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CHAPTER ONE

INTRODUCTION 1

SCOPE OF ANATOMY

ANATOMY, which is a word of Greek origin,
and which like its Latin equivalent dissection
means ° cutting up’, originally implied the
study of the disposition of the different parts of
the body. The information thus obtained con-
stituted gross or macroscopic anatomy, some-
times known as topographical anatomy, if the
emphasis was more especially on topography.
Modern anatomy is much wider in scope, for it
deals both with the make — up of the body and
with the factors on which its development and
maintenance depend. It therefore comprises not
only gross topographical features such as the
arrangement of muscles, nerves and veins, but
also microscopic anatomy or histology, which
includes cytology, the name given to the spe-
cialized branch of study which deals with the
organization of the individual cell. The subject
also includes developmental anatomy or embry-
ology. A further division is comparative anato-
my, which is concerned with the way all living
things are made. It is through comparative
study that the underlying pattern of all organic
structure is revealed, and in this field anatomy
becomes the science of morphology.

If the primary technique of anatomy is dissec-
tion, in its modern form the subject depends on
any technique that can be used to enlarge the
boundaries of anatomical knowledge. The in-
struments of anatomy thus range from the scal-
pel, which is used in straightforward dissec-
tion, to the Geiger counter which measures the
rate of turnover of calcium ions in bone, or the
electron microscdpe which is used to reveal the
minute structure of the fibrils that make up a
tendon. Intricate experiments on living tissues
on one hand, and straightforward observation
of the dead body on the other, combine, in the
hands of the anatomist, to keep all aspects of

CHAPTER ONE
INTRODUCTION

the study of structural organization alive and
growing.

A medical student who commences the study of
anatomy for the first time inherits knowledge
which is thus based on a rich array of tech-
niques. He is also entering a field whose mar-
gins overlap with those of physiology, bio-
chemistry and other related subjects. Structure
and function therefore must invariably be stud-
ied in conjunction with each other; what is the
preoccupation of anatomy today may tomorrow
become a central problem of physiology, and
vice versa. But however up — to — date and
modern the techniques which the anatomist u-
ses in his attempts to advance his subject, its
fundamental and enduring basis remains the
knowledge of structural organization. Without
this, there could be no science of morphology
and no foundation for the medical student on
which to base his studies of the normal and ab-
normal working of the body.

The interest of the medical student in anatomy
is, therefore, in the first instance necessarily,
and essentially, observational and descriptive.
Since the arrangement of the structure of the
body is very complex, his first task is that of
learning the conventions by which the spatial
relations of different structures are described.
These, fortunately, are fairly simple.

BODY ORGANIZATION

The cell is the basic structural and functional
component of life. Human is multicellular or-
ganism composed of between 60 and 100 tril-
lion cells. It is at the cellular level that such vi-
tal functions of life as metabolism, growth, ir-
ritability and adaptability, repair, and repro-
duction are carried out.

Tissues are layers or aggregations of similar
cells that perform specific functions. The tis-
sues of the body are classified into four princi-
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pal kinds on the basis of structures and func-
tion; (Depithelial tissues cover body and organ
surfaces, line body and lumen cavities, and
form glands; (2 connective tissues bind, sup-
port, and protect body parts; G muscle tissues
contract to produce movement; @ nervous tis-
sues initiate and transmit nerve impulses from
one body part to another.

An organ is an aggregate of two or more tis-
sues, integrated to perform a particular func-
tion. Organs occur throughout the body and
vary greatly in size and function.

The systems of the body constitute the next lev-
el of structural organization. A body system
consists of various organs that have similar or
related functions. Examples of systems are the
circulatory system, nervous system, digestive
system, and endocrine system. Certain organs
may serve several systems. For example, the
pancreas functions with both the endocrine and
digestive systems and the pharynx serves both
the respiratory and digestive systems.

ANATOMICAL POSITION AND
DESCRIPTIVE TERMINOLOGY

ANATOMICAL POSITION

All terms of direction that describe the relation-
ship of one body part to another are made in
reference to the anatomical position. In the an-
atomical position, the body is erect, the eyes
are directed forward, the feet are parallel to
one another and flat on the floor, the arms are
at the sides of the body with the palms of the
hands turned forward and the fingers are point-
ed straight down. The anatomical position is
the ‘standardized’ position of the body from
which any part may be related to any other part
through the use of defined descriptive terms. It
is used throughout clinical medicine and the
student can best learn this position by assuming
it himself.

DIRECTIONAL TERMS

Directional terms are used to locate the position

of structures, surfaces, and regions of the body
(Fig. 1-1). These terms are always relative to
the specimen positioned in the anatomical posi-
tion.

Superior and Inferior

Superior or cephalic refers to the position of a
part that is nearer the head of a supposedly up-
right body, while inferior or caudal means nea-
rer the feet.

Anterior and Posterior

Anterior means nearer the front of the body and
posterior means nearer the back. Ventral and
dorsal may be used instead of anterior and pos-
terior in the trunk. In the hand, dorsal com-
monly replaces posterior, and palmar replaces
anterior. In the foot, the corresponding sur-
faces are superior and inferior in the anatomical
position, but these terms are usually replaced
by dorsal and plantar.

Medial and Lateral

Median means in the middle. Thus the median
plane is an imaginary plane that divides the body
into two apparently equal halves, right and left.
Medial means nearer the median plane, and later-
al means further away from that plane. The pres-
ence of two bones, one lateral and the other
medial, in the forearm and leg allows the use
of the adjectival forms of the names of these
bones as synonyms of medial and lateral, i.
e. , ulnar side and radial side in the forearm,
and tibial and fibular sides in the leg.

Internal and External

The words inner and outer, or their equivalents
internal and external, are used only in the
sense of nearer the interior and further away
from the interior in any direction; they are not
synonymous with medial and lateral , unless ap-
plied strictly at right angles to the median
plane, and should not be used in place of these
terms.
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Superior or
proximal

Inferior
or distal

Lateral or fibular

Medial or tibial

Anterior or
ventral

Lateral or
radial

Nlledial or

Fig. 1-1 The erecting human body to show common diréctional terms

Superficial and Deep

Superficial, meaning nearer the skin, and
deep, meaning further from it, are the terms
most usually used when direction is of no im-
portance.

Proximal and Distal

Proximal (nearer to) and distal (further from)
indicate the relative distances of structures from
the root of that structure, e. g. , the root of the
limb.

PLANES OF REFERENCE

In order to visualize and study the structural ar-
rangements of various organs, the body may be
sectioned and diagrammed according to planes
of reference (Fig. 12). Three fundamental

planes, midsagittal, coronal and transverse,
are frequently used to depict structural arrange-
ment.

Sagittal Plane

As applied to the body, a midsagittal plane
passes lengthwise through the midplane, divid-
ing it into right and left halves. Sagittal planes
also extend vertically and divide the body into
unequal right and left portions.

Coronal Plane

Coronal, also called frontal,- planes are any
vertical plane at right angles to the median
plane and divide the body into front and back
portions.
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cross — sectional, planes, divide the body into
superior (upper ) and inferior ( lower) por-
Transverse planes, also called horizontal, or tions.

Transverse Plane

Coronal plane

Median sagittal plane

Transverse plane

Fig. 1-2 Planes of reference through the body
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The locomotor system consists of bones, bony
joints and skeletal muscles. They perform

SECTION 1
OSTEOLOGY

GENERAL

Osteology is the science concerned with the
study of bones. Each bone is an organ that

Skull

CHAPTER TWO
LOCOMOTOR SYSTEM

mainly the functions of body movement, sup-
port and protection.

plays a part in the total functioning of the skel-
etal system. The skeletal system of an adult
human is composed of approximately 206 bon-
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Tarsus
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Phalanges of toes

Fig. 2-1 The human skeleton
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Long bone

Flat bone
5 ~—Epiphysis

Epiphysis

ro Articular surface

:."\g —T D ) L
% / g
Short bone '

+—Diaphysis Irregular bone

Pneumatic bone

Fig. 2-2 Shapes of bones

es. Actually, the number of bones differs from
person to person depending on age and genetic
variations. At birth, the skeleton consists of ap-
proximately 270 bones. As further bone devel-
opment occurs during infancy, the number in-
creases. During adolescence, however, the
number of bones decreases, as there is a gradu-
al fusion of separate bones. Some adults have
extra bones within the sutures of the skull called
sutural bones. Additional bones may develop in
tendons in response to stress as the tendons re-
peatedly move across a joint. Bones formed this
way are called sesamoid bones. Sesamoid
bones, like the sutural bones, vary in number.
The patellae are two sesamoid bones all people
have.

For the convenience of study, the bones are di-
vided into the skull, bones of trunk, bones of
upper limb and bones of lower limb according
to their location (Fig. 2-1).

SHAPES OF BONES

The bones of the skeleton are classified into
four principal types on the basis of shape rather
than size. The four classes are long bones,
short bones, flat bones, and irregular bones
(Fig. 2-2).

Long Bones

Long bones have a body and two ends. Most of

the bones of the upper and lower limbs are of
this type, On the bone shaft, or diaphysis, of a
long bone, there is a central cavity called the
medullary cavity. Along the diaphysis are nutri-
ent foramina, small openings into the bone that
allow for passage of nutrient vessles into the
bone for nouishment of the living tissue. On
cach end of the diaphysis is an epiphysis. Be-
tween the diaphysis and epiphysis is a plate of

‘cartilage called epiphyseal cartilage. As bone

growth is completed, an epiphyseal line re-
places the plate and ossification occurs between
the epiphysis and the diaphysis.

Short Bones

Short bones are somewhat cube — shaped and
are found in confined spaces where they transfer
forces (e. g., the wrist and ankle).

Flat Bones

Flat bones have a broad and dense surface for
muscle attachment or protection of underlying
organs. They are seen in skull and the thorax.

Irregular Bones

Irregular bones are irregular in shape and can
not be placed in above three groups, such as
the vertebrae and certain bones of the skull.
Some irregular bones that contain the air — filled
spaces can be called the pneumatic bones.



