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Understanding your spine
Your spine supports your body, lets you move, and protects the nerves that run
between your brain and the rest of you. It isn’t a single bone but a column of

many parts working together — bones, cushions, joints, ligaments, muscles and
nerves. Understanding how they fit together makes back and neck pain, and its
treatments, far easier to understand.

T H E  B I G  P I C T U R E

A column built for strength and
movement
Your spine is a stack of bones — the vertebrae —

cushioned by discs and tied together by joints, ligaments

and muscles. It has four jobs at once: to support you, to let

you bend and twist, to shield the spinal cord, and to keep
you balanced.

In plain terms: picture a flexible mast made of many small
building blocks stacked one on another — strong enough to hold

you upright, yet supple enough to bend, like a fishing rod that
takes a load and springs back.

A single vertebra: the round body bears the load; the
bony arch behind forms the spinal canal that shields the

cord.

1 Discs: your shock absorbers

Between most vertebrae sits a tough, springy cushion called an intervertebral disc. Discs spread the forces of
walking, lifting and jumping so they don’t hammer the bones directly. Each has a strong outer ring of criss-crossing

fibres (the annulus fibrosus) wrapped around a soft, gel-like centre (the nucleus pulposus).



A side view of the lower spine (MRI left, illustration right): the discs sit between the vertebrae, the ligaments run along the column, and the
spinal cord ends and fans out into the cauda equina.

IN PLAIN TERMS — THE JAM DOUGHNUT

A disc is like a jam doughnut: a firm, layered outer
ring around a soft jelly centre. Press down and the

jelly spreads the load evenly — that is your shock
absorber at work.

IN PLAIN TERMS — DISCS WEAR LIKE TYRES

Think of your discs as the tyres on a car. They carry
the load every day, and over the miles the “tread”

slowly wears down. And just like a tyre, a disc cannot
grow new tread back — the wear is one-way.

Why a disc can’t heal itself

Deep inside, a disc has almost no blood supply, no

nerves and no drainage — in medical terms it is
avascular, aneural and alymphatic. It is the largest
structure in the body that survives with no direct
blood supply, feeding only by nutrients soaking in

from the edges.

Cut your hand and it bleeds, repair cells rush in, and
it heals in days. A disc has no such delivery system,

so once it is worn or torn it largely stays that way — it
cannot mend like skin or muscle.

Wear is normal — and usually painless

Some disc wear is a normal part of ageing. By middle

age almost everyone has it, and most never know,
because it causes no pain. A “worn” disc on a scan is
often just a grey hair on the inside.

There’s good news too: even when a disc bulges and

presses a nerve, the body often shrinks and
reabsorbs the bulge over weeks to months. This
natural regression is why most episodes settle

without surgery.



2 Joints & wear over time

Facet joints: the guide rails

At the back of each vertebra are small paired facet
joints that link it to its neighbours. They steer how far
you bend, twist and arch, and act as stops that keep
one vertebra from sliding on the next.

Like the knee or knuckles, they have smooth
cartilage and lubricating fluid — and, like any joint,
they can develop age-related wear and tear over

time.

IN PLAIN TERMS

Facet joints work like the guide rails on a sliding

drawer, or the hinges on a door: they let the spine
move freely where it should, while blocking
movement it shouldn’t make.

The vacuum phenomenon

As a disc or facet joint dries out with age, tiny gaps
open inside and fill with gas — mostly nitrogen. On
an X-ray or CT scan this shows as a dark streak, the

“vacuum sign.” It is simply a marker of wear, not a
danger in itself.

IN PLAIN TERMS

It’s like the gas bubbles that form in an old, drying-
out sponge — or the gas released, with a pop, when
you crack a knuckle. The gap opens, gas gathers,

and a scan can see it.

Instability

Normally each vertebra moves only a small,
controlled amount, held in check by the disc,

ligaments, facet joints and muscles. When the disc
thins and these restraints loosen, a vertebra can
move more than it should. That excess, abnormal

movement is what doctors mean by instability, and
it can be a source of pain.

Facet incompetence & spondylolisthesis

The facet joints are the locking stops that stop one
vertebra sliding forward over the one below. As they

wear, they can become “incompetent” — no longer
able to hold the line. Combined with a thinning disc,
one vertebra may slowly slip forward: this is

degenerative spondylolisthesis, most often low in
the back around L4–L5.

IN PLAIN TERMS

Picture bricks in a wall slipped slightly out of true, or two plates in a stack where the top one has slid forward over
the edge of the one below. The facet joints are meant to stop that slide; when they wear out, the slide can begin.

Instability and a forward slip are common end-results of the very same wear process.



3 Nerves & the spinal cord

At each level a nerve root (yellow) leaves the spine through the intervertebral foramen — the bony exit doorway between two vertebrae.

The spinal cord is your body’s main communication cable, carrying messages between the brain and the rest of you.

In adults it ends around the first lumbar vertebra (L1) in a tapering point called the conus medullaris; below that the
nerves continue as a loose bundle of roots, the cauda equina (Latin for “horse’s tail”).

At every level, pairs of nerves branch off and leave through small openings between the vertebrae (the

intervertebral foramina). If one is squeezed — by a bulging disc, a bony spur, or a slipped vertebra — you may feel
pain, pins and needles, numbness or weakness along that nerve. In the leg this is often called sciatica.

IN PLAIN TERMS

The cord is like the trunk broadband line between the brain (the control centre) and the body, and the bony canal is
its armoured conduit. The foramina are the off-ramps where each nerve exits — narrow an off-ramp and the traffic

gets pinched, which is what sends pain or tingling down a limb.



4 Bone & osteoporosis

Bone is living tissue

Bone isn’t dry and dead like a stick — it is living

tissue, constantly renovated by two crews of cells:
osteoblasts that build new bone and osteoclasts
that clear away old bone. All through life these crews

keep the skeleton repaired.

Inside a vertebra, a thin dense outer shell wraps
around an inner lattice of fine bony struts arranged

like a honeycomb. That hidden honeycomb carries
most of the load in your spine.

IN PLAIN TERMS — REINFORCED CONCRETE

Bone’s flexible protein scaffold (collagen) is like the

steel reinforcing bars in concrete — it lets bone bend
a little without snapping. The hard mineral packed
around it is like the concrete — stiff and strong under

pressure. Combining both is what makes bone, like
reinforced concrete, so tough.

How osteoporosis weakens the spine

With age, the clearing crew can outpace the building
crew. More bone is removed than laid down, so the

internal honeycomb thins: struts grow slender, some
break and are never replaced, and the lattice
develops bigger and bigger gaps. This is

osteoporosis — “porous bone.”

Picture the scaffolding inside the bone losing poles
and connectors: each remaining pole carries more,

and the whole structure turns fragile — like a sponge
whose holes keep widening.

Why it leads to fractures

Because the vertebra relies on that honeycomb to
bear weight, thinning it reduces the bone’s structural

integrity. A vertebra that has lost much of its
scaffolding can crush down — a compression
fracture — sometimes with very little force: a

stumble, a heavy lift, even a vigorous cough.

This often happens before anyone knows the bone
has weakened, which is why osteoporosis is called a

“silent” disease. The good news: bone strength can
be measured (a DEXA scan), and exercise, calcium
and vitamin D, not smoking, and medicines when
needed all help protect it.

5 Looking after your spine

S I M P L E  H A B I T S ,  I N  S H O R T

Small daily choices that protect your back & bone

✓ Stay active and keep moving; avoid long spells

of sitting still

✓ Build muscle strength and flexibility — your

built-in corset

✓ Do weight-bearing exercise to keep bone strong

✓ Get enough calcium and vitamin D

✓ Avoid smoking — it harms both discs and bone

✓ Keep to a healthy weight and lift with good

technique



The key message
Your spine is a complex and remarkable structure, designed to give you both strength and movement. Much of

the wear that builds up over the years is a normal part of ageing and causes no trouble at all, and most

episodes of back and neck pain improve with time and sensible management. Understanding how your spine

works puts you in a far better position to make informed decisions about your own treatment and recovery.

The takeaway

Your spine is built to wear gracefully. Discs thin, joints roughen and bone

remodels throughout life — usually quietly and painlessly. Seeing these

changes on a scan rarely means something is “wrong”; far more often they

are simply the marks of a hard-working structure doing its job over many
years.

Where wear does cause symptoms, the body has a real capacity to settle,

and there is a great deal you can do to support it.

A note before you start

This guide offers general information
about spinal anatomy, not personal

medical advice. If your pain is
severe, followed a fall or injury,
spreads down a leg, or comes with

numbness, weakness, fever or
changes in bladder or bowel control,

seek medical help promptly. If your
symptoms are not settling, please
arrange a review for advice suited to

you.
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