The Vertebral Column
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Comprised of 33-34 individual bones or

vertebrae
may be differences in resources or fusion

Fun fact:

sometimes during development bones can fuse
resulting in 26 bony segments



Regions

Anatomical Terms Layman’s Terms

« Cervical  C1—>C7  « Neck—7
» Thoracic > T1 —-Ti2 = . Chest — 12
. Lumbar — L1 — L5 ~ » Small Back — 5
+» Sacral - S1 — S5 +» Low Back — 5 *fused
. Coccygeal — -« Tailbone — 4-5 *fused
Co1—Co5 |
~ (fused)




REGIONS OF THE VERTEBRAL COLUMN

Cervical (7)

'. Thoracic (12)

5 ) Lumbar (5)

Sacrum (5, fused)

Coccyx (4, fused)
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Functions of the Vertebral Column

» Support & upright posture
- vertebrae become larger & thicker as you progress down the
spine
+ Protection
~ encases the spinal cord & nerve roots

+» Movement
~ flexion & extension
~ side flexion
~ rotation

~ hyperextension
- movement allowed due the muscular attachments

«~ AXI1S

~ central axis of the axial body




Spinal Curves




Spinal Lordosis
Cervical vertebrae

Thoracic vertebrae

Lumbar vertebrae

Sacrum

Coccygeal vertebrae

Cervical curve

Thoracic curve

Lumbar curve

Sacral curve

concave spine posteriorly




Vertebral Column N ) —

Cervical curve

Spinal Kyphosis

Cervical vertebrae

Thoracic vertebrae

Thoracic curve

Lumbar vertebrae Lumbar curve

Sacrum

Sacral curve

Coccygeal vertebrae ]

convex spine posteriorly
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Curves Over Time...

« At birth

kyphotic

large C-shaped spine

primary curves are:
«  thoracic & sacral

+ 3 months differentiation occurs

formation of secondary curves
S-shaped from a side view
secondary curves are:

-~ cervical & lumbar

3 months (head up)

~  cervical lordosis

9 months (sitting up)
- thoracic kyphosis

18 months (walking)
~  lumbar lordosis

Sacral kyphosis




Infants are born
with only one
C-shape curvature
in their spine.

develops in the first few
months as the posterior
neck muscles get stronger
to hold the head up

against gravity.

develops between
6-12 months as babies
start cross crawling
and cruising,

Eventually when all
four curvatures have

developed they can

support themselves
upright while walking.




Abnormal Spinal Curves




Scoliosis

lateral curvature of the spine




Scoliosis

O







Hyperlordosis Uit sovage puitvon | [ Lovsotnpmitene |

% aka: saddleback or sway back




Definition:

when the inward curve of the low back is exaggerated
can occur at any age, although rare in children
typically reversible

Causes:

obesity

seen in people who wear high heels for long periods of time
spinal injuries

neuromuscular disease

rickets

sitting/standing for long periods

weak abdominal muscles

Symptoms:
low back or neck pain
restricted movement
stiffness

excessive inward C shape of the low back
glutes may appear more posteriorly



Hyperkyphosis

aka: hunch back




Hyperkyphosis

O




Hyperkyphosis
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SPINAL ABNORMALTIES

Normal Lordosis Kyphosis Scoliosis




Vertebrae

O

l Cervical

I Thoracic
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Vertebral Body

Vertebral
body

Vertebral
arch

anterior portion of a vertebrae

supports body weight
progressively increases in size further down

the spine
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Vertebral Arch

Vertebral
body

Vertebral
arch

<% posterior portion of vertebrae
% comprised of the lamina and pedicle
% serves to protect the spinal cord




Pedicles

] spinous process

] Lamina

. Superior articular processes
] pedicles

. Transverse processes

© teachmeanatomy

% 2 projections from the posterior
aspect of the body




[T spinous process

. Lamina

. Superior articular processes
. Pedicles

. Transverse processes

© teachmeanatomy

% 2 flat bars
% meet posteriorly at the spinous
process




Vertebral Foramen

Costal fovea

Pedicle or roo! of
vertebral arch

Superior articular process

% created by the lamina, pedicle & body
< aka: spinal/vertebral foramen
% home of the spinal cord




Transverse Processes

Transverse process

2 on either side (transverse)
found at the junction of the lamina &

pedicle
important site for ligament & muscle

attachment




Superior Articular
Process (Facet)

medicalartlibrary.com

% 2 flat surfaces that project upwards
< articulate with the inferior articular
facet of the vertebrae above




Inferior Articular
Process (facet)

® 2017 medicalartlibrary.com

% 2 flat surfaces that project downwards

< articulate with the superior articular

facet of the vertebrae below




Spinous Process

Costal facet Demi-facets
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Spinous
process

© teachmeanatomy

% projects posteriorly from the junction
of the laminae




Vertebral Notch

S
<%

g

%S

2

found posterior to the vertebral body &
inferior to the pedicle

creates intervertebral foramen — for
spinal nerve roots to exit each side of
the vertebral column at each vertebral
segment




Vertebral Segment

Cervical

Vertebral Ak
— foramen I
Spinous process

Body

Thoracic i a Lt

process

Lumbar

Vertebral

process

Articular
[\) process

Spinous process

<4

L)

)

» made up of two consecutive vertebrae
in the vertebral column plus the
intervertebral disc in between




Special Features

____________________________________________________ @

Individual Vertebrae




Cervical Vertebrae
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Transverse
foramen

Vertebral
foramen

Bifid spinous

process




Atlas (Cl) Antenor thercle ——
— Antenar arch

|

Lateral
mass

—_— Transvernse
N, Process

r.\nituL\x face
for ders

Verteheal

Tramsverse
faramen

loramen

T

Posterior arch

Superior articular surtace
e of fateral mass for

Fosteriof luberche

occipital condyle
% supports the head
% lacks a body
<% anterior & posterior arches & tubercles
% concave superior & flat inferior articular facets
> superior — occipital condyles
= allows for yes motion of the head
% large vertebral/spinal canal
% anterior foramen for the odontoid process (dens)




For alar ligaments

For trans. ligament of aflas

Superior articular
surface

Foramen
Iransoersarium

Spinous process

9
L <4

Dens — body of atlas
> creates a pivot
= allows for no action of the head
superior articular process
> articulates with atlas
bifid spinous process

9
L <4

9
L <4




C7 (prominens) vertebra

(superior view)

Prominens (C7)

characterized by long spinous process
> not bifid

tubercle on the end of the spinous
process

> ligamentum nuchae




Thoracic Vertebrae

% Long & })ointed SpINous process
overlap like shingles

% Superior & inferior “demifacets”
on the sides of the bodies
articulate with the head of the ribs
ribs 1, 10, 11, 12 have full facets for rib attachment

< Costal facets on transverse processes
attachment sites for tubercles of the ribs

< Articular facets are oriented in the frontal plane
allow for side flexion




Costal facet Demi-facets

Spinous
process

© teachmeanatomy




Large & heavy vertebral bodies
for weight bearing

Square cut spinous processes
almost straight back

Articular facets; oriented in the sagittal plane
allow for flexion & extension

Long & slender transverse processes



Lumbar Vertebrae

Body

Pedicle .. ==
—

Spinal canal
gﬁﬁgﬁ:g: Transverse
process process

Superior
articular )
facet Spinous process
Superior view
Pedicle
Superior
articular

process

Transverse
process

Spinous

process Lamina

Inferior
articular process

Inferior articular

facet .
TheSkeletalSystemn Lateral view




Sacrum
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Sacrum

Superior articular Superior articular
process facet

Base

Sacral canal Sac.ral

Sacral ala tuberosity

Sacral Auricular

r

promontory surface

Lateral

?acral sacral crest
oramen

(Anterior)

Sacral Intermediate
foramen sacral crest
Iransverse (Posterior)
ines
Inferio Median
rior
sacral crest
Apex lateral
angle
Coccyx or tailbone Sacral Sacral cornu
hiatus
Anterior view Posterior view

meSkeleulSystem




Cocc
(Tailboyf,\‘e)

Back view




Sacrum & Coccyx

I Hip bones
[ ]Sacrum

. Coccyx

© teachmeanatomy
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Vertebral Movements
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Cervical

articular facets
> horizontal in orientation

look like a table top
allow for rotational movements

movements occur:
> transverse plane
> longitudinal axis




Thoracic

articular facets
> anterior/posterior orientation

allow for side flexion movement
& some rotation

movements occur:
> frontal plane




< articular facets
> side to side orientation

% allow for flexion & extension

< movements occur:
> sagittal plane




Vertebral Disc
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Vertebral Disc

O




Vertebral body

Intervertebral
foramen

Anulus fibrosus

Nucleus
pulposus

Lateral view Superior view




What is a Herniated Disc?

Compressed
nerve root

pulposus

Vertebral
body

Disc
annulus

Normal Disc Herniated Disc




-a— Normal Disc

-a— Degenerative Disc
- Bulging Disc
-a— Herniated Disc

-a— Thinning Disc

Disc Degeneration with
Osteophyte formation




Joints of the Vertebral Column




Intervertebral Disc

% Classifications:
> Functional:
~ amphiarthrotic
> Structural:
~ cartilaginous
~ symphyseal




Zygapophyseal Joint

O
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< Articulations:
C1 superior articular facets — occipital
condyles

«» Classifications:
Functional
diarthrotic, biaxial
Structural
synovial, ellipsoid

< Nods head — the rocking “yes”motion



Occiput
Odontoid
AQO joint

Atlas

AA joint

AXxis




Atlantoaxial Joint

% Articulations:
> Odontoid process (dens) of axis articulates
w11t 1 posterior aspect of the anterior arc of the
atlas

%+ Classifications:
> functional:
« Diarthrotic, uniaxial

> Structural:
~ Synovial, pivot

«%» Shakes head “no”




/ Atlas and AXIS Articulation

\ s of rotation
@s Z g2
S} & L }

Atlas

-—

Transverse

ligament
AXxis

Atlantoaxial joint




Ligaments of the Vertebral

O




part of the atlantoaxial joint
Transverse Atlantal
Ligament % divides the foramen into two areas:

> Y5 anterior area allows room for the dens/pivot
joint

> % posterior area allows room for the spinal
cord

Transverse
Ligament




% runs the length of all the vertebral

Ligament that supports bodies; anteriorly
the vertebral body: ¢ C2 - Sacrum

% prevents hyperextension

Anterior Longitudinal
Ligament




% runs the length of all the vertebral
Ligament that supports bodies; posteriorly
the vertebral body ¢ C2 - Sacrum

% prevents hyperflexion

Posterior Longitudinal
Ligament




% elastic fibres between the lamina
Ligament that supports f h b
the posterior elements of each vertebrae

Ligamentum Flavum




% Ligament joining each spinous process

Ligament that supports to the one above and below
the posterior elements

% C7—-Ls

Interspinous Ligament




% A strong fibrous cord that attaches to
the most posterior points of each
spinous process

» C7 — Sacrum

Ligament that supports
the posterior elements

<4

L)
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Supraspinous Ligament




% Ligaments found between each

Ligament that SllppOI'tS transverse process
the posterior elements

L)

)

Intertransverse
Ligament




Ligament that supports
the posterior elements

Ligamentum Nuchae

An extension of the supraspinous
ligament
extends from the spinous process of C7

— external occipital protuberance of
the skull

/ external occipital protuberance

> Nuchal Ligament <

Supraspinous Ligament
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sacrum front/back view
(when aligned on the median plane)

side view

Adapted by:
baselinehealing.com




