Diploma in Anatomy and Physiology Module 4.1

Module 4

Skeletal System

Learning Outcome
On completion of this module you will:

e Understand the structures & functions of the skeletal system
e Understand pathology effecting the skeletal system
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The human skeleton is made up of 206 bones (around 300 at birth). Bone
development begins in the womb and doesn't complete until the age of about
25. Babies are born with around 300 bones but overtime some bones fuse
leaving the 206, one example of this is the skull.

Functions of the Skeleton

Protection — The some of the bones such as the ribs and skull form a protection
for vital organs.

Development of Blood Cells — Various components of blood are produced in
the red bone marrow of the bone such as red blood cells, white blood cells and

platelets.

Support & shape — the skeleton provides the bodies shape and supports the
weight of the rest of the body.

Attachment of muscles and tendons — they provide an attachment for skeletal
muscles and tendons.

Mineral Store — Bones provide a storage facility for phosphorus and calcium
which is released into the bloodstream as and when required.

Movement — The skeleton allows movement, muscular contraction causes the
bones to bend allowing movement to take place.
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Bone Structure:_. Bone are made up of the strongest form of connective
tissue. It is made up of 30% living tissue such as collagen and 70% water and
minerals.

There are a number of different type of bones found in the body.

Bone Tissue: Bones are made up of two different types of tissue: Compact
and Cancellous

Compact Bone Tissue:

The function is to provide support and strength, it forms the outer layer of all
bones and the outer shaft of the long bones. It is hard and dense in structure.

Compact bone looks like a honeycomb and is made up of many different circles
called the Haversian Systems. These form channels that contain blood vessels,
capillaries, lymph and nerves.

Cancellous Bone Tissue:
It is also known as spongy bone as it is spongy in appearance, this also provides

strength, but also ensures that bones remain light. Cancellous bone is found at
the ends of long bones and in short, flat and irregularly shaped bones.

Artery Carries nutrients and oxygen to the bone.

Compact Bone Gives strength to the bone.

Tissue

Spongy Contains red bone marrow, white blood cells are made.
Periosteum This is where ligaments and tendons attach, it is a layer that

surrounds the bone.

Articular Cartilage  This acts as a shock absorber, it is attached to the end of the

bones and and prevents bones from rubbing together.

Medullary Cavity This contains yellow bone marrow and it is where white blood

cells are made.

Epiphysis This is the end of the long bone.
Diaphysis This is the shaft of the long bone, it contains yellow bone
marrow.
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Ligaments

Are made of strong fibrous connective tissue. The attach bone to bone
preventing dislocation between joints. When excessive strain is applied to joints
the ligaments can become torn or sprained. Due to the ligaments poor blood
supply it can take quite a long time for injuries to heal.

Tendons

Are made up of strong, white, inelastic bands that attach muscle to bones. The
are made of a fascia that extends from muscles. Tendons can also become
strained and torn if they become over stretched.

Types of Bone

Bone Type Description

Sesamoid Bones Small, rounded bones found in
tendons, such as the patella which

| prevents wear and tear.
|

Flat Bones | Examples are the ribs and skull which
protect vital organs, and are flat in
shape.
Long Bones They are long bones found in the arms

and legs, the longest being the femur
(thigh bone) they have long shafts and

wider ends.
Irregular Bones Are found where extra strength is
required such as the vertebrae of the
spine.
Short Bones Generally cube shaped bones, they

make up the bones of the wrists ans
ankles, their function is to give
strength rather than mobility.
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Bone Formation

The formation of bone is called Ossification. This is a continual process
throughout life, as with all cells of the body. However this process become
more active during a growth or healing phase.

When an embryo develops in a womb, rod like forms of cartilage become
covered by a membrane which eventually become bone. Once the foetus is born
then the mineral calcium is added to the cartilage, this is known as
Calcification.

Osteoblasts which are bone making cells then produce collagen and calcium
phosphate which together forms bone. Bone is produced in the middle of the
cartilage forming the shaft of the bone.

Then ossification takes place at the ends of the bone. The periosteum is formed
from the membrane where mineral salts and bone are laid down. The bone then
thickens and becomes longer.

Osteoclasts then break down certain areas within the bone forming cavities the

fills with red bone marrow and a layer of cartilage will then form at the ends of
the bones.
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