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The Human Nervous System 

Brain 

Spinal cord 

Nerves  

The spine is a protective scaffolding that allows nerves to safely extend from 

the brain to the limbs and the torso of the body. These nerve tissues are the 

spinal cord and the individual nerves that extend from the spinal cord. 



The Spine and Spinal Cord 

Spinal cord and 

dural tube 

Intervertebral disc 

Vertebra 

Spinal cord and nerves float in a tough fluid filled sack called the dural 

tube.  This not only offers protection to the spinal cord and nerves but 

allows for movement. The hard front of the spine bone is called the 

vertebrae and sandwiched between each vertebral body are large shock 

absorbers called intervertebral discs. These discs allow your spine to 

move, reduce friction and provide shock absorption.  

 



Vertebrae Side View 

Vertebra 

Intervertebral disc 

Foramen 

Facet joint 

 There are openings between the vertebrae to allow individual nerves 

to travel out of the spine to different areas of the body. This is referred 

to as foramen and is an opening between the bone and the disc 

interface. Movement of the spine begins when there is a contraction of 

the attached muscle and tendons.  



And because of the elastic nature of the vertebral discs, bending, stretching 

and twisting are all normal movements of the spine.  

 



There are joints located at 

the back of the spine that 

connect the vertebrae 

together, called the facet 

joints. These are lined with 

smooth cartilage.  

 

As we get older, the chances 

of developing degenerative 

changes in our spine, like 

any other joint, increases.  

 

These age-related changes 

are similar to how people 

may develop grey hairs and 

wrinkles as they get older. 

They are an indicator of 

ageing and often painless.  



Firm outer layer 

Jelly-like inner core 

Anatomy of the Spine 

If we use the analogy of a jam doughnut for a disc, the tough outer 

ring is firm and hard, like the cake part of the doughnut, and the soft 

inner core is like the jam filling inside. When we squeeze a jam 

doughnut, the filling starts to push up against the outer cake layer.  



A small disc bulge The disc bulge is larger 

and is pressing on the 

spinal cord 

The bulge has become a 

herniation and is pressing  

on the nerve 

Much like a disc bulge, when a disc is compressed, it moves out of its normal 

position and begins to invade the space where spinal nerves pass. Some of these 

changes are normal, but if you start to have some breakdown of the disc, you may 

start to see disc herniations occur. This may lead to pain and nerve root irritation.  

 

Degenerative disc disease is a common and quite often painless finding. The disc 

height reduces as it becomes flatter and the foramen where the nerves come out 

may become a little smaller than they used to be.  



Imaging Methods 

CT scan – Computerised Tomography.  

 A computer uses multiple X-ray scans to 

build a 3-D image of your body 

 

MRI scan – Magnetic Resonance 

Imaging  

Builds a 3-D image using magnetic fields 

instead of X-rays 

 

IATROGENIC – medical activity making matters worse 

Imaging means using methods like a CT scan, which is a computer assisted X-

ray machine, or an MRI scan, which uses powerful magnetic fields to produce 

images of the inside of the body. Imaging techniques can be extremely valuable 

for some people with lower back pain. But if it's not used appropriately, imaging 

can result in an iatrogenic effect. This means that it causes a worse outcome 

than what would have occurred if you hadn't had the imaging in the first place.  



I need to do 

whatever I can to 

reduce my pain 

We met Clare in an earlier video. 

Claire has lived with chronic 

lower back pain for several years, 

and she's anxious to do whatever 

she can to reduce it.  

 

Claire believes the scan is the 

only sure way of finding out 

what's wrong with her. The scan 

will produce an image of what's 

wrong and that will allow her 

doctors to recommend the right 

treatment.  

 

That's an understandable thing to 

think. But it isn't always true. 

Imaging is quite limited in what it 

can show. Not every case of 

chronic pain has a cause this 

visible on the scan 

A scan is the only 

way to find out 

what’s wrong with 

me 

A scan will show 

what’s wrong 

which will enable 

doctors to 

recommend 

treatment 



Key Points  

• 80% will have disc degeneration 

• 60% will have disc bulges 

• 36% will have a disc protrusion 

 

50-year-olds Without Back Pain 

In a lot of cases, a visible abnormality may not be responsible for pain at 

all.  

 

If we scanned 100 50-year-olds who were pain free, 80% of them will 

have disc degeneration, 60% will have disc bulges and 36% will have a 

disc protrusion  

 



Key Points 

• 96% will have disc degeneration 

• 84% will have a disc bulge 

• 43% will have a disc protrusion 

80-year-olds Without Back Pain 

Similarly for 80 year olds who are pain free, 96% will have disc degeneration, 

84% will have a disc bulge and 43% will have a disc protrusion.  

 

What can we conclude from this? That what we see on a scan does not 

always match up to someone's experience of pain. That's not to say that the 

findings on the scan don't always correlate with pain, they can  



Key point 

• 83% bulges will be absorbed within 1-2 years 

We know that 83% of disc bulges will be reabsorbed back into the spinal 

cavity where it belongs, within one to two years.  

 



We also know that the bigger the 

disc protrusion is, the better it 

reabsorbs because of the greater 

inflammatory response and more 

tissue healing in that area to 

reduce the disc material to where 

it came from 

If we scan the patient's lower back 

two years after their first scan, the 

time when the disc bulge was 

identified, it's likely they would no 

longer have a disc bulge.  

 



However, like Claire, they may still be experiencing pain in the same place with a 

similar presentation, and the pain is still very real.  

 

The pain they're experiencing is driven by other mechanisms, a complex neural 

circuitry.  

 



A large disc bulge 

means I am less 

likely to recover 

A scan will point to 

what I should stop 

doing  

A scan will prove 

that things have got 

worse 

A large disc bulge 

means more pain 

Claire labelled herself as having a bad back because of the scans she 

had years ago which identified a disc bulge. But in doing so, she 

reinforced negative beliefs and behaviours, such as a large disc bulge 

means more pain. A large disc bulge means I am less likely to recover, a 

scan will show what I should stop doing, a scan will prove that things 

have got worse.  

 



Thoughts, feelings and behaviours 

 

 
Feelings 

Fear, anxiety, 

worry 

 

 

Behaviour 

No more cycling, 

walking,... 

Thoughts:  

'Pain means 

harm', 'I should 

stop doing things 

that hurt' 

These beliefs and behaviours are part of Claire's pain experience and part of what keeps her 

stuck. They feed into the persistent pain cycle. Unconsciously associating your back pain with a 

disc bulge can lead the pain to persist for a long time, limiting your ability to move around and 

harming your quality of life. Even though the initial physical cause may have gone by then, the 

pain will still be very real. Claire avoids doing any activity that makes her pain worse because 

over time she has reinforced the belief that pain is an indicator of harm being done to her body, 

and more pain is more damage.  

 



Thoughts, feelings and behaviours 

 

 
Feelings 

Fear, anxiety, 

worry 

 

 

Behaviour 

No more cycling, 

walking,... 

Thoughts:  

'Pain means 

harm', 'I should 

stop doing things 

that hurt' 

This has a big impact on Claire’s mental, physical and emotional health. Claire finds it 

very hard to get out of this cycle. A scan may not always be necessary and in some 

situations may reinforce the beliefs and behaviours that feed into the persistent pain 

cycle. But these beliefs are harmful because they aren't necessarily accurate.  

 



 

In Summary... 

 

• Pain isn’t always an indicator of damage 

• Staying inactive is not always a good way of avoiding injury. It 

may affect your physical health and make pain worse 

• A disc bulge, even a large one, is not necessarily the cause of 

lower back pain and maybe reabsorbed quickly and painlessly 

without treatment in a relatively short time. 

• Imaging can be useful but is not always the answer to chronic 

pain 



Thank you for watching! 


