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THE VERTEBRAL COLUMN:
It consists of 33 vertebrae separated by intervertebral discs. It
houses and protects the spinal cord in its spinal canal. It shows

several Curves The cervical curve: convex forward. The thoracic 5 el
cervica

12 thoracic
S lumbar

curve: concave forward. The lumbar curve: convex forward. more
marked in the female than in the male. convexity of the lower three

vertebrae being much greater than that of the upper two. This curve
5 fused sacral

(3-5) fused coccyx

is described as a lordotic curve. The pelvic curve: begins at the
lumbosacral articulation and ends at the point of the coccyx;

concave forward.

the coceyx is rudimentary

Regions and Normal Curvatures :

A. Curvatures of the spine

1. Cervical and lumbar curvatures » Concave posteriorly
2. Thoracic and sacral curvatures » Convex posteriorly
Convex posteriorly

kyphosis — exagerated curvature in thoracic region (humpback)
concave posteriorly

lordosis — exaggerated curvature in the lumbar region

scoliosis — S-shaped curvature of the whole vertebral column
lateral curvature of spine




Primary and secondary curves 1. primary curves: present during fetal life.
includes thoracic and pelvic curves. 2. Secondary curves: developed after birth.
Includes cervical and lumbar curves. cervical when the child is able to hold up its
head (at three or four months) and to sit upright (at nine months) Lumbar at

twelve or eighteen months, when the child 4 begins to walk

gl processes 7 g body SMS

irregular shape lgisivo

supeTiorn vertebral body
articular : 2 pedicles anterior yy

g E _| 2 posterior

vertebral body Jr’- “,r""-\\. lamellae

. forming
transverse Il

PFOCEES

pediclé4vertebral arch
neural arch

visrlakret
, foramen  olic clow¥la JS

- olsall b o)
mnferiorn ] .
articular glow@u‘esqca)
DrOCess I vertebral canal
spinal J! lgiwo @row
united laminea 2 yo Josu Spine cord

5F||I'||:|I.l."i e s S

intervertebral joint lglaa> «- articular process 2 guis
inferior articular process go superior articular process
g5 )yl
Pedicle
Vertebral

] Lamina
Spinous  arch
process

5 }\g Inferior Articular Process

Transverse
Superior Articular Process J\

Superior

articular

process -

and o Vertebral

facet . foramen

Pedicle
Body

0lu8 pedicles 2




OBody: thick ventral part. It has upper ar;(jl lower flat s*grfaces, that give
attachment to the cartilaginous intervertebral disc. ® It has anterior and
posterior surfaces, give attachment to the anterior and posterior

longitudinal ligaments respectively. ® The posterior surface contains from

one to two foramina Ligamentum Flavum

jupraspinous ' Anterio-
Jgament € ongitudinal

I imamian :

* for the exit of basivertebral vein which drains the body of
vertebra to the internal vertebral venous plexus of veins present
inside the vertebral arches. ® The body is convex anteriorly and

slightly concave posteriorly.
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Vertebral arch: bony arch projecting backward, from the lateral margin of
the body's posterior surface. ® encircles a vertebral foramen through which
the spinal cord passes. ® From this arch seven bony processes project; two
transverse, two superior articular, two inferior articular and midline posterior
spine. * The superior and inferior articular processes of two adjacent
vertebrae articulate together at facet joint. ® In articulated vertebrae, the

vertebral foramen of each vertebra forms the vertebral or spinal cana

TEORACIC VERTEEEA

Spinal Cord

Spinous
Process Process

(dPedicle: the part of arch lying between the body and transverse process. *®
Its upper and lower border form the superior and inferior vertebral notch
respectively. [1Lamina: the part of arch lying between the transverse process
and spine. UIntervertebral foramen: it is a foramen created in articulated
vertebrae and bounded by the superior and inferior vertebral notch of two

adjacent vertebrae. It give exit to the spinal nerve

55 Lalg notch dpedicle JS
the superior jesy s oljsall
and inferior notches become

foremen -> intervertebral
foramen-) it gives passage for
the spinal nerve




Annulus JS The intervertebral disk -> between

fibrosus
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secondary cartilaginous -> permanent
cartilage composed of fibrocartilage

lgounl fibrous tissue I ;o B> ¢yo Jgoo
aowl ay3 core I 99 annulus fibrosus

nucleus pulposus
/' Transverse .
I|I / process ] Sl_lp_erlﬂr
{1 articular facet
' { Spinous
| Nrocess e A A A

Prolapsed disk (herniated disk )
WL - 1gl)ly ap3lxd 453> Clos
ey dpgh Lid5 L) - Jlbg flexion
«- tension of posterior ligament
diskJI o0 fibrous JI izl ceoumn
bulge of the Juueyg gled aloarg
nucleus pulposus out of the annulus
fibrosis and presses on the spinal
cord or the spinal nerve -> the
symptoms are manifestations of
compression

Odontoid process

Dens Tfaxis Transverse ligament
> ;;{ of atlas

Individual ~ vertebrae -  ACervical j - FerF2 o (,“a,],the tles doesn't have

|

. body and spine
vertebrae (C1-C7) - C1 is known as [ ' C, (axis)

"atlas" and supports the head, C2 is known , —Cs

as "axis", C7 is known as '"vertabra RSO e froossy

. “ . Bifid spinous process

prominens® — C3-6 are typical -
. ) . Transverse processes

Possesses bifid spinous processes, which

C; (vertebra prominens)

is absent in C1 and C7 — Only cervical ' i gl ol J dasogl
(a) Cervical vertebrae Jbed pg¥ raangmxo piro a8l bifold JI
ligamintum nuchea aoul ligament pgulseg

5 Mol axaell Lo gl dig0

vertebrae have transverse foramen
Small-bo




JSbodyJl pox> juSan
o ¥ cadl Jiolo
abbi Ll weight I

Foremen transversariumo of

transverse process it only

exists in cervical vertebrae
The vertebral artery passes

through it starting from C6 and
up to the cranial cavity
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Cranio cervical articulation

Tectorial membrane

'ﬂ'pical Iigam f '
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Alar ligament TN

C1 - C2 Complex

+ Atflanto -
Occipital Joint
(O-C1 Joint)
permits primarily
flexion and
extension
Atlanto - Axial
joint ( C1-C2
Joint) is primarily
responsible for
rotation in the
cervicalspine

axis and atlas Jl ¢ joints ¥ guis
2 lateral atlanto axial joint
& Median Atlanto axial joint->

articulation of the dens of axis with
the anterior arch of atlas




The smooth
facets will
articulate with
the ribs and make
plane synovial joint

Thoracic Vertebrae

A. Thoracic 1. long, inferior-directed spinous processes 2. transverse processes
are long and heavy 3. T1 superior whole facet : inferior demifacet 4. T2-8 two
demifacets; superior large / inferior small 5. T9 single superior demifacet 6.
T10-12 whole facet for individual rib articulation

Table 7.2 Regional Characteristics of Cervical, Thoracic, and Lumbar Vertebrae

Charactaristic Carvical (3-7) Thoracic Lumbar
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Lumbar Vertebrae

Superior
A. Lumbar articular

1. all have process
largest, thickest

bodies Body
2. spinous

processes are

process
Intervertebral
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sides or the transverse process /
no foramen in the transverse / (c) Lumbar vertebrae

quadrilateral spine

heavy
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Regional Characteristics of Cervical, Thoracic, and Lumbar Vertebrae

Characteristic Cervical (3-7) Theracic Lumbar

SUPERIOR VIEW
Spinous process

. . wl Vertabral h Transvarse
Direction of superior articular facet of: SUPGNOI‘.J O foramen _\ process

cervical vertebrae/ superior

articular process < _~ &“
thoracic vertebrae/ posterolateral — = { : }
X )

lumbar vertebrae/ posteromedial postomedial

L

< Superior
articular
process
and facet

{e) Lumbar

RIGHT LATERAL VIEW

Superior
articular ‘\
process

inferior articular process oLl
Lateral-» it will articulate with | Inferior notch
the superior aalxl I medial

Inferior articular

Spinous process and facet

process

{c) Lumbar




Facet of superior
articular process

ransverse ridges
b ;:'m&s of vertebral
usion)

(@) Anterior view (b) Posterior view

29

e ) 2014 Pearson Education, Inc.

Intervertebral Disc




JOINTS OF VERTEBRAL BODIES

_~ Symphyses

Anulus fibrosus Nucleus pulposus

24
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Ligaments and Joint Capsules, [

+ The ligamentous system of the vertebral column
s extensive and exhibits considerable regional bl et o Lo i
variability. There are & main ligaments associated
with the intervertebral and zygapophyseal joints.

|, Anterior longitudinal ligaments sss o>ls.s0> huperextensi

Il Posterior longitudinal ligaments

u>gll 92 collagen iy 3Ly pals

I, lgamentum flavum  tomine s s o~ clastie st
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IV, Interspinous «:=s s seie Js o

V. Intertransverse

VI, Supraspinous ligaments
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—— Anterior Iongitud_iﬁ;rli_g—é}’ﬁéhf

» Strong band covering the anterior part of the
vertebral bodies and intervertebral discs
running from the anterior margin of foramen
magnum to the S1~S2

Maintains stability of the intervertebral disc
and prevents hyperextension of the vertebral
column

Posterior longitudinal ligament

» Attached to the posterior aspect of the
intervertebral discs and posterior edges of the
vertebral bodies from C2 vertebra to sacrum

» Prevents hyperflexion of the vertebral column
and posterior protrusion of the discs

igaments

1-Supraspinous ligament

This runs between the tips of adjacent spines.
2-Interspinous ligament:

This connects adjacent spines.
3-Intertransverse ligaments:

These run between adjacent transverse processes.
S-Ligamentum flavum:

This connects the laminae of adjacent vertebrae.

In the cervical region,

he supraspinous and interspinous ligaments
ire greatly thickened to form _ ; _
the swrong ligamentum nuchae. ' / Supraspinous Anterior

The latter extends from the spine of the seventh cervical P Ligament ongitudinal
dertebra to the external occipital protuberance of the skull | inama
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