Dens of C2

Atlas (C1)

Vertebral column

® Cervical (C): Lordosis
® Thoracic (T): Kyphosis (rib)
® |_.umbar (L): Lordosis
® Sacral (S) (pelvic bone)
® Coccyx (Cx)
@ Intervertebral joints

Posterior
view

o (4 segments)



Vertebra (Spine)
® Vertebral Body; Vertebral foramen (canal)

® Vertebral Arch: Pedicle, Lamina, Process
® Vertebral notch: superior, inferior (intervertebral foramen)

Parts: _ Functions:
Spinous Posterior

Muscle attachment
process N uscie attachme

and movement

Transverse
process (2)

Upper view K\'g

Articular
processes (4)

Vertebral foramen (canal)

~ Restriction of
movement

Vertebral
arch

Protection of
spinal cord

Vertebral
body

Support of

body weight

Anterior Vertebrae- 2



Vertebra (Spine)
® Vertebral Body; Vertebral foramen (canal)

® \Vertebral Arch: Pedicle, Lamina, Process

® Vertebral notch: superior, inferior (intervertebral foramen)

POS;'[e”OV — Spinous process

Inferior articular
process and facet

Upper view .
_ ?-r ’ <
Transverse Q 7)Y : ;ir;ebral
process __ )
Superior articular” 7 2 N
facet AR P Vertebral
foramen
Vertebral body Epiphysial rim

(bone derived

(smooth bone
from centrum)

: derived from
Anterior anular epiphvsis) Vertebrae- 3




Vertebral foramen (canal) and spinal cord

Spinal cord
& Pia mater
4 ; ,-.r
1 Subarachnoid space
Anterior in ternal vertabral d 1
ous plexus R / Arachnoid mater

Dura mater

Position of spinal

Posteror rami

Anterior
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Intervertebral foramen and spinal nerves

Vertebrae- 5



Superior

Superior vertebral
notch

articular

process

Transverse * . Pedicle

prﬂcess {Anterior
: Vertebral body
'\ :

Spinous

process &2

Inferior vertebral
notch

Lamina
(interarticular
part)

Inferior articular
facet
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| Inferior vertebral notch i

Anterior

Intervertebral foramen

Zygapophysial joint Intervertetral disc

Intervertebral
|Superi::=r vertabral nutchl fO ramen

Vertebrae- 7



™

Inferior
" Inferior vertebral notch
articular >
Drocess _ Superior
— . Sy Vertebral notch._
Superior SN nterior
articular Intervertebral-
process foramen
L
Intervertebral
disc
Forming
— zygapophysial

(facet) joint
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Verte b I al v‘gﬁg‘?‘ Posterior aspect of epiphysial rim
for__m en (cana

f
{

)\ Anterior
=/ Pedicle

! Lamina
Ay -lf';f ~JJ—Gcrmpac1 bone

+— Spongy bone

Foramen/canal
for basivertebral vein

«. \.—Inferior vertebral
\ "end plate"

~Mucleus pulposus

|| AL | Vd
_' — Anulus fibrosis b

—~ Superior vertebral
' "end plate”

- |-} Anterior longitudinal
¢ || Lligament

o | Posterior longitudinal
ligament

" Intervertebral foramen

9 | Ligamentum flavum

Veriebral arches Vertebral bodies



Vertebral process

® Spinous process, Transverse process
® Articular process (facet): superior, inferior

Vertebral body

' !
Facet for amiculation I Transverse nmcaﬁsl I Inferior articular process I Demifacets for aticulation
with head of ribs

Vertebrae- 10



Intervertebral joints

® Hyaline cartilage
® Intervertebral disc: Annulus fibrosus + Nucleus pulposus

Intervertebral Epiphyseal ring
foramen (lateral edge)

Vertebral Q

Spinal
ganglion

Nucleus 4.2 ; i
pulposus] fi

Nucleus =~
pulposus

Anulus

. fibrosus
Concentric
lamellae
(cut) Intervertebral Epiphysis
notch



e ms

Cervical vertebrae

b Cervical curvature
c2)
Y Intervertehiral foramina for spinal nerves
Lateral mass
R FER ST L

Sypapophyscal
ilaterall
articulation

Intervertehral
forramen for

spinal nenve
Lateral massos

[
T o  ———— W

3rd, 4th and 5th cervical vertebrae:
anlerior view

Sypapophyseal daterall articulation
verlehral body tmediall aniculation (dise removed)

Articular facets for 15t rib

2nd cervical to Tst thoracic verlebrac: @ Cl atlas’ C2 aX|S

right lateral view e-12



Cervical vertebrae: Typical (C3-C6)

® small body; large,
triangular canal; arch

® Transverse process:
end as post. & ant.
tubercle; foramen
transversarium

® Articular process: sup.
& Inf.; sup. facet

® Short, bifid spinous
process; attachment
of igamentum nuchae

Anterior |
Anterior Body Transverse process
tubercle _ _
Ciraove lor
a spinal nerve

Posterior Tt R —
tubercle ! | ey [ransverse

et [oramen

Pedicle

ﬁupuri:ur
arbicular facet

Inferior articular process

Lamina
Vierlehral foramen

ivorlebral canal)

SPINOUS Process

4th cervical vertebra:
Ssuperior view

Vertebrae- 13



Ligamentum nuchae

Vertebrae- 14



C1l: atlas

® Sup. articular facet; with occipital condyle

® No body; No spinous proc.; Lateral mass:
ant., & post. arch

® |_ong transverse proc.

Anterior tubercle Atlas (Cl vertebra)

Facet for dens [Anterior arch |

Lateral mass I

Imprassions
for alar
igaments

Foramen
transversanum

Facet for occipital condyle

Fostenor tubercle

Vertebrae- 15



C2: axis

® Dens (odontoid proc)
® Sup. articular facet; Inf. articular facet
® Body, pedicle; Spinous proc.; Transverse proc.

Rough surface for alar ligament

Groove for transverse atlnwtal ligament

U Transverse process
Tuferior artivular process

Superior view Fosteriar view Vertebrae- 16



Assembling of C1 and C2

Atlanto- J
axiel

Anterior Transyfrse ligament of atlas | — LAlar ligaments
| Transverse ligament of atlas |

Vertebrae- 17



C7 vertebra

® | arge, long spinous process
® Caudal end of lig. nuchae as a landmark
® No vertebral a. through transverse foramen

Anterior Transverse process
Body ‘ I Body
tubercle G [ ercl
H oy Ove 1Or : An ?I’i:l’ r ol
Anterior - Anterior terior tube
A spinal nerve S
Posterior = B gl _
tubercle Iransverse ot Posterior tubercle
A foramen

Y ! T Pedicle

superior
articular facet

Inferior articular process

Lamina
Vertebral foramen

(vertebral canal) Lamina

Spinous process

4th cervical vertebra:
superior view 7th cervical vertebra:

superior view
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Vertebral artery In
transverse foramens

® Through transverse
foramens of C1-6; but
no C7 (only for
accessory vertebral v.)

® Vascular insufficiency
during forceful rotation
of vertebral column

ccipital . . 5
!
r ! Atlas
ccipital
ine
1ita flava
- Body
ytum nuchae —— -
Zygap
Anter
S process
ertebra
ra prominens) Verte
T1 ve

Right lateral view
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Thoracic vertebrae: “typical” [T2~T10(9-11)] 1/2

® Body: larger than C-
vertebrae:; round canal

® Upper and lower surfaces:
parallel to each other

® Spinous proc.: directly
posteriorly

® Vertical articular facets:
sup. facet faces posteriorly

Vertebral body

Vertebral
foramen

Facet for articulation Transvarse process

with tubercle of rib
Pasterior

Vertebrae- 20



Thoracic vertebrae: “typical” [T2~T10(9-11)] 2/2

supearior articular process

®Articular facets for ribs

®\With rib head: sup. &
Inf. costal demifacet at
upper & lower border of

body

®\\Vith tubercle of rib:
costal facet on trans.
proc.

Facet for articulation
with tubercle of nb

Fosterior '
[ N,

Inferior articular process Damifacets for articulation
with head of ribs

Vertebrae- 21



Vertebra and rib

SUperior
costotransverse ligament

Joint with vertabral body

Costotransverse joint

Joint capsule

Joint /

cavities

—t——Vertebrs

Rib ——

— LisC

Intra-articular
ligament

—— Vertebra

Costotransverse
ligameant

Lateral
costotransverse

ligameant

Anterior



Vertebra T1

® Upper surface of
nody: saddle-shaped

® Intermediate
netween Cand T

® Triangular canal

® Rib1 contact T1 body
only

Vertebra TI

Superior costal facet for head of rib |

Supearior articular process

Facet for articulation
with tubercle of rib

Posferior

Inferior articular process

Damifacets for articulation
with head of ribs

e- 23



Vertebra T11-T12

Vertebra TXI

® Single rib articular facet; no
rib articular facet on trans.

proc.
® T12: intermediate between
Mo costal facet on transverse process
T and L Superlor articular process
® Sup. articular facet: F |
acfal for articulation Suparior
resembles T-vertebrae with tubercle o rb
® Inf. articular facet: |, <@
resembles L-vertebre posterior /(8 Anterior

Inferior articular process Damifacets for articulation
with head of ribs e- 24
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Lumbar vertebre: typical L1-L4

® Massive body; Small, triangular canal
® Short, square spinous proc.; sup. facet: faces medially

A n_t er LOI’ Vertebral canal —————
Vertebral body ' e . Superior
; % arlicular process
e, W g 3 Mamillary process
. : WA b, ST ST (D PR Vertebral body
Vertebral foramen { 8 re TR AR L Iransverse _
d i i R Ll process ;

Pedicle /:‘&“E"
Y

Transverse process Accessory

La' bt 4 =~
r " T =Y LSS
| Thy W, :
L= Al o e ;
- ol SpInous

Process

i,
:":1'2[.,
Superior articular process :'rr* ACCessory process

Mamillary process e

Lamina Lamina

SPINOUS process A,
; Inferior
articular process
2nd lumbar vertebra:

superior view 3rd and 4th lumbar vertebrae:
posterior view . 25



Lumbar vertebra: L5

® body: deeper anteriorly than posteriorly; lordosis
® Short massive transverse proc.; attached by ilio-lumbar lig

Tty

Vertebral body

Verlebral foramen

Pedicle

Transverse [rrocess

!‘;UFIPI!’iDF articular process ;"\(j(j(}ﬁﬁ(jr':rl' process
Mamillary process

Lamina

SRINOUS Process

2nd lumbar vertebra:
superior view

Vertebrae- 26



Sacrum and Coccyx: Sacrum

® Sacrum (5)

® Transfer body weight from vertebrae to pelvis

Anterior view

Gray 2-21 E

— Posterior sacral
foramina

Anterior sacral Facet for
foramina articulation
with palvic bone

Incomplete
=acral canal

Darsolateral view



Base of sacrum

Lumbosacral

Lateral articular surface

Sacrum: ant. surface

Superior
articular process

Ala (wing) I

Promontory-

® Ala of sacrum

® Promontory

® Sacro-iliac joint:
articular surface

® 4 ant. sacral foramina:
. Transverse
S1-4 ant. primary idges (ines)
rami

Sacral part
of pelvic brim
(linea terminalis)

{
}:.
L7 Anterior (pelvic)
sacral foramina

e

Apex of sacrum

Transverse process
of coccyx

Pelvic surface

Vertebrae- 28




Facets of
superior articular
processes

Sacrum: post.
surface

Auricular surface —g=—4 = % & :
. Sacral hlatUS Sacral tuberosity ‘ .. ._
. Lateral sacral crest VE ) TRY
® Median sacral crest |
Median sacral crest

. Intermedlate Sacral Intermediate sacral crest
crest

® | ateral sacral crest
® Post. sacral foramina

Posterior
idorsal)
sacral
foramina

Sacral cornu
{thorn)

Sacral hiatus .
I Coccygeal cornu

(horn)

Dorsal surface
Transverse process

of cocoyx

Vertebrae- 29



CoccyXx

® Formed by 3-5
fused vertebrae

F Gray 2-21

Cocoygeal comu

Fasternor wiew

Base of sacrum

Lumbosacral

Lateral articular surface

part

Superior
articular process

Ala (wing)

Promontory-

Sacral part
of pelvic brim
(linea terminalis)

{
'I':_
;J,l- Anterior (pelvic)

Y -
sacral foramina

Transverse
ridges (lines)

Apex of sacrum

Transverse process
of coccyx

Pelvic surface

Vertebrae- 30



CERVICAL VERTEBRAE

Superigr lip

Inlerior lip

Poslerior tubercle Gulter for nerve

Anterior tubercle "Articular column”

Foramen
transversariom

| for tubercle of rib

Facet for head of rib

Mamillary
as Accessory

Transverse

Vertebrae- 31



Intervertebral disc

® between bodies, cartilaginous joint
® Annulus fibrous (fibrocartilage) + nucleus pulposus

Zygapophysial joints

Gray 2-31
Anulus fibrosus MNucleus pulposus
— Intervertebral
discs — Layer of
bryaline
cartilage

Vertebrae- 32



H ern | atl on Of Meningeal sac containing

Psoas CSF and cauda eguina

intervertebral disc (HIVD)

Vertebral canal containing CSF and cauda equina

I Disc ﬁrurruﬁiunl Facet

LIV vertebra | Disc protrusion] Vertebrae- 33




slarlor 1I0ngiudimal ngamen

Lig. between adjacent
vertebrae

® body
® Ant. Longitudinal lig.
® Post. Longitudinal lig.
® |lamina
® Ligmentum flavum
® Spinous proc
® Interspinous lig.

® Supraspinous lig.:
ligamentum nuchae of
cervical region

Gray 2-34 IAntErinr longitudinal Iig:arnentl Vertebrae- 34




Interspinous lig

Left lateral view
(partially sectioned)

Anlerior
longitudinal ligament

Lumbar vertebral body

e e L

Intervertebral disc

ament

I ;I i l.'*l

Inferior articular process

Capsule of zygapophyseal joint
(partially opened)

Superior articular process
Transverse process

Spinous process

[
et
o

i:,;?;ﬁﬁ‘;‘.‘?ﬂfl“?;gr . Fl .
1 "}i%" L 'ﬂ_*';ﬁ._..u&.‘r:
- T e [T i by

| B R vaitey:

LRSRe

Anterior A 300
longitudinal ligament

Posterior
longitudinal ligament

Ligamentum flavum

Interspinous fligament I

" Supraspinous ligament

Intervertebral foramen

Posterior vertebral segmente- 35



Review on Vertebrae

® Common features of vertebrae
® Characters of C, T, L, S vertebrae
® Typical vs. Atypical vertebrae for different levels

Vertebrae- 36
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