponeurosis (cut)
Dorsal Tendons of flex. digitorum
interosseous | (sublimis)
Lumbrical muscles
Thumb o

Lumbrical muscle (cut) Sheath for flexor tendons

(cut)

Tendon of flex. digitorum (profundus) Joint ligament

Tendon of flex. digitorum (sublimis) Forked tendon of

flex. digitorum (sublimis)

Tendon of

flex. digitorum (profundus)

Sheath for tendons

Surface of finger Little

Medius

OBSERVATIONS— (1) Tendons prominent at wrist ~ (eminence) with Heel (of hand); 'both emi-
(palmaris and both flexors of wrist); palmaris,  nences together proui(?e /\-shaped rim .for hol-
sometimes absent, only tendon not bound by low of palm. (3) Pisiform bone prominent at
annular ligament; its extension in hollow of root of little-finger muscles. (4) Webbing be-
palm obscured by fat. (2) Associate THenar tween fingers would half conceal first row of
(eminence) with THumb; associate Hypothenar  phalanges.
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Right HAND

Annular ligament of wrist —————

Tendon of ext. carpi radialis brevis——;—n ;
Tendon of ext. carpi radialis longus —————

Tendon of ext. pollicis longus

Tendons of ext. digitorum (communis) _é——

Dorsal interosseous |

Metacarpal Il

Skin

Sheath for index finger tendons

Nail

OBSERVATIONS— (1) Associate THenar (emi-
nence) with THumb. (2) First dorsal inter-
osseous prominent between thumb and index
finger. (3) Pit called ‘snuff box’ [tabatiére] lies
124 - at root of thumb between tendons of long and

from the radial side

Position of styloid process of radius

Tendon of abd. pollicis longus

Tendon of ext. pollicis brevis

Tabatiére ('snuff box’)

Base of metacarpal |

Thenar eminence

Abd. pollicis brevis

Phalanx | of thumb

Add. pollicis

Thumb

Fat pads of finger

Index

short extensors of thumb. (4) Process of radius
prominent on thumb side of wrist. (5) Long
extensor tendon of thumb converges above to-
ward index-finger tendon, but does not meet it.
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MUSCLE

ORIGIN

GROIN AND ADDUCTOR GROUP OF THIGH

MUSCLES OF THE

INSERTION

Iliopsoas
(iliacus + psoas)

Iliac fossa; lower 4 or 5 vert.;
pouring out under inguinal
lig. (p. 60)

Small trochanter of femur

Pectineus

Sup. ramus and pectineal line
of pubis

Below small trochanter of femur

Adductor longus

Sup. ramus of pubis

Linea aspera of femur

Adductor magnus

Inf. ramus and tuberos. of
ischium

Linea aspera and med. epicondyle of femur

Gracilis

Inf. rami of pubis and ischium

Tuberos. of tibia, behind tendon of
sartorius (q.v.)

ILIAC ‘REINS’ TO KNEE

Sartorius
(tailor’s muscle)

Tensor fasciz late

Ant. sup. iliac spine

Behind med. epicondyle of femur to
tuberos. of tibia

Ilio-tibial band (see below: ‘Fascia lata’)

EXTENSOR GROUP (QUADRICEPS) OF THIGH (Front—high)

Vastus medialis

Linea aspera of femur

Vastus lateralis

Great trochanter and linea
aspera of femur

Vastus intermedius
(covered by rectus
femoris [q.v.])

Ant. surf. of shaft of femur

Rectus femoris

Ant. inf. iliac spine

Common tendon to patella (quadriceps
tendon); continues over patella into fibers

of patellar lig. (p. 70)

BUTTOCK AND ABDUCTOR GROUP OF THIGH

Gluteus maximus
(buttock muscle)

Lat. surf. of ilium (behind
post. gluteal line); post. surf.
of sacrum and coccyx and
their ligaments

Post. surf. of shaft of femur, below
trochanters; ilio-tibial band (see below:
‘Fascia lata’)

Gluteus medius
(overlies deep gluteus
minimus)

Lat. surf. of ilium (between
ant. and post. gluteal lines )

Great trochanter of femur

FLEXOR GROUP (HAMSTRING MUSCLES) OF THIGH (Rear—low)

Biceps femoris
[a] Short head

Linea aspera of femur

[b] Long head
(partly conceals
short head)

Semimembranosus

Semitendinosus

Ischial tuberosity of pelvis

Head of fibula

Med. condyle of tibia

Tuberos. of tibia (in common with gracilis,
behind sartorius tendon)

N.B. The FASCIA LATA of the thigh gives rise to thick bands for binding long thigh muscles:
(1) ilio-tibial band from region of great trochanter to lat. condyle of tibia; (2) band creating gluteal
fold of buttock (indistinct in relaxation); (3) popliteal band across hamstring tendons; (4) band of
Richer across vastus med. (producing ‘suprapatellar bulge’). Diagrams: pp. 132-3.




LOWER EXTREMITY
ACTION

DERIVATION OF NAME

Pelvis fixed: flexes thigh, rotates it outward; thigh fixed: bends
pelvis and spine laterally and forward

L. ilium, flank 4+

G. psoa, muscle of the loin

Adducts and flexes thigh, rotates it outward

L. pecten, a comb

Adducts and flexes thigh

Long adductor

Adducts and extends thigh

Great adductor

Adducts and flexes thigh; flexes leg, rotates it inward

L. slender

Flexes and abducts thigh, rotates it outward; flexes leg, rotates it
inward

L. sartor, tailor (ref. to cross-
legged position)

Provides tension for ilio-tibial band; flexes and abducts thigh,
rotates it inward

Tensing muscle of the broad
fascia [of thigh]

Extends leg; rectus femoris also flexes and abducts thigh

L. wastus, huge [muscle]

L. rectus, straight [muscle]
+ femoris, of thigh

Extends thigh backward, adducts it, rotates it outward; provides
tension for ilio-tibial band; muscles of both sides press buttocks
together

Abducts thigh

G. gloutos, buttock

Extends thigh backward, adducts it, rotates it outward; flexes leg,
rotates it outward

L. bis, twice
+ caput, head
+ femoris, of thigh

Extends thigh backward, adducts it, rotates it inward; flexes leg,
rotates it inward

Deep border of tendon from
origin to insertion

Tendon of insertion arises
midway down on muscle
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MUSCLES OF THE

INSERTION

MUSCLE ORIGIN
FLEXOR GROUP OF LEG (High—passing behind ankle)
Gastrocnemius
[a] Lateral head Above lat. condyle of femur
(high)*
[b] Medial head Above med. condyle of femur
(low) Y
Soleus

(together with muscles
cited above: called
the ‘calf’)

Head of fibula; post. surf. of
fibula and tibia

By common tendon (Achilles’” tendon or
tendo calcaneus) to calcaneus (heelbone)

Flex. digitorum longus

Post. surf. of tibia

Behind inner knob of ankle, forward to sole
of foot

Flex. hallucis longus

Post. surf. of fibula

Base of 2nd phalanx® of big toe (plant.

surf.)

Peroneus longus
(to big-toe side)

Head and lat. surf. of fibula

Behind outer knob of ankle, forward to
sole of foot

Peroneus brevis
(to little-toe side)

Lat. surf. of fibula

Behind outer knob of ankle, to tuberos. of
metatarsal v

EXTENSOR GROUP OF LEG

(Low—passing in front of ankle)

Ext. digitorum longus
(see also: peroneus
tertius, below)

Lat. condyle of tibia; head and
crest of fibula; interosseous
membrane

Below front of ankle, by 4 tendons to
phalanges of toes 1-v (dors. surf.)

Peroneus tertius
(5th division of ext. dig.

longus)

Fibers from ext. digitorum
longus

Base of metatarsal v (dors. surf.)

Ext. hallucis longus

Interosseous membrane; med.

surf. of fibula

Base of 2nd phalanx of big toe (dors. surf.)

Tibialis [anterior]
(t. posterior not important
at surface)

Lat. condyle and surf. of tibia;
interosseous membrane

Underside of cuneiform 1; base of
metatarsal 1

BACK OF FOOT

Ext. hallucis brevis

Ext. digitorum brevis

Sup. and lat. surf. of calcaneus
(heelbone)

Base of 1st phalanx of big toe

By separate tendons to 3rd phalanges of
toes 11-1v

SOLE OF FOOT

Abductor hallucis

Med. malleolus of tibia; tub.
of calcaneus

Base of 1st phalanx of big toe

Flex. digitorum brevis

Tub. of calcaneus (heelbone)

By 4 tendons to toes 1-v

Abductor digiti quinti

Underside of calcaneus
(heelbone)

Tuberos. of metatarsal v; base of 1st
phalanx of toe v

* The small Plantaris muscle is virtually part of the lateral head.

? Distal phalanx.

N.B. In the fascia of the ankle, retaining bands are developed to bind down tendons in transit to the
foot: (1) transverse ligament above ankle; (2) cruciate ligament in front of ankle; (3) laciniate
ligament below inner ankle; (4) peroneal bands below outer ankle. Diagrams: pp. 138, 140.




LOWER EXTREMITY

ACTION

DERIVATION OF NAME

Flexes leg; flexes foot plantarward (points foot); inverts and
adducts foot®

G. gaster, belly
+ kneme, leg

Flexes foot plantarward (points foot); inverts and adducts foot

L. solea, sole [of foot]
(affected by muscle)

Flexes foot plantarward (points foot); inverts and adducts foot;
flexes 3rd phalanx of toes m-v

Long flexor of digits

Flexes foot plantarward (points foot); inverts and adducts foot;
flexes big toe

Long flexor of big toe
[L. hallux]

Flexes foot plantarward (points foot); everts and abducts foot

G. perone, the fibula
(fibular side of leg)

Flexes foot dorsalward (raises foot); everts and abducts foot; raises
toes 1-v dorsalward

Long extensor of digits

G. perone, the fibula
(fibular side of leg) +
L. tertius, the third

Flexes foot dorsalward (raises foot); everts and abducts foot; raises
big toe

Long extensor of big toe
[L. hallux]

Flexes foot dorsalward (raises foot); inverts foot

Position on tibia

Draws big toe up and toward other toes

Short extensor of big toe
[L. hallux]

Draws toes -1v up and laterally

Short extensor of digits

Abducts big toe, helps to bend it downward

Abductor of big toe
[L. hallux]

Curls 2nd phalanx of toes m-v downward

Short flexor of digits

Curls 1st phalanx of toe v downward, then laterally

Abductor of toe v

3 For Inversion and Eversion of foot, see pp. xii, xv, 78.
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Right LOWER EXTREMITY

lliac crest —

lliac crest ————— Psoas

Gluteus medius

Gluteus medius lliacus  Post. sup. iliac spine

- . Sacrum ——
Ant. sup. iliac spine

Gluteus maximus

Inguinal ligament Gluteal band of fascia -

lliopsoas  (causing gluteal furrow)
Pubic tubercle

Tensor fascice |utce—§>

Sartorius

Pectineus
Add. longus

Great trochanter of femur

Add. magnus

Quadriceps femoris Gracilis

i Vastus lat: i
Rectus femoris s lateralis

Biceps femoris

Vastus lateralis Groove between .

.
extensors and flexors
Semitendinosus
Semimembranosus

Band of Richer

Vastus medialis

=

Quadriceps tendon
Sartorius

Suprapatellar bulge
llio-tibial band
Patella

Vastus medialis

Popliteal fossa

Lateral condyle of tibia

Head of fibula Popliteal band of fascia

Patellar ligament
Tuberosity of tibia

Peroneus longus Gastrocnemius

lateral head
medial head

Soleus
Shaft of tibia

Ext. digitorum longus

Tibialis (anterior)

Peroneus brevis

Flex. digitorum longus

Tendon of ext. hallucis longus
Tendo Achilles (heel tendon)

Transverse ligament of ankle

Cruciate ligament Peroneal band of fascia

Ext. digitorum brevis Tendons of peroneal muscles

from in front from behind

of hip. Margin of buttock muscle oblique. Glu-
OsservaTIONS—(1) Oblique sartorius and ti-  teal fold at surface produced by band of fascia:
bialis suggest descending spiral. (2) /\-shaped  horizontal when muscle is tensed, drooping out-
hollow just below spine of iliac crest. (3) Vastus ~ ward when relaxed. (6) Hamstring tendons
lateralis high, medialis low. (4) Common ten-  grasp leg on either side, like pair of tongs. (7)
don of quadriceps depressed between vasti Popliteal fossa, in life, bulges with fat. (8)
132 muscles. (5) Buttock narrower than silhouette  Calf high outside, low and rounder inside.



Post. sup. iliac spine ———
Gluteus medius
Gluteus maximus

Tensor fascice latee

Great trochanter of femur

Gluteal band of fascia
(causing gluteal furrow)

llio-tibial band

Groove between
extensors and flexors

Biceps femoris

long head —408M ———

short head

Semimembranosus

Outer hamstring

Sartorius

Right LOWER EXTREMITY

lliac crest

Ant. sup. iliac spine

lliopsoas

Inguinal ligament
Cavity of the pelvis

Rami of pubis
and ischium
Ischial tuberosity
Add. longus
Add. magnus

Rectus femoris

Vastus lateralis

Vastus medialis

Inner hamstring

Sartorius
Gracilis
Semimembranosus
Semitendinosus
Band of Richer
Suprapatellar bulge

Quadriceps tendon ——

Patella

(tendon of biceps)

Lateral condyle of tibia

Head of fibula

Gastrocnemius

Soleus

Peroneus longus

Peroneus brevis

Tendo Achilles (heel tendon) ——

Fibula

Transverse ligament of ankle

Peroneal bands of fascia

Ext. digitorum brevis
from the outer side

OBsERVATIONS— (1) Thigh muscles prominent
in front, leg muscles prominent in rear. (2)
Furrow on outer side of thigh between quadri-
ceps and hamstring group; furrow on inner side
by sartorius. (3) Vastus medialis (teardrop
muscle), when grooved by band of Richer in

Tibialis (anterior)

Ext. digitorum longus

Peroneus tertius

Tendon of ext. hallucis longus

— Cruciate ligament

Infrapatellar pad of fat
Medial condyle of tibia

Gastrocnemius

Patellar ligament

Tuberosity of tibia

Soleus

Tibia
Tendo Achilles (heel tendon)
Flex. digitorum longus

Tendon of tibialis (anterior)

Laciniate ligament

from the inner side

relaxed hyperextension, shows ‘suprapatellar
bulge. (4) Knee projects ledge-like in front,
rounded at rear. (5) Head of fibula prominent;
is point of transfer from outer hamstring to
peroneus longus. (6) Shin exposed on inner

side of leg. 133
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Right FOOT

Transverse ligament

Lateral malleolus of fibula

Ext. digitorum longus

Cruciate ligament

Ext. digitorum brevis

Tendon of peroneus tertius

Tuberosity of metatarsal V

Tendons of ext. digitorum longus

Abd. digiti V

Tendons of
ext. digitorum brevis

Tendon to fifth toe (cut)

Joint ligaments

Sheath for extensor tendons

Middle process of extensor tendon

Lateral processes of extensor tendon

OBSERVATIONS— (1) Axis of bony knobs at an-
kle: High Inside (HI), Low Outside (LO). (2)
Retaining ligaments suggest strapping of Roman
» sandal, but are not evident at surface. (3) Ten-

138

from the dorsal aspect

Medial malleolus of tibia

Ext. hallucis longus

Tendon of tibialis (anterior)

— Tubercle of navicular

Ext. hallucis brevis

Base of metatarsal |

Tendon of ext. hallucis longus

Abd. hallucis

Dorsal interosseous |

— Head of metatarsal |

Phalanges

Surface of toe

dons prominent where not lashed by ligament,
fanning less than in hand. (4) Short extensor of
toes seen as a muscular lump in front of outer
knob of ankle.



from the plantar aspect Right FOOT

Tubercle of calcaneus

Plantar aponeurosis (cut)

Abd. digiti V
Abd. hallucis

Position of tendon of

y eroneus longus
Position of tendons of P ¢

flex. digitorum longus ——— Tuberosity of metatarsal V

Flex. digitorum brevis

Flex. digiti V brevis

Flex. hallucis brevis

Sesamoid bones in tendons of

flex. hallucis brevis and abd. hallucis Lumbrical muscles

Forked tendon of

Tendon of flex. hallucis longus flex. digitorum brevis

Sheath for flexor tendons A

flex. digitorum longus

most other muscles obscured by sheath. (2)

OsservaTions— (1) Abductor of little toe con-  Surface of sole formed by thick pads of fat and
tinuous fleshy pad from heelbone to root of toe;  fibrous tissue, rather than muscle. 139



Right FOOT

Flex. hallucis longus

from the inner (tibial) side  Flex digitorum longus
Tibialis (posterior) Tendo
Achilles

(heel tendon)

Transverse ligament

Medial malleolus of tibia

Tendon of tibialis (anterior)
Cruciate ligament
Navicular bone

Fat
Cuneiform |

Joint ligament.

Tendon of ext. hallucis longus

Metatarsal |

Sheath for toe tendons

Skin

Fat pad of toe Abd. hallucis (cut) Calcaneus
Sesamoid bone Tendon of flex. hallucis longus Tendon of tibialis (posterior) {reisiidne}
in tendon of abd. hallucis Tendon of flex. digitorum longus Laciniate ligament

Transverse ligament

from the outer (fibular) side
Peroneus Tendon of peroneus longus

brevis — 3
Peroneus tertius

Tendo

\ Tendon of tibialis (anterior)
Achilles : / Tendon of ext. hallucis longus

Fat Cruciate ligament

. . Lateral malleolus of fibula
eroneal |

bands of |
fascia

Ext. hallucis brevis

Tendons of ext. digitorum longus

Sheath for toe tendons

N Fat pad of toe
Abd. digiti V

Calcaneus ; |
Tendon of peroneus longus Ext. digitorum brevis Tendon of peroneus tertius
Tendon of peroneus brevis Abd. digiti V Tuberosity of metatarsal V

OBSERVATIONS— (1) Bony knobs of ankle: High  don by triangular hollow loaded with fat. (3)

Inside (HI), Low Outside (LO). (2) Peroneal Short extensor of toes evident as triangular

tendons turn pulley-fashion behind outer knob  lump in front of outer knob of ankle. (4) Tu-

of ankle; tendons of tibialis posterior and long  berosity of 5th metatarsal near surface on outer

flexor of toes turn similarly behind inner knob  border; navicular and big-toe metatarsal head
140 ° of ankle; both groups separated from calf ten- prominent on inner border.
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Part Il

SURFACE ANATOMY

In envisaging the imitation of the surface of
the human body, sculpture must not limit
itself to [creating] cold resemblance such as
the body of man might have had before it
received the breath of life. . . Nature alive,
breathing, and passionate—this is what the
sculptor must express in stone or marble. . .
—FALCONET



FAT

150

Particles of fat underlie the skin in nearly
every region of the body, and are associated
with a web-like tissue called Fascia (see cut,
p. 153). This tissue is divisible into super-
ficial and deep layers. The deep fascia tends
to be coarse and fibrous, and may be likened
to a stout rubber bandage. Its duty is to
strap down the lively muscles, and so to
concentrate their operations.! The superfi-
cial fascia is loosely connected to the deep
fascia beneath, and, at the surface, firmly
unites with the skin. This layer of fascia is
more yielding, since it contains the varying
quantities of fat, and it invests the entire
body like thick, warm ‘underwear.” The
character of the fatty deposition, as it devel-
ops in puberty, is an important factor in the
distinctions of male and female figures.
Thickness of fat is determined largely by
region, fatty tissue being more abundant on
trunk than on limbs. In nearly every respect,
the female figure manifests a greater quan-
tity of fat than the male. This augmented
investment amply fills the hollows and crev-
ices of deeper structures and accounts for
the smoothness and the flowing line of sur-
,face form.

MAJOR LOCAL DEPOSITS *
CERVICO-DORSAL FAT

Situation: trapezius muscle, surrounding
Cervical vir [vertebra prominens].?

Character: most often limited to females
and the aged.

Post-pELTOID FAT

Situation: back of upper arm, filling crev-
ice between rear margin of deltoid and
upper end of triceps muscle.*

Character: very pronounced in the fe-
male arm, where it increases distance
from front to back at level of deltoid
insertion.

AXILLARY FAT

Situation: pit of arm.

Character: disguises form of muscular
structures, viz. upper reaches of cora-
cobrachialis, serratus, latissimus dorsi,
and teres major muscles.’

*For strengthening bands of fascia: see note
(~.B.), pp. 113, 128, 130.

* Cf. p. 226.

¢ Cf. p. 105.

+ Cf. pp. 115, 116.

°Cf. p. 118.



MaMMARY FAT

Situation: female breast between 3rd and
6th ribs; overlying lower fibers of pec-
toral muscle and its outer free border,
and upper fibers of serratus and ob-
lique muscles.®

Character: hemispherical promontory;
rises slowly from chest and overhangs
thorax; softly pointed in the young,
round at early maturity, and pendulous
in later years.

FLank FaAT

Situation: extending from thorax to below
crest of hip, and from rectus abdom-
inis muscle in front to latissimus dorsi
muscle behind.”

Character: much in evidence in females,
masking bony crest of hip, iliac furrow,
and hollow of loin above crest; espe-
cially subject to enlargement in obesity.

ABDOMINAL FAT

Situation: front of trunk, from thoracic
arch to groin.

Character: tends to obliterate outlines of
rectus abdominis muscles; ® more abun-
dant in female than in male; greatest
deposit in female below navel, in male
above navel;®* may become exceedingly
prominent in obese figures of either sex.

Pre-puBiCc FAT

Situation: directly in front of symphysis
pubis; bounded above by crease of ab-
dominal furrow, laterally by furrow of
thigh.

Character: provides fleshy ‘bridge’ from
thigh to thigh; most ample in the fe-
male, an elevation called the ‘mons
Veneris’ [mount of Venus].

GLuTEAL FAT

Situation: buttock.

Character: greatest supply at inner bor-
der (where buttock furrow is deepest);
conceals form of buttock muscle; most

abundant in female, blending upward

into fat of flank and forward into fat of

thigh; may be excessive in obesity, but

is last to disappear through starvation.
SUBTROCHANTERIC FAT

Situation: outer side of thigh, below great
trochanter.

Character: especially well marked in fe-
male—blending gradually with fat of
flank above to conceal iliac crest and
furrow, at rear with buttock fat, and
below to obliterate upper part of groove
between flexor and extensor muscles;
causes greatest girth of female figure
to drop below trochanters.

PATELLAR FAT

Situation: deep to patellar ligament at
knee joint, swelling conspicuously at
either side.

Character: slightly more pronounced in
female; tends to obscure form of knee-
cap and patellar ligament.!?

PorrLiTEAL FAT

Situation: back of knee, between ham-
string (flexor) tendons.

Character: soft bulge with creases at
hamstring-tendon borders; most evi-

dent in female, and in full extension of
limb.

MINOR LOCAL DEPOSITS

The distribution of fat about the head is
slight and more or less uniform. In the face,
fat serves as a soft bed for the delicate
muscles of expression. Prominent, however,
is the buccal pad of fat in the cheek. This
lies in front of the masseter muscie and sur-

° Cf. p. 176.

" Cf. p. 106.

® See note (N.B.), p. 102.

® Roundness and protrusion of the lower abdo-
men in males is apt to be the evidence of muscular
weakness in that region.

™ Cf. p. 70.
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mounts its free border.!! It is most apparent
in children, where it largely accounts for
the fullness of their cheeks. It is said to be
a device for resisting the internal pressure
of sucking. Although it recedes in the adult,
it cannot be lost through malnutrition. A
fatty-like tissue is also the chief constituent
of the ear lobes and the wings of the nose.
And it is common to find an accumulation
in evidence below the chin, giving rise to
the jowl or ‘double chin.” Orbital fat, situ-
ated in the eye sockets, provides soft mat-
tresses for the eyeballs. ‘Bulging’ or ‘hollow-
ness’ of the living eye is thus determined by
the extent of its fatty mattress, as well as by
the depth of its bony socket. While exten-
sive orbital fat is associated with Mongoloid

peoples, a heavy deposit is not uncommon
in the white race. The result is not a true
Mongolian fold, but an overhanging of flesh
above the eye and partial concealment of
eyelashes. In the neck, the presence of fat
tends to lessen the hollow known as the pit
of the neck, as well as depressions above
the collarbones.

In the palm of the hand and sole of the
foot, thick cushions act to protect these
surfaces against shock and continued wear.™
At the ankle, fatty tissue fills the triangular
space between the shin and the heelbone
tendon.

" For Cheek Fat: see cut, p. 100.
2 For pads of fingers and toes: see cuts, pp. 127,
143.



RELATIONSHIPS OF THE FASCIA

Flex. carpi radialis
Palmaris
Deep fascia

Flex. digitorum (sublimis)

Brachioradialis

Pronator teres Flex. carpi ulnaris

Fat

Ext. carpi radialis longys Flex. digitorum (profundus)

Radis Ext. pollicis longus
Abd. pollicis longus Ulna
Fat

i ialis brevis H
Ext. carpi radialis Ext. carpi ulnaris

Skin

Ext. digitorum

Interosseous membrane

CROSS SECTION (Distal Surface) of Right Forearm
(close below the elbow)

Deep fascia (white lines) is here seen infil- with its fatty elements, is a thick, pliable,
trating among the muscles for which it pro-  outer jacket. It holds the skin in place by
vides” tough sheathing. Superficial fascia, many fibrous threads. 153



Photographs courtesy of the Constitution Laboratory, College of Physicians and Surgeons, Columbia University.

OBESITY
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Normally, fat comprises about one sixth of
the body weight and serves as a great reser-
voir of energy. As this mantle of fat is in-
creased, it becomes a positive burden, and
in extreme obesity may limit mechanical
operations of the body almost to the extent
of incapacity.! Mild obesity consists simply
of an excess deposit in the normal fat re-
gions. The upper arm and thigh are more
likely to abound in fat than the forearm and
leg, but fat is seldom excessive on the
hands and feet. The female is more inclined
toward obesity than the male, and young
adults more than the elderly. When corpu-
lence is greatly pronounced, it is marked by
pendulous rolls of flesh at the back of the
elbows, the flanks, abdomen, buttocks, and
back of the knees. The female breasts, too,
will be large and pendulous, dropping away
to either side of the thorax. In depicting
obesity, caution must be exercised by ad-
hering rigidly to the same skeletal propor-
*tions as those of lean figures. The lengths

and shapes of bones are not usually affected,
although certain postural displacements may
be seen. If upper arms and thighs are
‘pneumatic,’ they will be unable to close to
the perpendicular position. And the very
obese subject must stand, sit, or walk in
something of a straddle, with elbows pushed
out as if the arms were lighter than air. In
some ways, a mild form of obesity is remi-
niscent of the figure in infancy. Of course,
relative proportions of the underlying anat-
omy have been greatly altered in the prog-
ress toward maturity. The dimpled char-
acter of infant and obese flesh is due to
the adhesion of the skin, at various points, to
the deep fascia beneath.?

! Famous for his circumference was Daniel Lam-
bert (1770-1809). It is said that he measured nearly
3 yards around the waist and weighed 739 pounds.

» Especially noticeable on the extensor aspect of
joints, creating dimples of elbow, hand, knee, and
foot.



The portrayal of emaciation is based largely
on a knowledge of the skeleton. It might
almost be said that the bony framework
alone is the limit for reduction of soft tis-
sues. The head and trunk, being cage-like
structures, will suffer least. The neck, too,
shows only moderate shrinkage. Extrem-
ities, except hands and feet, may sustain
dire loss of flesh, since only their ‘cores’ are
bony. Extreme emaciation, as seen in the
victim of starvation, suggests in its dread-
fulness a skeleton to which adheres very
little more than skin and hair. Bony regions

EMACIATION

such as the skull, and especially joints like
elbow and knee, seem disproportionately
large. For a time, however, the abdomen
will be distended. Wrinkles do not accom-
pany shrinkage, except in the elderly. The
degree of emaciation can be expressed by
the extent to which fatty and muscular con-
tours affect the underlying skeleton. Of all
the fat deposits, last to shrink are the buccal
pad of the cheek and the buttock fat. Carti-
laginous regions (ear, nose, Adam’s Apple,
arch of ribs) do not undergo reduction
through starvation.

EXTREME EMACIATION

This Indian family provides a grim study in the
ravages of famine. Arms and legs show a high
degree of reduction, with conspicuous joints.

Underwood-Strattor

Pectoral muscles, too, are scant, but female
breast (reclining adult) is still evident. Least
affected are the head, hands, and feet.

155



VEINS
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The venous system resembles a river whose
branches are fed by ever-diminishing tribu-
taries. The greatest channels lie in the depths
of the trunk, receiving branches from the
surface at a number of hollows. Tributaries
feeding this great system form a tortuous
mesh about the surface of the body. They
are called superficial veins. The presence of
vessels beneath the skin may be evident be-
cause of their grayish color or their prom-
inence; vessels are especially salient when
circulation is quickened by exertion or ex-
citement. Grotesquely conspicuous are the
veins of the elderly and of those who toiled
strenuously for many years. Knottiness re-
sults from the distention of weakened vein
walls. Although the general pattern of veins
is identical in all bodies, its finer details of
arrangement are, like fingerprints, unique.

A vein is a collector. Its size increases in
the direction of flow. Since the vessels are
destined to enter the depths of the trunk,
their diameters on the surface are greatest
at the points of entry. These receiving sta-
tions are situated (1) above the clavicle, for
veins from the head and neck; (2) below
the clavicle, for veins from the upper limb
and front of the upper trunk; (3) below the
inguinal ligament of the pelvis, for veins
from the front of the lower limb and lower
trunk; and (4) back of the knee, for the
vein of the hinder part of the leg.

Evidence of superficial veins is more than
a pictorial feature imparting ruggedness to
flesh. Frequently, veins help to clarify form
by breaking a surface into clean planes.
Again, certain contours of the forearm and
leg may be misinterpreted unless one ac-
knowledges the accidentals—veins that pass
from front to rear upon those contours.

VEINS OF FOREARM AND HAND distended — to
show how vessels alter contours, and how they
disguise some yet clarify other muscular forms.



‘SUPERFICIAL

Frontal

Temporal

Anterior facial Posterior auricular

External jugular Occipital

Cephalic

Lateral thoracic
Cubital

Accessory cephalic
Basilic

Median

Basilic

Superficial epigastric
Cephalic

Dorsal venous arch

Digital venous arch

Great saphenous

Small saphenous

from in front from behind

Dorsal venous arch

N.B. At the back of the hand, veins do not al-
. ways form an arch; instead, they may be organized
longitudinally as a venous rete.

VEINS

157



SKIN
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The skin is a continuous, protective sheet
that envelops the entire body and is at-
tached to deeper structures by way of con-
nective tissue.! At a number of places, skin
adheres closely to its underlying tissue, viz.
regions of the scalp, ear, palms of the hands,
soles of the feet, and the flexure lines of
joints.> Elsewhere it glides rather freely.
Over the extensor aspect of many joints it
becomes checked and even puckered into
wrinkles.? Creases in the hollow of the hand
are distinct lines of flexure. They are as
seams to the upholstery of the palm, and the
principal creases usually describe what sug-
gests a script letter M (see opp. page).
CoLor of skin is produced by blood and
pigment particles beneath its surface. A
transmitted characteristic of race is seen in
the myriad tints from the pale-pink Nordic
of Scandinavia to the jet-black Nilotic Ne-
gro on the upper Nile. With age, complex-
ion varies only slightly. Most infants (white
race) have a rosy color, whereas, in the
elderly, decreased pigmentation leaves the
skin more ivory. Region is another factor in
skin tone. The greater part of the body is
nearly uniform in color, but a number of
areas show a persistent local richness of
color. The lips, nose, ear, and cheek are
varying tones of red, owing to their thinness
of skin and a rich blood supply. Elbow,
knee, and knuckles are frequently of a
ruddy cast. In fact, the limbs often seem to
redden toward their free ends. The nipple
and its areola are pigmented—a light red or
brown. In the female, their color deepens

with pregnancy. General state of health,
both physical and mental, has its concomi-
tants in skin color. General good health in a
person of fair complexion is associated with
something like the color of a peach. Because
skin is a semi-opaque substance, the gray
color of underlying veins may be evident.
Or the dispersion of hair (as in a dark,
shaven beard) may seem to lend grayness
to the flesh color. Nor can it be forgotten
that skin is forever reflecting color from
foreign sources. The satin sheen of skin, so
striking in people of hot countries, has been
considered to be the consequence of in-
creased flow of blood to the surface.* (Such
people do not perspire excessively.)

FRreckLEs are small spots of pigment par-
ticles produced in the skin and aggravated
by the action of light and the sun’s heat.
Persons having red hair and delicate skin
are predisposed to this type of scattered pig-
ment, displaying freckles on those surfaces
that are usually exposed: face, neck, and
forearms. In color, freckles may vary from
a pale-yellow or a salmon shade to the dark-
est brown. Their appearance is rarely made
before the seventh year, and they may or
may not persist to old age. Frequently, they
fade with the winter seasons.

* For dimples: see p. 154 (Obesity).

* Lines of flexure develop at right angles to the
direction of muscle action. They may be seen about
the neck, abdomen, groin, between breast and arm,
at the front of the elbow, and at the back of the
knee and heel.

® For wrinkles: see p. 222.

*A. de Quatrefages, French naturalist (1810-92).



Pu‘pillary ridges

Accessory crease lines

Long longitudinal line

Thenar

Thenar line

Because the practice of chiromancy had its
roots in ancient times among superstitious peo-
ple, it has fallen into disrepute with the advance
of science. But the matter of hand interpretation
has not in any sense been abandoned. Contem-
porary investigators—drawing from anatomy,
neurology, endocrinology, and abnormal psy-
chology—are cautiously compiling data from
mental institutions, criminal files, colleges, etc.
The findings thus far give strong support to a
psychophysical theory of hand interpretation.
The general shape of the hand, together with
its unique pattern of papillary ridges (the lines
of a fingerprint), is the consequence of hered-
itary factors and, in the case of the shape, the
function or dysfunction of certain endocrine
glands. Parts of the hand may, of course, be

IMPRINT OF RIGHT HAND'

Distal arc

Upper transverse line

Lower transverse line

Hypothenar line

Bord frappeur
(striking side of hand)

Hypothenar eminence

altered in shape by occupation. The chief
crease lines are mostly of a motoric nature and
therefore standard, but the details of the en-
graving seem to be determined more by the
extent to which subconscious forces act upon
the physical aspects of the hand. The theory
has been formulated by Dr. Charlotte Wolff and
is presented in her book, The Human Hand.*
Dr. Wolff attempts to reveal the correlation of
hand type with body type, physical constitu-
tion, temperament, mental capacities, and voca-
tional aptitudes. For the expert, the accom-
panying print is, presumably, a psychological
portrait to challenge the most honest auto-
biographical sketch.

' Compare with cut, p. 123.
* Published by Alfred A. Knopf, New York, 1942.

(Reduced one half)
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HAIR

Hair is variable in type, texture, color, and
quantity. The hair of the head is that part of
the anatomy most subject to arrangement
as dictated by vogue or whim. Such flexi-
bility lends itself well to the artist’s talents.
Yet one problem can seldom be escaped—
how to define the limits of a hairy region,
usually called the hairline. The margin of
hair is, of course, not a line but a zone of
transition from sparseness to multiplicity.
A hairline suggests the twilight perimeter of
a dark forest. What may appear to be the
demarcation between naked skin and hair
is mostly a shade, caused by scant marginal
growth. Unless the artist distinguishes be-
tween this overcast and actual hair density,
he is likely to describe a badly made wig.
Hairs may begin rather abruptly at the top
of the forehead, but on the temple their
marginal growth is more extensive. Male
neck hair is naturally diffuse and wild—
making the periodic barber’s ‘trim’ inevi-
table. Localized growths of hair are de-
scribed elsewhere (see Eye, Ear, Distinc-
tions of Sex, etc.).

StrucTURE of hair is designated as fine
or coarse, and as lank, wavy, curly, or
woolly. Fineness goes with wavy and curly
hair. The character of a hair is determined
by its follicle (sac containing the hair root).
Thus, a straight hair grows from a straight
follicle, wavy and curly hair from curved
follicles. Woolly hair belongs exclusively

160 * to Negroid peoples.

PaTTERN of hair on the body may evolve
spiral-like from centers known as whorls
(whirlpools), or it may lie in one direction
and form hair streams. Whorl centers are
found on the scalp, pit of the arm, and be-
low the groin. On the forearm and back of
the hand, the hair stream ‘flows’ to the ulnar
side.

CoLor of hair is governed by the content
of pigment particles. Wavy and curly hair
may be found from pale ash to nearly black.
Lank hair varies much less, usually black;
woolliness is nearly always jet black. Red
hair is an anomaly occurring in conjunction
with wavy and frizzy hair. Whiteness re-
sults from loss of pigment, usually recording
the progress of time. The region of its first
appearance is significantly called ‘temporal’!

RecessioN of hair on the scalp is com-
mon among white people, especially adult
males. The hairline of the forehead, which
in infancy passed almost directly from ear
to ear, may draw backward in two bays
just above the temporal lines of the skull.
As the bays continue to recede, so will the
hairs between them—until a broad path has
been cleared over the crown of the head.
This condition of baldness, if extensive, may
disclose surface evidence of the various
cranial sutures.!

'Cf. pp. 11, 17.



At the top of the head, scalp hair tends to
grow forward—although it may be trained
(as here) to make a turn backward. About
the temple, hairs flow naturally downward
and backward. Facial hairs—eyebrow,
lashes, and beard—are directed outward
from midline centers of radiation. The
growth of the beard is not uniformly heavy.
Note here the special density in a vertical
path from the corner of the upper lip to the
outer border of the chin. A small patch of
skin"below the lower lip, at either side of

center, is usually hairless, or nearly so; the
center portion is well tufted. The hair of the
upper lip (moustache) describes an arch
whose highest point is the base of the nose;
skin beside the wing of the nose is hairless.
Also barren is the margin of skin separating
cheek hair (side whiskers) and scalp hair
from the ear. Close inspection may reveal
a feeble continuity from the eyebrow out-
ward into side whiskers and upward into
scalp hair. Eyelashes and eyebrow are
discussed on page 163.

HAIRS OF THE HEAD
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The EYE

162

EYEBALL

The eyeball lies nested in fat within the
orbital cavity of the skull, where it occupies
a position above and lateral to center. It
consists of a nearly perfect sphere sur-
mounted at the front by part of a smaller
sphere, the cornea. The main globe is seen
as the opaque ‘white’ of the eye (sclera),
while the bulging cornea is clear and glassy.
At the center of the cornea ‘floor’ is the
pupil, a circular aperture of variable size,
opening into the depths of the eyeball. Like
the window of an unlighted house, the pupil
appears black. If the eye is exposed to
strong light, the pupil contracts; if the light
is subdued, it may be greatly dilated.!
Encompassing this opening and serving as
the ‘floor’ of the cornea is a ring of color,
the iris. Its minute sphincter and dilator
muscles produce the pupillary changes.
The iris is seen to be crowded with fine
irregular lines, which radiate from the mar-
gin of the pupil.? Eye color, from hazel to
black, is mostly a quantitative matter of
pigment deposit (yellow or reddish-brown ).
Blue eyes result when the absence of such
pigment allows the purplish-black rear sur-
face of the iris to show through. Occasion-
ally a white pigment is present and the eye
color appears gray. Newborn babes usually
have blue eyes, since pigment is apt to be
,scant at birth. Enveloping the front of the

eyeball and lining the eyelids is a mucous
membrane (conjunctiva). Washed by se-
cretions from the tear gland, this gives the
eyeball its moist and glossy appearance.?
Luster of the eye (sparkle) is in proportion
to the moistness of this membrane, richness
of iris pigmentation, and clearness of the
white part. A highlight on the eye is apt to
be fine and pointed over the cornea, and ex-
panded if it lies at the transition from cor-
nea to white part (see cuts, p. 164). Dis-
tinction between ‘large’ and ‘small” eyes is
imperceptible, since variations are reckoned
in fractions of millimeters.* Apparent size is
accounted for by the degree of prominence
given the eyeball or by the length of slit
between the eyelids. The long slit is a trait
common in Semitic peoples. Focus of the
eyes requires that the imaginary axes of the
eyeballs (emerging through the center of
each pupil) shall not be parallel, but shall
converge upon whatever point is the object
of focus.

* The average distance between pupil centers of
right and left eyes is very nearly 2% inches (68mm.)
for the male, closer to 2% (65mm.) for the female.

*The margin of the cornea, after middle age,
may develop small granules of fat. These tend to
produce a bluish-gray ring, which softens the outer
rim of the iris.

*Cf. p. 245-6, Tears.

‘ Eyeball diameter is 17.5 mm. at birth, 24 mm.
(nearly one inch) in the adult.



EYELIDS

The eyelids are two folds of skin shielding
the eyeball, and their form is intimately
associated with it. The upper lid, larger
and more movable, regulates opening and
closing. Lower-lid movement is negligible.
When the eye is closed, its lids unite at the
lid-slit in a downward curve. This line of
union must correspond to the margin of the
lower lid in its open position: a long, slow,
double curve that turns quickly upward to
the outer corner of the eye. The margin of
the raised upper lid ascends swiftly from
the inner corner to gain the summit of the
cornea, from which it arches slowly down-
ward to the outside. This arrangement of
lid curves will show an oblique axis (medial
above )—more oblique medially as the eye
looks medially, yet becoming oblique later-
ally if the eye looks laterally. The corners
of the eye are called inner canthus and
outer canthus; their distinctions are best
seen in the open eye. The inner canthus is
a rounded, watery pit (lacrimal lake) con-
taining a glistening island of pinkish color
(caruncula), and is separated from the
white of the eye by a semilunar fold of
membrane. The outer canthus ends in a
crease where the upper lid overlaps the
lower lid. It is placed on the same level
(or slightly higher) but more to the rear
than the inner canthus, and the crease slow-
ly disappears in the skin of the face. Char-
acteristic of the Mongoloid eye is a fold of
the upper-lid skin, above the inner canthus,
called the epicanthic fold.> Both upper and
lower lids are divisible into soft orbital parts

near the orbital margins (that of the upper
lid exposed only when lowered ), and firm
lid plates bordering on the lid-slit. These
plates are stiffened by condensed fibrous
tissue and help to preserve the curvature of
the lids. Ordinarily, the more a lid’s thick-
ness is exposed, the less will be seen of its
width. Under the lower lid may be seen a
line, the infrapalpebral furrow, arising from
the inner canthus and swinging across the

top of the cheek.

EYELASHES

Fringing the broad, free margins of both
eyelids are three series of short hairs, the
eyelashes. Those of the upper lid are
longer and more numerous, and they curve
upward, whereas the lower lashes curve
downward.® Transversely, the eyelashes ex-
tend on each lid from within one fourth of
an inch of the inner canthus to near the
outer canthus.

EYEBROW

The eyebrow is a band of short hairs
that arches upward above the eye, counter-
ing the droop of the bony orbit. Along the
midline of the brow is a hair crest, which
‘lows” laterally and gathers hairs from
above and below it. The brow is variable in
the type of arch it forms, but it closely
follows the bony ridge (described on page
10).

SCf. p. 152.

¢ Mongoloid eyelashes tend to be straight or even
to converge at their free ends, and are often partly
concealed by the epicanthic fold.
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Right EYE

Iris and pupil (showing through cornea)

Outer canthus
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Caruncula
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Semilunar fold

Lid-slit

Orbital part
of eyelid

Lid plates

EYEBALL

WET!
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The EAR

Behind the joint of the jaw is the wing-
shaped ear. This feature consists of a bowl,
called the concha, and a broad double rim.
It is designed to conduct sound to the partly
concealed ‘ear hole’ (auditory meatus) and
thence to the auditory canal. The various
ridges and hollows of the ear are formed
by a thin plate of crumpled cartilage; the
pendant lobe below is soft and fleshy.

The ouTeR RiM is the helix, so called be-
cause of its spiral line. It takes root from
the concha floor as the leg of the helix,
winds forward, then backward and down-
ward to disappear in the lobe. Prominent
in its upper rear part is a swelling called the
tubercle.

The INNER RiM is known as the antihelix,
and is separated from the helix only by the
depression of the scapha. The root of the
antihelix is in two low ridges, the legs of the
antihelix, arising beneath the forward curve
of the outer rim. But these ‘legs” are not
alike. The upper leg is round and full in
form, while the lower leg is little more than
a sharp edge. A pit is formed between the

Right EAR

Antitragus

Triangular fossa

osition of auditory meatus
ear hole’)

Tragus

Intertragical notch

legs, called the triangular fossa. The anti-
helix then swings downward beside the
helix. Its forward extension below acts as
a ‘curtain rod’ for the soft, hanging lobe.
At the front of this ‘rod’ is the intertragical
notch, rendered conspicuous by two flaps of
the cartilage: tragus and antitragus. The
one guarding the ‘ear hole’ from in front is
called ‘tragus” [G. goat] since it often be-
gets a tuft of hair resembling the goat’s
beard. The antitragus is so named because
of its position ‘opposite the tragus.” These
flaps are best understood if we imagine they
are composed of lumps—a single lump in
the antitragus, one or two in the tragus.
Accordingly, the outline of the tragus varies
from pointedness to squareness. Separating
the tragus from the leg of the helix is the
anterior notch.

The HINDER SURFACE of the ear, owing to
a fairly uniform thickness of parts, shows
the various elevations and depressions re-
versed: viz. the eminence of the concha, the
fossa of the antihelix, and the eminence of
the scapha.

CARTILAGE

Legs of antihelix
Leg of helix

Anterior notch
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The NOSE

Prominently situated on the face as its cen-
tral feature, the nose provides a strong
accent of height to oppose the horizontal
direction of eyes and mouth. The stability
of the nose makes for simplicity of its struc-
tural aspects. From the root above, at the
promontory between the eyebrows, the nose
mounts outward and downward to end in
the apex, or tip. The lateral surfaces slope
away from the center crest much as if they
were a continuous piece of adhesive tape
bridging the nose from cheek to cheek. The
wing of the nose (ala) is a fleshy expansion
at either side of the apex, limited above
by a groove called the alar furrow. Under-
surfaces of the wings are seen to slant
downward and meet at the midline. It is
in each of these planes that the opening of
the nostril is displayed. The partition of
the cavity, separating right and left nostrils,
is the septum. And originating from the
nostril lining are a few coarse hairs.

BONES!

The short nasal bones, together with ad-
jacent parts of the maxillee, project out-
ward between the orbits as the only hard
constituents of the nose. They are com-
monly referred to as the ‘bridge.” One of
the most conspicuous of facial traits is the

168 - mode of descent from this bridge, a trait

that has inspired such epithets as ‘hook,
‘hawk,” ‘snub,” ‘pug,’ ‘aquiline,” and ‘turned
up’ (retroussé).

CARTILAGES

The conformation of the nose, below the
bridge, is closely allied to the arrangement
of its various cartilages. These semi-rigid
plates of gristle are distributed so as to sur-
round the nasal vestibule in front and pre-
vent its closing. The cartilage of the sep-
tum forms the partition of the nasal cavity.
Two lateral cartilages, triangular in shape,
emerge from beneath the nasal bones to act
as side walls, constricting the nose at its
middle part. Two alar cartilages are bent
like horseshoes, and lie at either side of the
tip of the nose, partly encircling the nostrils.
They are responsible for the enlargement
called the ‘bulb, and their line of union
may frequently be seen at the center of the
bulb (sometimes depressed). The encircle-
ment of a nostril is completed behind by
fatty tissue, imparting a distinction to front
and rear nostril rims. The cartilaginous
margins in front turn sharply under to the
nostril plane. Behind, the fatty margins are
more rounded. The beginner should look
after the structures encircling the nostril.
The nostril outline will take care of itself.

' Cf. pp. 16, 18.
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The LIPS

The most mobile part of the face lies be-
tween nose and chin. Here the upper and
lower lips bound the aperture leading into
the cavity of the mouth. When at rest, this
aperture appears as a curved slit, situated
at the center of the upper front teeth.!
It may, however, contract or expand into a
variety of curvilinear shapes when the
mouth is in action.? The lips arch backward
from the center line and terminate at the
cheek in pits, called the corners of the
mouth. It should be observed that the lips
actually bend around the cylinder of the
head, much as if they were drawn back by
strings and tied behind. But their arch is
not so acute as that of the teeth. When the
lips are parted, the rear teeth may become
obscured in deep shadows at the corners
of the mouth. Each lip exhibits a red
margin whose edges are but softly indicated.
High color is due to the thinness of the
membrane and the rich blood supply.

The uppER LiP hangs like a curtain from
the base of the nose; it is separated from
each cheek by an oblique groove in the
skin, called the nasolabial furrow. At the

Philtrum

Red margins
Corner of the mouth

Lip-rim

Mentolabial furrow

center is the philtrum, a vertical depression
accentuated by slight ridges at either side.
The red margin of the upper lip consists of
a swollen tubercle and two curled wings.
The tubercle, shaped like a shield, over-
hangs a corresponding groove in the lower
lip; its fullness is made more evident by the
receding arches of the wings at either side.?

The LowER LIP is separated from the chin
by a depression called the mentolabial fur-
row. And the chin itself may show a vertical
furrow where its tissue adheres to bone.*
The red margin of the lower lip consists of a
center groove (receiving the tubercle of the
upper lip) and lateral lobes (complement-
ing the upward arch of the upper-lip
wings). Eversion of the lips, especially of
the lower lip, is a typical Negroid trait. In
developing the lip forms, it may prove
helpful to work outward from the midline:
first the tubercle of the upper lip, then
away to the corners of the mouth.

' Ct. p. 18.

* For mouth in action, see pp. 252-5.

? Compare with the ‘scrolled pediment” of archi-
tectural and furniture design.

* Dimple of the chin.

Nasolabial furrow

Wing of upper lip

Tubercle of upper lip

Lobe of lower lip
Groove of lower lip
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The TEETH and TONGUE

172

Medial incisor
Lateral incisor

Canine

Median furrow of tongue

Premolars

Canine

Gum

TEETH!

Rooted in the dental arch of each jawbone
of the adult are 16 teeth. Their crowns are
the only visible parts, emerging from the
gum—a reddish, fleshy membrane that sur-
rounds the necks of the teeth. Most upper
teeth are larger than lower teeth. They
overbite the lower set and are nearly always
the more exposed of the two.? Front teeth
expand laterally, more above than below.
This establishes a bite arrangement such
that upper teeth, to the rear, are set a
little behind their lower companions. The
cutters, in front, terminate in chisel-edges.
On one side of a jaw they consist of 2 flat
incisors and 1 pointed canine (eyetooth).
The upper medial incisor is far larger than
the lateral, and the lower medial incisor is
smallest of all. An upper canine has an an-
gular edge—shorter in front than behind.
A lower canine is blunt and longer than its
counterpart above. The grinders, at the
rear, consist of 2 premolars and 3 molars.
Premolars are small, slightly pointed in the
upper jaw, and more blunt in the lower jaw.
The larger molars have an appearance of
being double premolars, and they decrease
to the rear in size. Molars of the lower jaw

Medial incisor

Lateral incisor

are larger than their companions above.
Deciduous or MILK TEETH are the diminutive
forerunners of the larger, permanent teeth.
Incisors and canines correspond to those of
the permanent set; the remaining teeth are
milk molars, two on each side of each jaw.
The approximate date of eruption for each
tooth in the infant and the adult is shown
on the opposite page. One has only to re-
member that, at about six years of age, the
permanent first molar erupts behind the
milk molars.?

TONGUE

The shape of the tongue corresponds
closely to that of the lower dental arch,
by which it is bounded. Running from tip
to root in the center of the upper surface is
the median furrow. Generally in seclusion,
the tongue may at times assist the agents
of facial expression by its mobility. Among
the attitudes in which it may be involved
are prankishness, aversion, and appre-
hension.

! Illustrations, pp. 14-18.

*Black races show a tendency to large teeth,
white races to small teeth, yellow races to an inter-

mediate size.
* See note (N.B.), p. 214.
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The NAILS

The horny substance of fingernails and toe-
nails is semitransparent, colorless, and
glossy. Visible through the nail is the pink
flesh beneath, except for an opaque, crescen-
tic area, called the moon, at the nail root.
This moon is largest in the first digit and
smallest in the fifth. If the nail is allowed to
grow beyond its pinkish bed, a neutral
color will be seen. Curvature of the nail
gives it a saddle form and causes its lateral
margins to sink into recesses of the skin,
known as nail grooves. Each groove is
flanked by a fleshy elevation, the nail wall,
converging toward the root of the digit.

FINGERS
The nails of the fingers are usually well
rounded at their free margins. Largest of

Right INDEX FINGER

Moon

Nail wall

Nail groove

SADDLE-SHAPED

all is the thumbnail. It is not so much longer
than those of other fingers, but broader.
The nails of index, middle, and ring fingers
are approximately the same in size and
shape, having about two thirds the area of
the thumbnail. The area of the little finger-
nail is about one half that of the thumbnail.

TOES

As a general rule, the nails of the toes are
square at their free margins. A comparison
with fingernails shows that toenails cover
a relatively smaller area of the digit and
vary more in size among themselves. The
nail of the big toe is by far the largest, sur-
passing even the area of the thumbnail.
The others are smaller than their corre-
sponding fingernails.
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The navel (umbilicus) lies in the tendinous
midline (linea alba) of the abdomen, usual-
ly at the intersection of the lowest transverse
line (interrupting tendon) of the rectus
abdominis muscle.! This level corresponds
to a position opposite the body of the 4th
lumbar vertebra, or very little above the
highest point of the iliac crest; it is nearer
to the symphysis pubis than to the nipples.
Although the navel is variable in appear-
ance, its usual form is that of a crater-like
pit holding the knot of excision. A sharp
rim is generally produced at the upper bor-
der of the pit; below, the rim is rounded

female

and not so well defined. In the female a
large deposit of fat, especially below the
navel, causes the pit to be deep and ob-
scure in detail. The navel of a lean, muscu-
lar male is distinct and firmly rimmed.
The effect may suggest an eye with upper
lid overhanging lower lid. The skin of the
navel itself is hairless, but the lower midline
of the abdomen (male) may show a stream
of hair. It emerges from the pubic growth
below and usually disappears above at the
lower rim of the navel.

* See note (N.B.), p. 102.

The NAVEL
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The BREASTS

The breasts overlie the muscles of the chest
at either side of the midline. They reach
their full development only in female adults,
becoming large, glandular protrusions.
Prominent on the breast is the nipple, sur-
rounded by its areola [L. halo]. Both
nipple and areola are wrinkled and of light
red or brownish tint; and the latter is
spotted with small buds (areolar glands).

The rEMALE breast is hemispherical, oc-
cupying an area between the 3rd and 6th
ribs. The base of the breast is loosely con-
nected by fascia to the chest muscles; com-
posing the bulk of the form are glandular
and fibrous tissues covered by a thick layer
of fat! A fatty appendix to the breast,
called the axillary tail, extends backward
along the free border of the pectoral muscle
to the pit of the arm. Its effect may be to
transform the breast fat into the shape of a
comma. The nipple surmounts the main
conical mass, lying somewhat lower than
center at the level of the 5th rib. In gen-
eral, the relative position of the female
nipples on the torso corresponds to that of
male nipples. With pregnancy comes en-
largement of the nipple, then of the entire

Right NIPPLE (Male)

breast. The rosy tint of nipple and areola
gives way to deeper color, and the areola
becomes more elevated. It is then not
uncommon for a second areola, less dis-
tinct, to surround the first. The axis of
the breast is such that it originates in the
midline of the back, and points outward and
slightly upward through the nipple. By
virtue of its soft consistence, the female
breast is subject to variety of form: hemi-
spherical on an upright thorax, pendulous
when the trunk is bent forward, or flattened
in the reclining position. Folding-under of
the breast upon the thorax is a trait devel-
oped in the matronly. Breast form is fur-
ther subject to individual variation. It may
be hemispherical, as described, or it may be
distinctly conical. Again, either of these
forms may be so modified as to constitute
a subtype, the ‘horizontal” Here the form
is extended transversely and suggests a
compression from above. It is perhaps as-
sociated with the proportionately greater
development of an axillary tail.

The MALE breast is vestigial. A small
nipple and its flat areola lie at the 4th inter-
costal space (below 4th rib). Beneath is a
thin disc of fat, little larger than the areola
itself. Surrounding the areola is a growth
of hair, usually sparse. The nipples of right
and left sides are separated by nearly one
head-length. However, in a subject whose
chest and shoulder development is exten-
sive, the nipples will appear to be closer
than usual. And conversely, when the torso
is slight, the distance between nipples will
appear to be greater.”

! See Mammary Fat, p. 151.
* For alignments, see p. 194.
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Nipple
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Pectoralis muscle
vanishes into breast

Location of axillary tail (fat)
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SURFACE LANDMARKS

Basic anatomy has been covered in the fore-
going pages. At the beginning of this book,
it was suggested that the human body is a
sort of geographical terrain, upon which the
anatomist, like a surveyor, must be prepared
to take his bearings. For the figure artist,
this means, in part, the ability to recognize
significant features at the surface. They are
the landmarks that, wisely used, guide the
progress of his creative effort toward sound
and harmonious construction. Such features
therefore deserve special consideration. The
following series of figure photographs is
entered here with the hope that it may
serve to test the reader’s knowledge of
surface modeling as revealed by light and
shade. In studying these figures, the student
is urged to hold relentlessly to his investiga-
tion until he has accounted for every ripple,
knob, crest, dimple, and groove. The classi-
fied list below may be used as an abbrevi-
ated index. Tabular information on muscles
appeared as follows: pp. 92-5, 102-3, 110-13,
128-31. Fat deposits were listed on pp. 150-
52, veins p. 157. For reference to material
below, page numbers are shown in paren-
theses.

TrIANGLES: neck (94); auscultation (105);
sacral (22); lumbar (105); hollow behind
ankle (152).

180 : Eminences: thenar, hypothenar (112); flank

pad (102); suprapatellar bulge (128); frontal
(see below under Bones).

DEPRESSIONS: suprasternal space [pit of neck],
supraclavicular and infraclavicular fosse (36);
axilla (118); cubital fossa (114); ‘snuff box’
[tabatiere] (124).

Furrows: deltoid (114); iliac (106); groin
(60); linea alba (102); facial (222).

Banps oF Fascia: bicipital (110); wrist (113);
ilio-tibial, gluteal, popliteal, Richer (128);
ankle (130).

LicaMmENTs: nuchal (22); supraspinous (105);
inguinal (60); patellar (70); annular (see
bands of fascia of wrist and ankle).
CARTILAGES: ear (166); nose (168); thyroid,
cricoid (99); thoracic arch (26).

BonEs: frontal eminence, brow ridge, glabella,
occipital protuberance (10); mental protuber-
ance and tubercles (13); nasal, zygomatic,
nasal spine of maxille (12); angle of man-
dibula (13); hyoid (99); spinous process of
Cervical v [prominens] (22); acromion,
spine, vertebral margin, lower angle of scapula
(34); clavicle (36); epicondyles of humerus
(40); olecranon, crest, and head of ulna (42);
styloid process of radius (43); medial and
lateral spurs of wrist, heads of metacarpals
(48); jugular notch and xiphoid process of
sternum (26); crest and spines of ilium (56);
symphysis pubis (60); sacrum (22); great
trochanter and condyles of femur (68); patella
(70); tuberosity, anterior crest, medial surface,
and malleolus of tibia (72); head and malleolus
of fibula (78); calcaneus, tuberosity of navic-
ular, tarsal arch (78); tuberosity of 5th meta-
tarsal, metatarsal arch (79).
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