Anatomy and physiology

The skeletal system
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Learning outcomes

To understand the locations of the bones and key functions of the
skeleton.

Topics

Functions of the bone of the head

Location of the bones of the head and upper torso
Location of the bones of the arms and hands
Locations of the bones of the leg and foot

Types of joints and range of movement
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Functions of the skeleton

Protection:

 Skull protects the brain

« Spine protects the spinal cord

* Rib cage protects the heart and lungs
Provide support through solid, sturdy structures and ridges for muscles
to attach to.
Shape the structure of our bones, and how our muscles attach and
gives our body and face its characteristics.
Facilitates movement as bones provide levers and pulleys.

Formation of red bloods cells and many of our white blood cells are
made in specialised tissue within our bones. This tissue is called bone
marrow.

Storage of certain minerals, eg calcium, phosphorous, magnesium,
and vitamins, eg vitamin K, in bone tissue.
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Bone tissue
There are 206 bones in the human body.

Bone tissue is made from specialised cells called osteocytes. It is ridged
and non-elastic tissue and the hardest tissue in the body.

Bones are often named in relation to their shape or type. There are 5
different shapes:

1. Long bones eg humerus which act as levers.

2. Short bones eg wrist and ankle. These often form bridges and
withstand pressure-type forces.

3. Irregular bones eg vertebrae.

4. Flat bones eg the cranium, scapula, often these create protective
shells.

5. Sesamoid bones, which sit inside tendons or synovial joints eg
pisiform.
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Bones of the head
The skull consists of;

- Cranium bones: frontal, occipital, parietal, sphenoid, temporal,
ethmoid.

« Facial bones: maxillae, (singular maxilla) zygomatic, nasal,
mandible, palatine, inferior conchae, vomer, lacrimal.

The skull plays an important role in protecting the delicate neural tissue
of the brain.
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Bones of the head
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The bones of the upper spine
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« 7 cervical vertebrae
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Bones of the upper torso
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Bones of the arm and hand
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BOI’]GS Of the fOOt Bones of Foot

(right foot, lateral view)
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Types of joints

* A joint is where two bones meet.

* Not all joints have movement.

* Muscles attach around the joint to facilitate movement.

» Tendons stretch across a joint to stabilise the joint when it moves.

There are three main categories of joint:

 Fibrous - usually fixed with very little or no
movement.

 Cartilaginous - slightly moveable.

» Synovial - freely moveable joints.
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Fibrous joints

The bones of fibrous joints are connected by a tough fibrous tissue high
In collagen.

They are often referred to as fixed or immovable joints as they do not
move.

Examples include:

« Sutures - between the irregular-shaped bones of the cranium — no
movement.

« Sheets of fibrous tissue eg along the shafts of the radius and ulna.
There is a limited amount of movement and the tissue helps to
stabilise the bones.
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Cartilaginous joints

The bones are connected by a tough pad of fibrocartilage. There is only
a small amount of movement.

Examples are:
* between the vertebra where there is a small intervertebral disc

* pubis symphysis, where the two pubic bones of the pelvis join.
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Synovial joints

Freely moveable joints, usually with a range of movement.

Characteristics of a synovial joint:

Contact surfaces of the bone are covered in hyaline cartilage.

Hyaline cartilage, provides a smooth surface which reduces friction
and absorbs some mechanical forces.

Joint is surrounded by a fibrous capsule which holds the joint
together.

The lining of the capsule secretes synovial fluid.

Synovial fluid is thick and sticky. As well as a lubricant it maintains
stability by keeping the ends of the bones separate. It also nourishes
the joint cavity, removes microbes and debris.
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