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INTRODUCTION TO
THE CENTRAL
PILLAR OF THE
BODY

The human spine is a
remarkable feat of
biological engineering.
It serves as the central
axis of the body,
providing structural
support, enabling
flexible movement, and
most critically,
protecting the delicate
neural pathways of the
spinal cord.
Understanding the

Anatomy Of The
Spine And Spinal
Cord is fundamental
not only for medical
professionals but also
for anyone interested
in maintaining a
healthy back and
nervous system. This
intricate structure is far
more than a simple
column of bones; it is a
dynamic, living system
that balances strength
with flexibility. From
the moment we take
our first step to the
subtle adjustments we
make while sitting, the
spine and its contained
cord are constantly at
work. By exploring its
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components, from the
robust vertebrae to the
soft neural tissue, we
gain a deeper
appreciation for the
body's core framework
and the critical role it
plays in everyday life.

THE VERTEBRAL
COLUMN: THE
STRUCTURAL
FOUNDATION

The vertebral column,
commonly known as
the backbone or spine,
is a segmented series
of bones called
vertebrae. In a typical
adult, there are 33
vertebrae, although
the lowest few fuse
over time to form the

vertebral column is to
protect the spinal cord
while supporting the
weight of the head,
neck, and trunk, and
providing attachment
points for muscles and
ligaments. The
individual vertebrae
are separated by
intervertebral discs,
which act as cushions,
allowing for movement
and absorbing daily
stresses.

Regions
of the
Spine

The spine is
sacrum and COCCYX.  anatomically divided
This column is not a ;g five distinct
straight rod; it regions, each with a
possesses natural specific  number of
curves that enhgpce ItS  \ertebrae and a unique
strength, resilience, curvature pattern.
and ability to absorb Understanding these
shock. The primary regions is key to
function of the
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grasping the Anatomy
Of The Spine And
Spinal Cord.

e Thoracic Spine
(Mid-Back):
Comprising
twelve vertebrae

e Cervical Spine (T1-T12), the

(Neck): This
region consists of
seven vertebrae
(C1-C7). Itis the
most mobile part
of the spine,
designed to
support the head
and allow for a
wide range of
motion, including
nodding and
rotation. The first
two vertebrae,
the atlas (C1)
and axis (C2),
are uniquely
shaped to
facilitate these
movements. The
cervical spine
houses the upper
section of the
spinal cord,
which controls
signals to the
arms, neck, and
diaphragm.

thoracic spine is
the longest
region. It
articulates with
the ribs, forming
a protective cage
for the heart and
lungs. This
region is less
mobile than the
cervical and
lumbar areas,
providing
stability and
protecting the
upper spinal
cord. Its natural
kyphotic curve
(outward curve)
helps balance
the inward
curves of the
cervical and
lumbar regions.

e Lumbar Spine
(Lower Back):
This region



features five
large, robust
vertebrae (L1-
L5). They are the
largest and
strongest of the
movable
vertebrae
because they
bear the majority
of the body's
weight. The
lumbar spine has
a lordotic curve
(inward curve)
and is
responsible for
lower back
movement, such
as bending and
lifting. This area
is particularly
susceptible to
injury due to the
high mechanical
stresses it
endures.
Sacrum (Pelvis
Region): The
sacrumis a
triangular bone
formed by the

fusion of five
sacral vertebrae
(51-S5). It
connects the
spine to the
pelvic girdle via
the sacroiliac
joints,
transmitting
weight from the
upper body to
the lower limbs.
The sacrum also
forms the
posterior wall of
the pelvic cavity.
Coccyx
(Tailbone): The
coccyx is the
final segment of
the vertebral
column,
consisting of four
fused vertebrae.
It is a small,
vestigial
structure that
serves as an
attachment point
for various
muscles,
tendons, and
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ligaments of the
pelvic floor.

DETAILED
ANATOMY OF A
VERTEBRA

While vertebrae vary in
size and shape across
the spine, they share a
common structural
plan. Each typical
vertebra is composed
of several key parts
that work together to
create a functional and
protective unit within
the Anatomy Of The
Spine And Spinal
Cord.

e The Vertebral
Body: This is the
large, anterior
(front) weight-
bearing portion
of the vertebra. It
is shaped like a
short cylinder
and is composed
of cancellous
(spongy) bone
surrounded by a

thin shell of
compact bone.
The strength of
the vertebral
body is crucial
for resisting
compressive
forces.

The Vertebral
Arch: Located
posterior to the
body, the arch is
formed by two
pedicles and two
laminae. The
pedicles are
short, thick
processes that
project backward
from the body.
The laminae are
flat plates of
bone that extend
from the pedicles
and meet in the
midline to
complete the
arch.

The Vertebral
Foramen: The
space between
the vertebral



body and the
vertebral arch is
called the
vertebral
foramen. When
vertebrae are
stacked, these
foramina align to
form the
vertebral canal,
which houses
and protects the
spinal cord, its
coverings
(meninges), and
blood vessels.
Spinous
Process: This is
the bony
projection you
can feel when
running your
hand down the
middle of a back.
It protrudes
posteriorly from
the junction of
the two laminae
and serves as an
attachment point
for muscles and
ligaments that

control spinal
movement.
Transverse
Processes: Two
of these
processes extend
laterally from the
junction of the
pedicles and
laminae on each
side. They also
act as levers for
muscles and as
articulation
points for ribs in
the thoracic
region.
Articular
Processes: Each
vertebra has two
superior and two
inferior articular
processes
(zygapophyses)
that form facet
joints with the
vertebrae above
and below. These
small synovial
joints guide and
limit the
direction and
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range of motion
of the spine.

INTERVERTEBRAL
DISCS: THE SHOCK
ABSORBERS

No discussion on the
Anatomy Of The
Spine And Spinal
Cord is complete

without the
intervertebral discs.
These are

fibrocartilaginous

cushions located
between the vertebral
bodies of C2 to S1.
They account for
approximately one-
quarter of the total
height of the vertebral
column and are
essential for flexibility
and shock absorption.

Each disc has two main
components:

¢ Nucleus
Pulposus: This
is the soft,
gelatinous,
central core of

the disc. It is
composed of
water (roughly
80%), collagen,
and
proteoglycans.
The nucleus
pulposus acts as
a hydraulic shock
absorber,
distributing
pressure evenly
across the disc
during weight-
bearing
activities.
Annulus
Fibrosus: This is
the tough,
flexible outer
ring that
surrounds and
contains the
nucleus
pulposus. It is
composed of
multiple
concentric layers
of fibrocartilage
and collagen
fibers arranged
in a criss-cross



LIGAMENTS OB
structure
provides
tremendous
strength and
resists torsional
(twisting) and
compressive
forces,
preventing the
nucleus from
bulging out.

With age or injury,
discs can degenerate.
The nucleus can lose
hydration, making
them less effective as
shock absorbers. A
herniated disc occurs
when the annulus
fibrosus tears, allowing
the nucleus pulposus
to protrude outward.
This can press on
spinal nerves or the

spinal cord itself,
causing pain,
numbness, or

weakness in the limbs.

THE SPINE

The spine is stabilized
and supported by a
complex network of
ligaments. These
strong, fibrous bands
connect bone to bone,
limiting excessive
movement and
maintaining the
integrity of the
vertebral column
during rest and motion.
Major ligaments
include the anterior
longitudinal ligament
(running along the
front of the vertebral
bodies), the posterior
longitudinal ligament
(running inside the
vertebral canal along
the back of the

bodies), the
ligamentum flavum
(connecting the

laminae of adjacent
vertebrae), and the
supraspinous and
interspinous ligaments
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(connecting spinous
processes).

THE SPINAL CORD:
THE NEURAL
SUPERHIGHWAY

Housed safely within
the protective bony
canal of the spine lies
the spinal cord. It is a
long, cylindrical bundle
of nervous tissue and
support cells that
extends from the
brainstem at the
foramen magnum
(base of the skull)
down to the level of
the first or second
lumbar vertebra (L1-
L2) in adults. The
spinal cord is the
primary pathway for
transmitting signals
between the brain and
the rest of the body.

In terms of the
Anatomy Of The
Spine And Spinal
Cord, the cord is not
uniform in thickness. It

has two enlargements:
the cervical
enlargement (C4-T1),
which supplies nerves
to the upper limbs, and
the lumbosacral
enlargement (L1-S3),
which supplies nerves
to the lower limbs.
Below the lumbosacral
enlargement, the cord
tapers to a cone-
shaped point called the
conus medullaris.

From the conus
medullaris, a delicate
strand of connective
tissue called the filum
terminale descends to
anchor the cord to the
coccyx. The collection
of spinal nerve roots
that extends below the
conus medullaris within
the vertebral canal is
known as the cauda

equina, meaning
"horse's tail" due to its
appearance.



The
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Mater: The
middle layer,
named for its

Protectiyweie

e
Meninges

Like the brain, the
spinal cord is
enveloped by three
layers of protective
tissue called the
meninges. These are
critical for cushioning
and supporting the
delicate neural
structures.

e Dura Mater:
The outermost,
tough, and
fibrous layer. It
forms a
protective sac
around the spinal
cord, extending
from the foramen
magnum to the

appearance. It is
a delicate,
avascular
membrane that
lies just beneath
the dura mater.

e Pia Mater: The
innermost layer,
which is a highly
vascularized
membrane that
firmly adheres to
the surface of
the spinal cord,
following its
contours. It
contains blood
vessels that
supply nutrients
to the cord.

Between the arachnoid
and pia mater is the
subarachnoid space.
This space is filled with
cerebrospinal fluid
(CSF), which provides

level of S2. buoyancy, shock
* Arachnoid absorption, and
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nutrient exchange for
the spinal cord. It is
within this fluid-filled
space that a lumbar
puncture (spinal tap) is
performed to collect
CSF for diagnostic
testing.

Internal
Structure
of the
Spinal
Cord

A cross-section of the
spinal cord reveals a
distinctive  "butterfly"
or "H" shape of gray
matter surrounded by
white matter.
Understanding this
internal structure is
essential to the
Anatomy Of The
Spine And Spinal
Cord.
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e Gray Matter:

Located
centrally, the
gray matter
contains neuron
cell bodies,
dendrites, and
unmyelinated
axons. It is
organized into
dorsal (posterior)
horns, which
receive sensory
information from
the body, and
ventral (anterior)
horns, which
send motor
commands to
muscles. In the
thoracic and
upper lumbar
regions, there is
also a lateral
horn, which
contains cell
bodies of the
autonomic
nervous system.

e White Matter:

Surrounding the
gray matter, the



white matter is
composed of
millions of
myelinated
axons, which are
arranged into
tracts or
pathways. These
tracts form the
communication
cables of the
spinal cord.
Ascending tracts
(sensory) carry
information from
the body up to
the brain, such
as touch, pain,
and temperature.
Descending
tracts (motor)
carry commands
from the brain
down to the body
to initiate or
control
movement.

SPINAL NERVES
AND NERVE ROOTS

Extending from the
spinal cord are 31 pairs

12

of spinal nerves, each
connecting to the cord
via a dorsal (sensory)
root and a ventral
(motor) root. These
roots exit the vertebral
canal through openings
between adjacent
vertebrae called the
intervertebral

foramina. Once outside
the canal, the dorsal
and ventral roots
merge to form a single
mixed spinal nerve,
which then branches

out to innervate
specific regions of the
body. This

arrangement is a
cornerstone of the
Anatomy Of The
Spine And Spinal
Cord, as it explains
how localized nerve
issues can cause
specific patterns of
symptoms.

The 31 pairs of spinal
nerves are organized
by spinal region:
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