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ANATOMY OF THE SPINE

W Adriaan Liebenberg

The spine consists of bones that encircle and protect the spinal cord.
These bones are responsible for alowing the spine to move whilst protecting
the spinal cord. To allow for movement and stability, the bones interlock with
each other with ajoint on either side, one on the left and one on theright. The
bones are also separated from each other intervertebral discs.

The discs are made of atype of cartilage. The disc is made up of a
soft, gel-like centre, called the nucleus pulposus and this gel is kept in posi-
tion by atough outer fibrous layer called the annulus fibrosus. The bones of
the spine are further kept is position by an array of ligaments. Muscles attach
to the bones and nerves exit the spinal canal, formed by the bones, through
small openings called the neural foraminae.

There are 7 neck (cervical) vertebrae, 12 chest (thoracic) vertebrae, 5
lower back (lumbar) vertebrae and 5 sitting bone (sacral) vertebrae. The
sacral vertebrae are fused into a single mass called the sacrum or sitting bone.

It is unusual for the thoracic spine to undergo wear and tear changes
asit is stabilised by the rib cage that is attached to it. The cervical spine and
the lumbar spine on the other hand are subject to a lot of movement and is
where the most of the wear and tear takes place. The bottom of the neck
where the neck attaches to the rigid thoracic spine, stabilised by the ribs, is
under alot of biomechanical stress.

It is therefore usual that more wear and tear takes place at the bottom
end of the cervical spine. The same is true for the lumbar spine. The bottom
end of the lumbar spine is attached to the sitting bone and the pelviswhich is
rigid and does not move. The same type of mechanical stresses are found here
as well as where it attaches at the top to the thoracic spine.
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Figure 1.1
This photo is a side-on view of the
whole spine.

Note that the spine consists of bones
stacked on top of each other. There
are 7 cervical vertebrae, 12 thoracic
vertebrae, 5 lumbar vertebrae and 5
sitting bone (sacral) vertebrae. The
sacral vertebrae are fused into a sin-
gle mass called the sacrum

There are three curves, oneiswhere
the neck (cervical spine) and the
chest (thoracic spine) meet. The
lower curve is where the thoracic
spine and the lower back (lumbar
spine) meet. Thethird curveisa nat-
ural bend in the thoracic spine.

Thereisonelast curve, but thiscurve
is fixed and does not move and isthe
sitting bone (sacral) curve and con-
sists of the sacral vertebrae fused
together.

The three mobile curves are impor -
tant for the normal biomechanical
balance of the spine. Theintegral sta-
bility and movement of the whole
body is dependant on the spine that
actsasour central core.

The second and equally important
function of the spineisto protect the
nerves that come from the brain and
travel tothe brain and control all the
functions of our body.



Figure2.1
This photo is a back to
front view of the lumbar

spine.

A: This is the spinous
“process of thefirst lumbar
C vertebra

B: This is the transverse
process of the second lum-
bar vertebra.

C: Thisisthejoint on the
left between the third and
the fourth lumbar verte-
bra.

D: Thisisthe spinal canal
in which the spinal cord
and spinal nervesrun.

E: This is the spinous
process of the first sacral
vertebra, it isobviousthat
it is fused to and continu-
ous with the spinous
process of the second and
other sacral vertebrae.
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F: Thisisthe second sacral hiatus and the second sacr al nervesleavesthe
spine from here and movesto the lower part of the body.



Figure 3.1
This photo is a side-on view of
the lumbar spine.

A: This shows a spinous
process of the lumbar spine.
These are present on the back
side of all vertebrae and can
be felt through the skin of
your back.

B: This shows the joint
between two vertebrae and
each vertebrae in the spine is
joined to the vertebra below
and above by these joints on
the side, the disc separates the
vertebrae in the front and the
back of the vertebrae are con-
nected by ligaments between
~the spinous processes.

C: These are the interverte-

bral discs and these act as
- shock absorbers and allow for
~ acertain amount of movement
~ between the vertebrae.

. D: Thesearecalled the foram-
" inae and are where the nerves
. that comefrom the spinal cord
. exit the spine on their way to
legs. The nerves that exit
- through these foraminae con-
= - trol movement in the legs and
~ allow sensation to pass from
~ thelegsto the spinal cord and
Mfrom thereto the brain.
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Figure 4.1
This photo is a side-on view of the
cervical and thoracic spine.

A: Thisshows ajoint in the cervi-
cal spine. These arethe samejoints
that wefind in the lumbar and tho-
racic spine. Their proper names
are facet joints.

B: This is a cervical spinous
process. Note how both the joints
and the spinous processes are
smaller than in the lumbar spine.

C: The black tube-like structureis
the vertebral artery that runs
through the side of the cervical
vertebrae. Thisartery supplies the
brain with blood.

D: This shows a thoracic disc
(intervertebral disc)

E: This shows the foramina
through which the nerve runs to
reach the chest wall.




Figure5.1
Thisdrawing illustrates what an intervertebral disc lookslike.

A: Thisisthe outer, tough part of the disc called the annulus fibrosus.
Thisisthe bit that tearswhen a patient develops a slipped disc.

B: Thisisthe soft, gel-like centre of the disc called the nucleus pulposus
C: Thisisthe transverse process and is the bit at the back of the verte-
brathat sticks out to the side. In the thoracic spine the ribs attach on to
this process.

D: Thisarrow pointsto the canal formed by the vertebrae in which the
spinal cord and nervesrun.

E: Thisisthe spinous process of the vertebra.



