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The vertebral column or spine
The spine is the main foundation or starting point in the framework of the body. The head 
sits on top of this column and the ribs surround it, protecting the organs inside. The 
shoulder girdles are suspended from this framework and lead into the arms. At the bottom 
of the spine is the pelvis which leads down to the lower limbs.  

The vertebral column is made up of individual bones called vertebrae. The names of the 
vertebrae indicate their location along the length of the vertebral column. There are 33 
vertebrae in total.

The vertebral column or spine

Cervical 
vertebrae 
(7 bones)

Situated in the neck, the first 
vertebra is called the atlas bone, 
which supports the skull and 
forms a pivot joint with the second 
vertebrae which is called the axis. 
This pivot joint allows us to turn 
our heads from side to side

Thoracic 
vertebrae 
(12 bones)

The 12 thoracic vertebrae form 
joints with the ribs to produce 
rib cage, which protects the 
heart and lungs as well as the 
abdominal organs from injury

They are intermediate in size 
between those in the cervical and 
lumbar regions and they get larger 
as they progress down the spine

Lumbar 
vertebrae
(5 bones)

These vertebrae are largest of 
all and are found in the most 
moveable section of the spine. 
This area is most often the culprit 
in low back pain due to the 
amount of movement that takes 
place here

Sacral 
vertebrae 

Coccygeal 
(pronounced 
coxygeal)

The sacral vertebrae are fused to 
form the sacrum which joins the 
two halves of the pelvis together. 
The coccyx is represented by 
3 - 5 vertebrae which again 
are fused and attached to the 
bottom of the sacrum
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Anatomy of the normal spine

A ‘normal’ spine has four natural curves, which are named after the vertebrae that  
form them:

Cervical curve is forward (convex)••
Thoracic curve backward (concave)••
Lumbar curve forward (convex)••
Sacral curve backward (concave)••

 
These curves centre the skull over the rest of the body, which enables a person to walk 
more easily and maintain an upright posture. They also reduce the amount of impact 
through the skeleton by dispersing shock and protect the brain from shock waves that 
occur from movement.   

Structure of the spine
Each vertebra has a hole in the body of the bone to allow the spinal cord to pass down 
the spine. One of the central roles of the bones of the vertebral column is to protect the 
spinal cord.

In between each vertebra body lies an intervertebral disc (we have superimposed a disc 
in the bottom right hand picture). In the middle of each intervertebral disc is a soft jelly-like 
nucleus. As well as preventing the vertebrae from rubbing against each other, the disc also 
acts as a shock absorber to the impact of daily activities.

Single  
vertebral body

Spinal  
cord

Vertebral  
column

Inter-vertebral  
column
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Joints

A joint or articulation occurs where a bone meets a bone. A joint is surrounded by a joint 
capsule which contains a lubrication fluid. This is discussed in more detail later. The joint 
is given stability by a number of factors which include the joint capsule, the surrounding 
ligaments whose job it is to bind bone with bone, and the nearby muscles and tendons. 
A sound understanding of joint structure and the factors that influence joint mobility is 
essential for the practice of safe and effective exercise.

Joints come in three basic types: 

1.	 Immovable (fibrous) joints - Where bones are joined together by fibrous connective 
tissue. An example of this type of joint would be the bones of the skull which are given 
added connective strength by the dove-tailed edges

2.	 Slightly movable (cartilaginous) joints - Where the bones are tightly connected by 
cartilage or fibrous cartilage. A good example of this type of joint are the connections 
between the vertebrae and also the pubic symphasis which joins the two halves of the 
pelvic bones

3.	 Freely movable (synovial) joints - Where the ends of the bones are covered with 
cartilage and are connected by a fibrous capsule. Inside the capsule is a synovial 
membrane. This is the most common type of joint you will encounter and examples 
include the hip and shoulder joints

Synovial joints

Ligament

Articular 
cartilage

Synovial 
membrane

Periosteum

Synovial 
cavity (fluid)

As synovial joints are the joint type you will 
come across most. We will look at this type 
in more detail. 

A synovial joint is surrounded by a sleeve-
like capsule that encloses the joint cavity 
and is attached to the outside of the bone 
(periosteum). The inner layer of the joint 
capsule is formed by a synovial membrane, 
which secretes synovial fluid. This fluid 
helps to lubricate the joint and provides 
nourishment for the articular cartilage on the 
ends of the bones. 

Cartilage is a tough, smooth tissue that 
helps reduce friction between the bones and 
provides shock absorption to the joint.
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Types of synovial joint 
There are six types of freely movable (synovial) joints:

1.	 Gliding joint - Where movement is over more  
or less flat surfaces, for example, the carpals  
and tarsals and the acromio-clavicular joint in  
the shoulder 

2.	 Hinge joint - Where movement is possible in one 
plane only. For example, the elbow or knee

3.	 Pivot joint - Where movement is purely rotational. 
For example, the atlas vertebra in the neck that 
sits on the axis vertebra, which allows you to turn 
your head 

4.	 Condyloid joint - Where movement occurs in two 
planes, for example, in the wrist between the ulna, 
radius and carpals

5.	 Saddle joint - Which is similar to a condyloid joint 
but the surfaces are concave and convex, for 
example, at the base of the thumb

6.	 Ball and socket joint - Where movement occurs in 
three dimensions, for example in the shoulder and 
hip joints

 








