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Vertebral column

Dens of C2

Coceyx
(4 segments)

(A) Anterior (B) Right (C) Posterior view (D) Medial view of bisected
view lateral with vertebral column from left with ribs,
view ends of ribs cranium (skull), and pelvis
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The vertebral column

Dens of C2

Vertebrae:

(4 segménts)

column from left with ribs,
cranium (skull), and pelvis

(D) Medial view of bisected

(C) Posterior view
with vertebral
ends of ribs

(B) Right
lateral
view

(A) Anterior
view



The vertebral column

1-7

Lumbar
vertebros -
1-5




Sfee |
Cervical Vertebrae — 7 bones, (C4, C,, etc.) e [ ...
; g: vertebrae (7)
: ST
Thoracic Vertebrae — 12 bones, (T4, T,, etc.) S
;)’%R;'
Lumbar Vertebrae — 5 bones, (L1, L2, etc.) T
< . vertebrae (12)
=
"o
£
Sacral Vertebrae — 5 fused to form sacrum -
ot -1 e
Forh
E I3 tg"é]birae
Coccygeal Vertebrae —3 to 4 are commonly '~ = & e
fused 2N
- -
;.q - Sacrum (1)

Coccyx (1)



Curvatures of the vertebral column

The Vertebral Col
© Terehr moTme * The adult vertebral
£4  fowswe  column presents four
IF | curvatures:

é
3
) -

 Thoracic and sacral,

‘; : — Thoracic spine .

¢+ [ wew=  both convex posteriorly
5

- * Cervical and lumbar,

z .

Ay both convex anteriorly
. . — Lumbar spine

i 5 vertebrae

a']
i

Sacrum
Coccyx

©Harvey Visuals



Curvatures of the vertebral column

The Vertebral Column

9/ Jl'l’."\u'\\_‘ .

)
g
|
» )
[!

.’h“’l‘l_‘ﬁw L upm}..“'

©Harvey Visuals

: ' 'ﬂNl.bw

— Cervical spine

(7 vertebrae)

— Thoracic spine

12 vertebrae

— Lumbar spine

5 vertebrae

Sacrum

Coccyx

Cervical curvature (C2-T2)
Thoracic curvature (T2-T12)

Lumbar curvature (T12-
sacrum)



Newborn Spinal Curvature

* Spine exhibits one
continuous C-shaped
curve

* Known as primary
curvature




Curvatures of the vertebral column

1st secondary

Primary Eurve I

— servica
Primary
curve

1st secondary
curve
servical

Primary curve
thoracic

2nd secondary
curve (lumbar)

Primary curve
(sacral)



Bones of the vertebral column _ Curvatures:

Cervical, the top 7 The Cervical Curvature

is a secondary curvature

The Thoracic Curvature
is a primary curvature

Thoracic, attach to ribs, there
are 12, cause there are 12
pairs of ribs!

The Lumbar Curvature

Lumbar, big bottom ones! is a secondary curvature

Sacral and coccyx,

these babies are all fused! The Sacral Curvature

is a primary curvature




Normal Spinal Curvature

Spinal curves Vertebral regions

20

10

Cervical

Thoracic
» Thoracic

20

10

Lumbar

Sacral
Coccygeal

Copynght © 2004 Pearson Education, Inc., publishing as Benjamin Cummings.



The major components of a typical vertebra

Vertebral
arch+

Vertebral
body

" Pedicle

Lamina

articular process

Superior
articular
process

Transverse
process

Spinous
process



Vertebra

Transverse process |
(fused rib element) Vertebral

Spinous process

1-A rounded body anteriorly

2-Vertebral arch posteriorly

3-Between the body and the arch is the vertebral
foramen

4-Seven processes

Superior
vertebral notch

Superior
articular

Inferior
vertebral

Inferior PoEn

articular
process



Vertebra body

The vertebral body is the anterior and has 2 surfaces
(superior and inferior )

Superior
vertebral notch

Superior
articular

Transverse process
(fused rib element) Vertebral

vertebral
notch

Inferior
articular

Spinous process process



Vertebra arch

The vertebral arch consists of right and left pedicles (which
connect it to the body) and right and left laminae , which
complete the arch posteriorlv.

Superior Superior vertebral
articular notch
process /\_{\"——‘D

Transverse—(/\ — Wﬁ.r Pedicle
" process i
R Posterior Vertebral e 5 Vertebral body
Spinous arch 39‘"°“$Q,f‘ \ :
Transverse process PIOCRSS \/ Inferior vertebral
process l : . / notch
1 Inferior articular
facet Lamina
(interarticular
. part)
Superior
articular
process o A
and Inferior -
facet articular “ 4 M Intervertebral
Vertebral process k A 4 (V) foramen
Superior o R
Pedicle \foramen articular | SSE R -*lntervertebral
Body process o i (IV) disc
Anterior (centrum) :
Forming
zygapophysial

. (facet) joint



Vertebral foramen

The sum of the vertebral foramina forms the vertebral canal, which
contains the spinal cord

Fused element Foramen

FA _ transversarium
Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display. L

(
h

Spinous process

Transverse process

Lamma} Vertebral

Superior articular )
Pedicle arch

process and facet

Vertebral foramen

Body Fused element

(a) Superior view Lumbar vertebra



Vertebral processes

Superior
vertebral notch

Transverse process 3 :
(fused rib element) Vertebral

Spinous process



Spinous process

e A spinous process projects posteriorly from the
junction of the two laminae

Inferior articular
process and facet

M' I ANE , Vertebral
Transverse R RN i arch

process

S a2 Pedicle
Superior articular _ ' \
facet s s ) Vertebral

foramen

Vertebral body : By Epiphysial rim
(bone derived : (smooth bone
from centrum) :

derived from

anular epiphysis)



. Site of external

occipital
protuberance

> Nuchal groove

C7 spinous process
(vertebra prominens)

T1 spinous process
T2 spinous process

Supraspinous
ligament

T4 spinous process

(A) Posterior view with neck and back
flexed and scapulae protracted

C7 spinous
process

Median
longitudinal
furrow

(B) Posterior view, (C) Posterior view, left arm
anatomical position slightly extended, right
arm slightly flexed



Spinous process
Body

Transverse process

Transverse
foramen

Pedicle

Superior
anticular facet




Transverse process

* Two transverse processes project laterally from the
junction of the pedicle and laminae

Lamina P ostgr ior Vertebral

Transverse
process l

Spinous arch
process

Superior
articular
process
and

facet
Vertebral

foramen
Body

(centrum)

Pedicle

Anterior



* Articular processes

Articular process

* Four articular processes —two superior and two inferior
—also arise from the junction of the pedicle and
laminae

Copyright © The McGraw-Hill C rmission required for reproduction or display.

Inc. Pe
Body \
| ~ —_ Superior articular facet

Transverse process// f

Superior Articular
Process

Inferior articular
process of L

Intervertebral disc "

Superior
articular
process

Inferior Articular ) ofl,

Process \
\

Lamina

Inferior articular
process of Ly

) :
- (
L
| ' ‘
S‘ ; , 4

Spinous process .
(b) Posterior view



Intervertebral foramen

When vertebra are in their anatomical position, notches between
adjacent pedicles form intervertebral foramina, each of which
typically transmits spinal nerve.

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

Superior articular process of L4

Intervertebral foramen

Transverse process

Spinous process

| L2 ‘ | \
. ‘B

: N
~ 1
.
e
— %

Body Intervertebral
disc

.7
&)

Inferior articular process of Ly

Inferior articular facet

(c) Lateral view



Intervertebral foramen
UL @\ \

Body of
L1 vertebra

\ 3
q \)
. ,’ , Anterior
Spinous process g longitudinal
\ ligament

Interspinous ligament —————
f B¢ \\\ S

Supraspinousligament—\r‘ T — o ( \

)\' = ' ’/ | Intervertebral

[:\. e [ discs
) w" '. 7 ‘

e

j b / Sacrum

Coceyx



vertebral foramen

Lamina
Pedicle

Transverse

Copyright © The M

Hill C:

d for reprod or display.

Spinous process

Vertebral foramen

foramen .
— Articular facet
Transverse R7. 2 oo
process '
(c) Cervical vertebra, superior view
Posferio: v h

¢

Spinous process

Superior articular Lamina
facet

4
Transverse y "
process :

— Vertebral
arch

Vertebral foramen Pedicle |

Body

Anterior

(a) 2nd lumbar vertebra (L2)

Spinous process

Transverse
process

Vertebral
foramen

Transverse

costal facet

(for tubercle F

g { . Superior
Superior articular
costal facet & gtr%c?as:et
(for head of rib)

Body



Superior articular
process

Transverse
process

Inferior articular
facet

Arrow passing
o — through vertebral
nferior articular St penin

process



Spinous

process
Superior Inferior
articular articular
process process
Transverse
process

Inferior
articular
facet

Vertebral
foramen

.‘~"’Verteb|"al' g
. body

'

2 =2 e i




Superior articular facets

Superior articular process

Lamina of
vertebral arch

Spinous process
Intervertebral disc

Inferior articular
process



Superior articular facets

Lamina of vertebral arch Intervertebral

disc

Intervertebral foramen

Spinous process

Transverse process
P Vertebral body

Inferior articular facet

Arrow passing through
Vertebral canal



Cervical vertebrae

Dens Atlas(C1)

SUPERIOR _

Dens of axis

Lateral Axis (C2
—— Groove for vertebral @

£ artery and first cervical atlantoaxial
C1 joint

nerve
14 (atlas)

Cc2 Uncinate
(axis) processes

e Vertebral body

ca Intervertebral

disk

i Posterior
Trans- tubercle

verse ¢
process Anterior

ce tuberde

C5

Sulcus for
spinal n.

c7
(vertebra
prominens)

INFERIOR Inferior

articular facet

(a) Posterior view of articulated cervical vertebrae



Posterior tubercle
Posterior arch
Groove for vertebral artery

%

) Facet for dens
Anterior arch
Anterior tubercle

Inferior articular process ﬂ

Transverse process

Superior articular facet

Dens

Posterior tubercle (@
Transverse process< Groove for spinal nerve —=#0 ( T

Anterior tubercle

Vertebral foramen

Foramen
transversarium

Spinous process

Uncus of body
(uncinate process)

Inferior

Articular process
Superior

Carotid tubercle

Vestigial anterior tubercle

(A) Superior views, vertebrae C1-C7

T
S

ubercle for transverse ligament

uperior articular surface (process) Lateral hdss

Foramen transversarium

-l e

ransverse process

Atlas (C1)

~———— Superior lip

Zygapophysial joint
Inferior lip

Groove for
spinal nerve

Inferior articular facet

(B) Lateral view, articulated typical
cervical vertebrae C4 and C5

> Typical cervical vertebrae

Angles of left and
right mandibles

Anterior

(C1) Posterior S

Dens of C2
Hyoid (H)
Superior articular

C6 J

process

Inferior articular
process

Zygapophysial
(facet) joint

Transverse
process

Spinous process
of C7

Vertebral canal -~
(C) Lateral radiograph, vertebrae C1-C7










Typical vertebrae

Foramen transversarium Vertebral body

Vertebral canal

Transverse
foramen

Pedicle

Superior
articular facet

Uncinate process

Anterior view



Cervical vertebrae

Vertebral artery




Vertebral artery




Atlas

Articular facet
for dens

Anterior tubercle

Antenor arch

Transverse Lateral

pProcess

Tubercle for
transverse

ligament of
atlas

Transverse
foramen

Vertebeal
foramen

Supenor articular surface
of lateral mass for
occipital condyle

Posteniorn tubercle

Groove 1or vertebral artery

Atlas (C1): superior view

1 Posterior

facet

Anterior arch Anterior tubercle

(a) Superior view of atlas (C,)

Transverse foramen

Superior articular

2 Postenor arch
Postenior tubercle

Vertebral
Transverse foramen

process

Transverse ) -
foramen Articular facet
for dens

Infenor articular
surface of lateral

mass for axis

Anterior arch Anterior tubercle

Atlas (C1): inferior view

Posterior

Posterior tubercle

Posterior tubercle Posterior arch
) Inferior
Posterior arch articular
Transverse facet
process

Transverse foramen Anterior arch

Facet for dens Anterior tubercle

(b) Inferior view of atlas (C,)



Anterior tubercle

Anterior arch

Lateral
mass
. Transverse
process
1 4
| I. Articular facet
for dens
?/ertebral Transverse
oramen foramen

Posterior arch

Superior articular surface
— of lateral mass for
occipital condyle

Posterior tubercle



Odontoid process

Transverse
ligament

Transverse
foramen

Vertebral
artery

C1 Spinal
nerve

.4—»5 Vertebral
Sagittal midline —} 8 mm ' artery groove

1
Medial-most edge of the
vertebral artery groove on the inner
cortex of the posterior ring



AXIS

Anleri(_)r articular
facet (for anterior Dens
arch of atlas)

[’ostctioc articular
facet tfor transverse
ligament of atlas)

Supenor articular
Pedicle facet for atlas

Superior articular ,
facet for atlas \ Interarticular Interarticular

part

Transverse
Process

Transverse

Infenor articular Body process

facetfor C3

Axis (C2): anterior view
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Spinous process

Transverse
process

Vertebral foramen
Transverse
foramen Superior articular

facet

Dens
(articulates
with atlas)

(b) Axis (second cervical vertebra), superior view



° B
A X I S Anterior tubercle Atlas (Cl vertebra) Transverse ligament of atlas

Foramen
transversarium

Facet for occipital condyle

Superior view Posterior view Posterosuperior view
© Elsevier Ltd. Drake et al: Gray's Anatomy for Students www.studentconsult.com



Vertical compressive
force transmitted to
occipital condyles

Occipital
condyle

\ Lateral mass

<

et

ﬂ i

Wedge of Anterior arch
lateral mass of C1 (Ar)
squeezed c2

laterally

(A) Anterior view of occipital condyles,
atlas and axis

Dens of axis (D)

\1~

Occipital
condyle

(B) Anterior view of coronal section of craniovertebral

[atlanto-occipital (AO) and lateral atlanto-axial
(AA)] joints. Compare with radiograph in Fig 4.6E.



C7 vertebrae

Transverse process Body

Transverse
foramen

Pedicle

Superior
articular facet

Vertebral foramen

Spinous process

SUPERIOR VIEW



Thoracic Vertebrae




Thoracic Vertebrae

Spinous process

Transverse

Vertebral process

foramen

Transverse
costal facet

(for tubercle

of rib) Superior

Siiice articular
process

costal facet and facet

(for head of rib)
Body

Superior articular Superior costal

process and facet facet (for head
of rib)

Transverse

process Body

Transverse
costal facet
(for tubercle
of rib)

\L
Inferior Inferior costal

notch facet (for head
of rib)

Spinous
process



Vertebral foramen

Superior
vertebral notch
(forms lower
margin of
intervertebral
foramen)

Superior
costal facet

Pedicle

‘!‘\

Lamina

Transverse
costal facet

Superior
articular facet —

Spinous process



DuUpernor amcular process ana racet

Superior costal facet

Pedicle

Body

Transverse costal face

Transverse prc

Inferior ar

Inferior costal facet



| Vertebral body

Space for
IV disc

Intervertebral
foramen

Inferior and
superior costal
facets (for head
of rib)

Spinous process
(descending to
overlap inferior

vertebra) (B) Lateral view



Copynght © The McGraw-Hill Companies, Inc. Permission required for reproducticn or display.

Inferior costal facet of T5

 Vertebral
\ bodyT5

Superior articular facet of rib 6

Inferior articular facet of rib 6

Superior costal facet of T6

(a) Anterior view



Copynght @ The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

Superior Transverse
articular costal facet
facet for rib 6

Tuberclg

Superior Neck [Rib6
costal

facet Head

for rib 6

(b) Superior view



Vertebra Tl

Vertebra TX

Single complete costal facet for head of rb X

Vertebra TXI

No costal facet on transverse process



Lumbar Vertebrae




Vertebral canal
Superior articular
process and facet

7th rib

Spinous process

Transverse process

Inferior articular process

Spinous process




Lumbar Vertebrae

Superior articular process Superior vertebral notch

Pedicle (= i) | body

Transverseprocess
{fused rib element)

Inferior vertebral notch

Spinous process Inferior articular process
© Elsevier Ltd. Drake et al: Gray's Anatomy for Students www.studentconsult.com



Lumbar Vertebrae

Spinous process

Lamina , Mammillary process

: i Accesso rocess
Superior articular e

process

Transverse process

Vertebral : Pedicle
foramen - |




Vertebral body

Vertebral foramen

Pedicle

Transverse process —1

Superior articular process

Accessory process

Mammillary process

Lamina

Spinous process

I‘..s ——p——



Sacrum

Sacral canal

Superior
articular
process

Posterior sacral
foramina

Superior articular
process

Coceyx— ;
Transverse process Articular facet
for hip bone

© Elsevier Ltd. Drake et al: Gray's Anatomy for Students www.studentconsult.com



Sacrum (base)

Median

Superior sacral crest Sacral
articular process canal

Promontary Wing of
sacrum



Sacrum (apex)

Ala
Base
Lateral Part Sacral
of Sacrum

Promontory

Ventral Sacral
Foramina

Coccyx
Bone



Sacrum surface

Superior articular process Superior articular facet

Sacral canal

Base of
sacrum

Sacral ala Sacral

tuberosity

Auricular
surface

Lateral

Anterior
sacral
promontory

Anterior
sacral | l sacral crest
e ntermediate’ Posterior
Transverse sacral crest sacral foramen
line Median
sacral crest
Sacral
cornu
Coccygeal
Sacral hiatu SO
:ap:r’:;r%f ~ - RERRIEAS Transverse
Co2 — S — - — P process
0 [ — ¢
Co3 — 5 o Coceyx : Co2
Cod — = e Co3

(a) Anterior view (b) Posterior view



Sacrum (surface)




Sacral canal

Median
sacral crest Sacral

articular process canal

Superior

Lateral
part of
sacrum

Promontary Wing of
sacrum



Sacrum







Sacrum




Coccyx

Superior articular process Superior articular facet Sacral canal
Base of
sacrum — =
Sacral ala —/{QNA s ) Sacral
. wberosty
terior ’ <
sacral ( 2 . 3 : Auricular
promontory | _ surface
™ ) Lateral
Anterior . N ] 5 :
sacral s . . sacral crest
foramen Posterior
sacral foramen
Transverse e s
line i
sacral crest
Sacral
cornu
Coccygeal
Sacral hiatu e
:ap::’;f —— RIS Transverse
0] G process
S — —— Cocoyx —— o
Co4 ..—-—""""f Co3
Co4

(@) Anterior view (b) Posterior view






Fracture




Fracture

Rupture of intervertebral
disc C5/C6 with nucleus
pulposus compressing C6
spinal nerve roots



(A) Left lateral view (B) Left lateral view



Narrowing of the Spinal Canal

» Osteoarthritis (is a type of joint disease that results from
breakdown of joint cartilage), degenerative changes in the

intervertebral discs
Spinal stenosis

Herniated disk M

. 1
compressing
spinal nerve

7 Normal disk
o -
~ Osteoarthritis

< Nucleus /
“to bone and . :

cartilage

/ il
Spinal stenosis

| spinal nerve




Narrowing of the Spinal Canal

* Osteophytes are bony spurs that grow on the bones of the spine
* Narrowing of the spinal canal and intervertebral foramina.

Irritated ‘ )
spinal cord pZ / T\ . Osteophytes

Pinched
nerve

. Unhealthy

\ disc
- - Herniated
- ’?/ " 1 A disc



Lumbarization ,Sacralization

e Sacralization of L5
vertebra

* L5 vertebrais partly or
completely incorporated into
the scrum

Pelvic surface Dorsal surface

(A) Sacralization of L5 vertebra ® Lumba rization
of S1 vertebra

e S1 vertebrais more
or less seperated
from the sacrum and
is partley or fused

Pelvic surface Dorsal surface

(B) Lumbarization of S1 vertebra with L5 vertebra

(S1 is not part of sacrum)



Abnormal Spinal Curvatures
Scoliosis

An abnormal
lateral curvature

Kyphosis
An abnormal increase

in the thoracic
curvature

Lordosis

An abnormal
increase in the
lumbar curvature




Abnormal Curvatures of the Spinal Column




Caudal anesthesia

* An anesthetic for the spinal nerves may be
injected extradurally through the sacral hiatus
(caudal anesthesia).

.-'.;..... At Q(’Q

Sacral hiatus




Caudal anaesthesia

Sacrococcygeal
ligament -

Sacral hiatus —

Pia mater (transparent, covering
nerve roots of cauda equina)

Arachnoid mater (purple)

space

Epidural :
space

S1 spinal<7 S2 vertebral level
nerve

Sacra! Transsacral
foramina (epidural)

S5 spinal anesthesia
nerve

Sacral cornua / >

(B) Posterior view

Filum terminale externum

Caudal epidural anesthesia

1 4th sacral —
;.,.—a———-"ﬁ:'/;mous process )

,qg
’8 ! Sacral comua\\ m /f)

/
o

Filum terminale internum

Subarachnoid space Dural sac

Filum terminale
externum

Epidural
space

(D) Transsacral (epidural) anesthesia



Lumbar spinal puncture

for spinal anesthesia

Lumbar injection for

epidural anesthesia

Subarachnoid

Ligamentum
space

flavum

Skin

Supraspinous —— Conus

ligament \ | A medullaris
Interspinous / |

l Rl r2n .
lgament/ A —
Epidural ’ »,‘ Iqmbar
space ‘ cistern
Lumbar spinal ’
puncture for Filum
spinal Fermlnale
anesthesia Y

Spinous
process
of L4

Spinal
dural sac

Lumbar injection
for epidural
anesthesia

Sacrum

Epidural
Filum space in
terminale sacral canal
externum
Sacral

hiatus \



Vertebral body

- Vertebral f
L amine CtO my (v?ert?ebrgl o g = Pedicle )
in the articulated ' V-

vertebral column) ~ Vertebral

¢ arch

(B)



Radiological anatomy of the
spine



ok wneE

Vertebral body
Pedicle

Transvers process
Lamina

Spinous process
Neural foramen



1- Vertebral body 3- Spinous process 5- Pedicle
2- Intervertebral disc 4- sacrum 6- Neural foramen/canal




1. Vertebral body

2. Intervertebral disc
3. Sacrum

4. Pedicle

5. Neural foramen




Radiography

S ch of Atlas
: ?“ Dens (C2)
Posterior Arch < . ',

: y =< _ Soft Tis: Lie Contour
Spinous Process (C2) — e

=

Superior Articular process

Inferior Articular process —ﬂ
G4

Articular Pillar

Trachea

Apophyseal Joint (C5-6)
Lamina P ee

Vertebra
Prominens

- Soft Tissue Contour

— Intervertebral Disk

S —— L A (D)

.







Transverse

Process

Intervertebral
Disk

Ala of
Sacrum

Sacrum

L4

S1

Radiography

12th Rib
Pedicle

Spinous

Process

Psoas
Muscle

Lumber

Body (L4)

Sacroiliac
Joint

Intervertebral
Disk

Pedicle

Intervertebral
Foramen

Inferior Vertebral S _E-
Notch

Superior Vertebral
Notch

L3
Inferior Articular
Process
Spinous B Vertebral

Process Body (L4)

Iliac Crest
L5 S1 Joint







Anterior tubercle

Articular facet

Anterior arch for dens

Transverse
process

transverse
ligament of
Transverse \, atlas
foramen |

RN foramen
. . Posterior arch
Superior articular surface
of lateral mass for

occipital condyle

Posterior tubercle
Groove for vertebral artery

Atlas (C1): superior view

Pedicle

Superior
anticular facet

Vertebral foramen

Spinous process

Superior articular facet for atlas
Dens

Posterior articular facet (for
transverse ligament of atlas)

Inferior
articular )
process ! Spinous process



o>

Superior articular process Superior vertebral notch
Superior articular Superior costal
process and facet facet (for head
of rib)
Transverse

process
Transverse —— .
costal facet ' )
(for tubercle .
of rib) al | \ :
Inferior Inferior costal

notch f:ﬁ?é)(m’ head Inferior vertebral notch

Spinous Inferior articular process
process



o>

Superior articular process Superior articular facet

Sacral canal
Base of
sacrum
Sacral ala Sacral
tuberosity
Anterior
sacral Auricular
promontory surface
Anterior Lateral
sacral , ‘ sacral crest
e Intermediate’ Posterior
Transverse sacral crest sacral foramen
line ' Median
sacral crest
Sacral
cornu
Coccygeal
Sacral hiatus S
:::rf:glf P Transverse
. process
Coz 'i. p———————— Cmyx I CO1
Cos —= Co2
Cop — = e Co3
Co4

(a) Anterior view (b) Posterior view



0990 )]

f2€ Gy 1 Lateral sacral crest s_ee ) Cuwd alaS-]
A-Spinous process B-Body
C- Lamina D- Transverse process

A€ Cay yai ) Lordosis -2
?JJ\J JPJ&B.\MM.LA Jlaial owwe\ﬁ‘;ﬂuﬁ\,\-3

A-Pedicle B-Body
C- Lamina D-All of the above
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1-Clinical Anatomy by Regions by Richard S.
Snell , 2017

2-Gray's Anatomy for Students, 3rd Edition,
2017

3-Clinical Oriented Anatomy, KL Moore, 2017
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