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Axial v. Appendicular Skeleton

Green - axial

Axial Skeleton
Skull
Vertebral column
Thoracic cage
Ribs and sternum

Appendicular Skeleton
Bones of the upper and
lower limbs

Plus, pectoral and pelvic
girdles
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Carvical curvature
T wvertebraa (C1-C7F)

Tharacic curvaturg
12 vertebrae (T1-T12}

Lurmbar cursature
5 wertebrae (L1-L5)

Sacrum
2 fused vertebrae

4 fuuafﬁ%l:mn

The spine, or vertebral column, is
composed of 5 main segments:

Each of these curvatures is
composed of individual vertebrae,
which provide structural support and

protection for the spinal cord.

-There are vertebrae
in the spine;

7 in the cervical curvature,
*12 in the thoracic curvature,
*5 in the lumbar curvature.

*Additionally, the sacrum
consists of 5 fused vertebrae

the coccyx is composed of
three to five fused vertebrae.




THE VERTEBRAL COLUMN How Osteoporosis Causes Stooping
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Vertebral Column

Lett lateral view
Allas(C1) =

Tharacic
curdatune

Lumbar
cunyature

Prasterian view

Sy e

Atlas (C1)
Az (C2)

Cenical
vedebrae

= Thoracia
wertebrag

= Lumbar
wirebrag

Sacrum (3165




Bone notch at tha basa
of the neck iz C7.

The spinal cord ends
approximately
between L1 & L2,

Sacral cord segments
(£1-585 "Cauda Equina”)
are level with T12-L1
Verebrae.

The sacral vartabraa
are fused to make up
the sacrum.

Tha cocoygeal vertebrae
are fused to make the
coccyx or “tail bone”,

c1 Gﬂwiﬂﬂ;:ginmaé‘ma roots C1 .u(f:?
comesp uppear aspecls
vertebral bodies.

Sensation of C7F nerve is for
C8 the middla finger.

i C8 and lower spinal narve roots

leave below the corasponding
vartebral body.

T4 Sensation of T4 spinal nerve is
approximately lavel with tha
nipple lina.

T8 Sensalion of TG spinal nerve rool is
approximately level with the bollom
of the sternum.

T10 Sansation of T10 spinal nerve root is
approximately level with the abdomen.

T12 Sensation of T12 spinal nerve root is
ap imately level with the
L1 pubic bone

The sensations of lumbar nerves
are over the legs.

oy
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Sensation of 53,54 & 55 nerves is the
Parineal (genital} area.
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# of
Term Vertebrae

Cervical
Thoracic

Lumbar
Sacrum

Coccyx

Body Area

Abbreviation




Functions of the Vertebral or Spinal Column Include:

*Spinal Cord and Nerve Roots

Protection -
*Many internal organs
eL_Igaments
Base for g
*Tendons
Attachment
*Muscles

*Head, shoulders, chest
Structural Support *Connects upper and lower body
*Balance and weight distribution

*Flexion (forward bending)
*Extension (backward bending)

E/'Ig)é'ﬁi't“ty S Side bending (left and right)
y *Rotation (left and right)
eCombination of above
Other 'I\I:SOHEE pl)rg?\uce red nlooa cells




The structure of the segments of the spine

The spine provides attachment for our
ribs, muscles and ligaments which
make up the trunk.

It is divided into 3 regions: e (T
Neck (cervical)

erse
35 v
é’j@ Vertebral disc
{
/j\'?\ Body

vertebrae s (S ~.
- - L -~
Ve rte b rae b ol Spinous process
h‘ - - T
Lumbar BN sty
vertebrae R Lumbar
- & ;iﬁfif} \ Lamina
SaC rum Transverse Transverse
process process
Articular Articular
process process
Coccyx

Spinous process




The primary curvatures (fetal) are the thoracic and sacral

curvatures. They are convex posteriorly

The secondary curvatures (develop after birth), are the cervical and
lumbar curvatures. They are convex anteriorly.

Kyphosis or hunchback. An increase in the thoracic
curvature posteriorly.

Scoliosis. Abnormal lateral curvature, often localized in the
thoracic region.

Lordosis. An increase in the lumbar curvature anteriorly




Regions of Vertebral Column
Cervical 7 Lordosis
Thoracic 12 Kyphosis
Lumbar 5 Lordosis
Sacral 5 fused Lordosis
Coccygeal 4 fused

Lateral (Side) Posterior (Back)
Spinal Column Spinal Colummn

The four curves function
to:

a.increase the strength of
the spine

b.help maintain balance in
the upright position

c.absorb shocks from
walking and jumping

d.help protect the spine
from fracture.




Curvatures of the Vertebral Column

Lordosis _
Kyhosis

MNormal curvatures of | Abnormal curvatures of

ral column . Abnormal curvatures of
the verieoral colum £ tneverebral column __\ ' the vertebral column
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Mormal curvatures of | \
the vertebral column || Sealiosis 1
— |
| | . | Mormal curvatures of _ Scoliosis
| | the vertebral colurmn
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A normal spine appears
without curves
in the frontal plane.

Scoliosis is a lateral
dewviation in the
frontal plane
associated with
rotation.




Thoracic scoliosis

Lumber scoliosis

Differentiation of curves
according to the
anatomical region.

Posterior fusion mass (bone)

Tips of pedicular screws

The surgical strategy aims at
correction and immobilization
(fusion) of the curve, thus
preventing progression.




Vertebral Column

Formed from 26 irregular bones (vertebrae)

connected in such a way that a flexible curved

structure results -
Cervical vertebrae — 7 bones of the neck vertebrae
Thoracic vertebrae — 12 bones of the torso
Lumbar vertebrae — 5 bones of the lower back

Sacrum — bone inferior to the lumbar vertebrae that
articulates with the hip bones

J/ 'Lumar
" vertebrae

SACRUM

COCCIS
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Vertebral Column

‘ ervical curvature (concave).’
7 vertebrae, C, - C,

Lumbar Vertebrae (L1-5)

Left Lateral View

Transverse process

Spineus process

Vertebral body
Infericr arlicular prosiss

Intervertebeal dise

Infenior vertebral noteh

Intenverdebral foraman

Superiorvertebral noteh

Aaticualar facet 101 sacrem

pq;’fg 4 fused vertebrae _ %,
e Figure 7.13
Anterior view Right lateral view




Lumbar Vertebrae (L3-4) - Assembled
Posterior View

Superior aficular procass

Mammillary process

Verebral canal

Transverse process

Wadebral bady

AQOERSON PIOCESS

Spinous process

Inferior articular process

lh

i‘%



Vertebral Column:
Ligaments

e\
ol S

* Anterior and posterior
longitudinal
ligaments — continuous
bands down the front
and back of the spine
from the neck to the
sacrum

e Short ligaments
connect adjoining
vertebrae together




Ligamentum Flavum

Facet Intertransverse
Capsulary Ligament
Ligament

, Posterior
Interspinous Longitudinal
Ligament Ligament

, Anterior
Supraspinous Longitudinal
Ligament

Ligament




Vertebral Column: Ligaments

s Intervertebral
Supraspinous ligament —__ :La . izl | f disc

| 27 _ .- i

Z/,:' iy Anterior

e N longitudinal
ligament

Transverse process

Sectioned
spinous process

Intervertebral foramen

Ligamentum flavum __ 7 1) ,' SR et F:-'osterior longitudinal
s et : “ ligament

Interspinous

p Anulus fibrosus
ligament

Nucleus pulposus

Inferior articular process — Sectioned body
(a) of vertebra




Muscles and Tendons

Ligament Name

Anterior Longitudinal Ligament (ALL)
A primary spine stabilizer

Posterior Longitudinal Ligament (PLL)
A primary spine stabilizer

Supraspinous Ligament

Interspinous Ligament

Ligamentum Flavum
The strongest ligament

Description

About one-inch wide, the ALL runs the entire length of the spine
from the base of the skull to the sacrum. It connects the front
(anterior) of the vertebral body to the front of the annulus fibrosis.

About one-inch wide, the PLL runs the entire length of the spine
from the base of the skull to sacrum. It connects the back (posterior)
of the vertebral body to the back of the annulus fibrosis.

This ligament attaches the tip of each spinous process to the other.

This thin ligament attaches to another ligament, called the
ligamentum flavum that runs deep into the spinal column.

This yellow ligament is the strongest one. It runs from the base of the
skull to the pelvis, in front of and behind the lamina, and protects the
spinal cord and nerves. The ligamentum flavum also surrounds the
facet joint capsules.




Vertebral Column: Intervertebral Discs
» Cushion-like pad composed of two parts

Nucleus pulposus - inner gelatinous nucleus that gives the disc its elasticity and
compressibility

Annulus fibrosus - surrounds the nucleus pulposus with a collar composed of
collagen and fibrocartilage

Hyaline Cartilage Filum Terminale

Perichondrial Vasculature - A
KL i Dura mater
Posterior Primary

Absence of Dura Mater Division

Herniated nucleus [IEELEEE igw:l
pulposus

L5 Vertebra <5 .-
P
- Recurrent Meningeal
Concentric Fissure T
8 "
Radial Fissure L3 Nerve Root
L5 Nerve Root: Sl Gray.Rami

Communicantes

e L ¥ L4Nerve Root
ol

Nucleus Pulposus L5 Endplate

Annulus Fibrosus

Annulus *

L4 Vertebra L5 Endplate Fracture




Vertebral body

Intervertebral
— foramen

— Anulus fibrosus

Nucleus
pulposus

o
g

Lateral view Superior view




Hyaline Cartilage Filum Terminale

Perichondrial Vasculature

Dura mater
Posterior Primary
Absence of Dura Mater Division
LS Vertebra P . -
? -~ % '
- _ Recurrent Meningeal
Concentric Fissure e
& ,
Radial Fissure L3 Nerve Root
L5 Nerve Root e ] 2 Gray.Rami
Communicantes
Annulus Fibrosus 5
S 5. L4 Nerve Root
i
Nucleus Pulposus L5 Endplate

L4 Vertebra L5 Endplate Fracture




Vertebral Column: Intervertebral Discs

Vertebral spinous A
process (posterior 'fl
aspect of vertebra) ¢!
Spinal nerve . : .. ‘. : Axial {Overhead) View

of Intervertebral Disc
root

Annulus Fibrosus

Herniated
portion of
disc

Anulus : 1\ ' B Py /] J.-" - NcleusPquusus
fibrosus RS
of disc

Nucleus
m—— pulposus
(b) - | A >f disc




General Structure of Vertebrae

A typical vertebra has the following structural features:

o

oo op

body

vertebral arch, which consists of:
two pedicles

WYOREINILEE

[ processes:

two transverse processes

one spinous process (spine)

two superior articular processes with facets
two inferior articular processes with facets




General Structure of Vertebrae

Body or centrum - disc-shaped,
weight-bearing region

Vertebral arch — composed of
pedicles and laminae that, along
with the centrum, enclose the
vertebral foramen

Vertebral foramina — make up
the vertebral canal through which
the spinal cord passes

Spinous processes project posteriorly,
and transverse processes project laterally

Superior and inferior articular
processes — protrude superiorly and
Inferiorly from the pedicle-lamina
junctions

Intervertebral foramina — lateral

openings formed from notched areas on
the superior and inferior borders of
adjacent pedicles




General Structure of Vertebrae

Posterior

Vertebra
arch

S - P .
THORACIC VERTEBRA Lamina

Transverse —& ™
process

| SUPERIOR

SCHPEES Superior articular
VERTEEBRAL FACET

SUPERIOR ¥ process
ARTICULAR —op TR FORAMEN
~ FACET
TRANSVERSO- : 3 Pedicle
COSTAL -
FACET Vertebral
‘\LAMINA foramen
TRANSVERSE Ty oy
PROCESS E M\
SPINOUS PROCESS —* § H centrum)

Aﬂtﬂﬁ'ﬂ!" Figure 7.55



ANTERIOR
TUBERCLE

" TRANSVYEHRSE

rf.._r"’ FORAMEN

POSTERIOR
TUBERCEE

VERTEBRAL
FORAMEN

|

SUPERIOR
h ARTICULAR
' FACET

LAMINA

5 K '
SPINOUS PROCESS it 2 e
- f‘ , CERVICAL VERTEERA




Vertebral artery

Spinous process C2

Vertebral body

Intervertebral disc

Lateral mass

Facets

Calcifications
(degenerative)
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Facet . Body
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e process
Superior
articular

process
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. process

Vertabral
foramina

Vertebral
foramen

Facets farrld  Spingus
articulation prOcess

Lateral view,
sagittal section

Superior view Lateral view
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Cervical Vertebrae

e Seven vertebrae (C;-C,) are the smallest, lightest

vertebrae

C;-C, are distinguished with an oval body, short
spinous processes, and large, triangular vertebral
foramina

Each transverse Process contains a transverse foramen

Occipital Bone

ay

-o'.ﬁl'-

Nuchal Line
s } #+—— Mastoid Process

- &
Styloid Process m - Atlas
]
' 4 T e
Axis 1
i : ]
Mandible

Transverse Process
Spinous Process |

Clavicle — 5
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Atlasf | Vertebral

“  foramen

2= _Transverse

Transverse

process
Facet for— fﬂramerf
dens ) Superior articular
AXIis . facet
i\h\ ,.._Spin-:::-us process

Cervical 5 ‘143\

b -
. i, —
r
g 1

CERVICAL (3-7)

SUPERIOR VIEW

Superior
articular process i
Spinous
Inferior process
articular :
process 2 e Vertebral
‘ v foramen
L_F_ 2 > 3 ‘x’_..——_: 3
=S > ; =7
= |
Transverse Transverse
foramen process

Body

RIGHT LATERAL VIEW

Superior articular
process

Spinous
process

Transverse
process

Inferior
articular progess




Anterior tulsencle Supesior arficular facet for atlas
Articular facet for dens [Dens

Arterior arch

Lateral mass

YVertehral
fosramien

Posterior articular facet (for
transverse ligament of atlas)

Transverse foramen

Supserior articular surface
of lateral mass for occipital
condyle

Posterior arch
Posbiorior tubercle

Atlas (C1): superior view Inferior
articul; i [
'IHE:E:; f ‘- Spinous process

Body Transverse jHoCess Body

Transwerso
foramen

Pedicle
Superion
aricular facet

Lamina YVertelsral foramen

SPiNOuUs Process : Lamina
4th cervical vertebra: superior view

7th cervical vertebra: superimr view




Cervical Vertebrae: The Atlas (C))

Cervical Vertebrae: The Atlas (C,)

Anterior tubsrcle

NO

&pﬂdnrmiuuhr

SPINOUS Process

anterior and
posterior arches, and two lateral
masses

‘? Transverse foramen

Posterior arch

Poslerior tubercle

{b) Inferior view of atlas (C,)

Figure 7.16a, b



anterior tubercle

. \ .
anterior arch | superior

articular facet

lateral
masses

transverse foramen

posterior arch

posterior tubercle

the 1st cervical vertebra



Cervical Vertebrae:; The Atlas (C

Anterior tubercle

Anterior

Anterior arch B Superior articular

M facet
Groove For
/ 4 L. Vertebral Artery

Lateral
masses

Transverse foramen

| Superior Articular
% Process Of Atlas
=== Lateral Atlanto-Axial
N Joint

% Inferior Articular
Process OF Axis

Posterior arch

Posterior tubercle

Vertebral Foramen

Facet for dens Anterior tubercle

Anterior
~.__ arch

Lateral
masses

Transverse

process Inferior
articular
facet

Transverse foramy >
Posterior arch

(b) Inferior view of atlas (C,)

Posterior tubercle

] The atlas (C;) and axis (Cy).



Cervical Vertebrae: The Ax15 (C )

The axis has a body, spine, and
vertebral arches as do other
cervical vertebrae

Unique to the axis is the dens, or
odontoid process, which projects
superiorly from the body and is
cradled in the anterior arch of the
atlas

The dens is a pivot for the
rotation of the atlas

‘u"ent al

gettyimages’

Paul Starosta

1Skeletons 2006




The Axis (C2)

Lateral

Process

(Dens)
: _ﬂ_"')

Superior
* Articular

#\\ Facet
N
s

E
&

Inferior
_ Spinous
Articular Transverse PEDGESS
Facet Process

Anterior View Posterior View






Cervical Vertebrae: The Axis (C,)

Anterior

Transverse ~ &= ™" A8

\_‘.A""‘\ s

process

Inferior
articular
process

(c) Superior view of axis (C,)

k.
&
\ Transverse

Superior
articular

foramen
Pedicle
Lamina

Spinous process

Like the atlas, the axis is distinct in
appearance and function from the
rest of your vertebrae.

Between C1 and C2, there two
synovial joints called the atlanto-axial
joint. These joints facilitate rotation
at this level.

The axis has a superior extension
(upward), which is a peg-like bone
called the dens. The dens fits within
the ring of the atlas and with the
axis, allows your head to rotate. So,
when you shake your head “no,”
that’s the axis at work.

Figure 7.16¢




The main rotation of the head is performed in the atlantoaxial (C1/2) segment

between the first and the second vertebrae. The odonoid peg (1) acts as an axis
of rotation. The transverse ligament (2) is an important stabilizor.



Atlas (C1) Odontoid process

Superior (of C2) Antﬁrior
articular facet ' arc
(Lateral mass) a b \\»<

Groove for
vertebral artery

(Posterior arch)

Transverse
ligament

of the atlas

Axis (C2) Odontoid

process

Superior articular
facet

Transverse
foramen

Bifid spinous
process

The atlas’ shape allows the head to nod "yes" and the axis’ shape allows the head to shake "no™.




HOME Cervical Vertebrae

Atlas and Axis

Facet bot amg Aflas (C1)

. : fads (C2)
nienor view postercsupenor vew




Cervical Vertebrae (C4 and C7)
Superior Views

Antariar Transverse process

tubercle

Body

Gr.-:n:-xre far Anterior tubercle
gpinal nenve
Posteriar
tubarcla Transverse Fosterior tubercle
_.J"‘:" faramen /
Fedicla

Superiar
articular facet

Inferior atticular process ————

Lamina
Wertebral foramen

Cd cervical vertebra

CT ceprical vertebra
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Merve rools leave the spine between two
corresponding vertebrae. The anatomical
distribution of sensory disturbance/pain
indicate the nerve root involved.




1- Size and shape of the Small, oval
body

2- Transverse foramen for Present
vertebral arteries

3- Spinous process Short, bifid

4- Vertebral foramen Large, triangular (cervical
bulging of the spinal cord
due to the origin of the
brachial plexus)

5- Costal fovea Absent

6- Articular processes Flat, rather horizontal

Medium, heart-shaped

Absent

Long, slender and
overlapping

Small, circular

Present

Flat, in a frontal plane

Large, kidney-shaped

Absent

Quadrangular, horizontal

Large, oval or triangular
(lumbar bulging of the
spinal cord due to the origin
of the lumbosacral plexus)

Absent

Concave, in a sagittal plane



Re

ional Chaacteristics of Verbrae

foramen

Regional Characteristics of brae
CERVICAL (3-7) THORACIC LUMBAR
SUPERIOR VIEW
Su_perior Spinous process —3 Spinous process
articular process Spinous vertahraEl f\ Transverse Vertebral Transverse
Inferior Process foramen ) PIOcass foramen process
g:g?:glsas: Vertebral f‘\ _

Superior

Transverse Superior I
Transverse Transverse costal facet (for articular articular
foramen Body process tubercle of rib) process process
RIGHT LATERAL VIEW
Superior articular Superior articular Superior
process rprocess . articular \ Body
: Body Transverse p- Sthe'l"O" process |- ™ ]
Spinous process & costa i
process | facet
AN Body
. o —
T / ; Inferior
ransverse ® P : Inferior
; Inferior
infori process ' " notch costal facet notch
i e i (for head Spinous i
articular process Spinous ; P Inferior
P of rib) process articular process

process




Thoracic Vertebrae

of which articulate with ribs

Thoracic Vertebrae

Transverse process

P I

{b) Thoracic vertebrae

Figure 7.17h
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Spinous process

transverse process

articular process




sth thoracic vertebra with rib. Anterior aspect.

Neural spine

Prezygapophysis Articular facet

Neural arch on tubercle of rib

Tubercle of rib

Head of rib
Centrum Ligaments
Neck of rib
Rib Head of rib

Spinous process

¥ Transverse

1\ costal facet
(for tubercle
of rib)

Superior costal facet —
(for head of rib)

' "\ g —F Body of
\ NEE thoracic

vertebra

(b) Superior view of the articulation between a
rib and a thoracic vertebra



processus transversus

S

\

processus tmnsversus
!

corpus vertebrae

=
-
T ——

ANATOMY STANDARD

fovea costalis processus transversi

processus articuloris (zygapophysis) superior

incisura vertebralis superior
Processus ransversus

fovea costalis superior .

- ——
o ae =
vertebr k. .
COrpuS .. processus spinosus
o fovea costalis inferior

incisura vertebralis inferior
processus arficularis (zygapophysis) inferior 5
o

Be 1 -yt

ANATOMY STANDARD




Features of typical thoracic vertebra:
Body: Itis heart shaped; Presence of two costal demifacets

The transverse process: Tips bear oval costal facets

Spinous process: Long and slopes downward

Superior articular process

Faceat for articulation
with tubercle of rib

Facet for articulaton Transverse process Inferior anticular process Demifaceats for articulation
with tubercle of rib with head of ribs

G.LUFUKUIA IS



1st Rib

Clavicle
Dorsal rool
ganglion
Tracheal
Bifurcation ,
Pedicle
Imferigr
Inlerveriebral articular
o dige = = OCEEE
6th Posterior o i
Rib
Transverse Intervertatral
Process (T7) forarmen
Intercostal
wassalks
Intervertebral - . ' Suparior
Disk TC - articular
7 Process
Thoracic Body | TIOEE, = RO R}

joint

(T10)
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The five lumbar vertebrae (L,-Ls) are LUMBAR VERTEBRA
located in the small of the back and |
have an enhanced weight-bearing
function

They have short, thick pedicles and

laminae, flat hatchet-shaped spinous
processes, and a triangular-shaped Sy
vertebral foramen % VERTEBRAL

: : : FORAMEN
Orientation of articular facets locks the - X
lumbar vertebrae together to provide

stability TRANSVERSE

PROCESS 7>
D Spinous process 4

D Lamina .

D Superior articular processes SUPERIOR
] Pedicles LAMINA PROCESS
D Transverse processes L ARTICULAR

g%
) 5.4
SPINOUS PROCESS mp

S’ %




broad heavy spinous process,

transverse process lacks facets




Superior ———-
articular
process _ , g o

- e Pedicle
Transverse

process
Body

Intervertebral
disc

Inferior
articular
process

process

(c) Lumbar vertebrae



Wertebral Foramean
Superiar
Artloular Process

- .: haarmillary

Process

WVertebral Body

Transverse

Inferior
Wertebral Motch

Intervertebral
Foramean

Accessory Process

AITiina

Inferior Inferiar
Aurticular Process : Arﬁn:iarrllirm:ess

Inferior
Aurticular Process

Supserics Wertebral Foramsen
: s o

Inferior Vertebral Motch

Inferiar Infegior Articular Process
Articular Process

Marginal
Ridge



Transverse
Process

Intervertebral
Disk

Ala of
Sacrum

Sacrum

12th Rib
Pedicle

Spinous
Process

Psoas
Muscle

Lumber

Body (L4)

Sacroiliac
Joint

T2

e
' 12th rib
_ Inderior
articular
Superior —8 - proCess
articular ¥ - of L1
s —— Transverse
of L2 process
Pedicle — L ” —— Spinous
Psoas ' process
MLUSCHE . L34
. disc
Body " space
of L5 Spi
| JPIN0US
upenmposed s PIOCESS
over L5/S1 — of L5
sC space -5 :
Py | llium
Sacroiliac - _______"‘-5——5|:lirms
o tubercle
a 3 of 51

—— Sacrum




Vertebral body

Vertebral foramen

Pedicle

[ransverse process \ &
-

Superior articular ;;;ﬁ

Mammillary process

Accessory process

Lamina

Spinous process

L2 vertebra:
superior view

S{nOLUS Frocis

=2

Infierior Arthuls Proces
— Lmg.

\ SUPETION At FrOCets
.'I—

I'. II'| Mamilary Froess

AoCessony Process

FIG.61-2 Lateral osteophytes (arrow) of spondylosis deformans
wewis  are visible on a ventrodorsal view of a dog’s lumbar spine. Lateral
osteophytes can be mistaken for a calcified or herniated disk on

T a lateral radiographic view of the spine.




Thoracic and Lumbar Vertebrae
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Transverse Spinous process
process ( ) 2
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Sacrum and Coccyx:

sacral
vertebra

Transverse ridges
(site of vertebral
fusion)

Anterior
sacral
foramina

: pex

S — Coccyx
e
) 4

(a) Anterior view

Median
sacral
crest

Posterior
sacral
foramina

Coccyx —

(b) Posterior view

articular

Superior

process

Auricular
surface

Lateral
sacral
crest

Sacral
hiatus



Location of
sacrum
and coccyx

ANTERIOR

Superior articular process Superior articular facet
of Sacral cana

Sacrum

Sacral ala
Sacral
tuberosity

Antenor :

e hical Auricular

promontory surface

- Lateral

?ﬂt&nlm sacral crest

foramen Posterior
sacral

Transverse foramen

line
Meadian
sacral crest
Sacral
cornu
Cocecygeal
cornu

Apex of Transverse

sacrum process

{a) Anterior view

(b) Posterior view
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Sacral crest
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Posterior sacral
foramen

lliac crest

Sacral hiatus
Vertebral foramen




Sacrum

Body of
first
sacral
vertebra

Transverse ridges
(site of vertebral
fusion)

Anterior
sacral

—APEX foramina

— Coceyx

(a) Anterior view

"/—Ala—\. :

— Sacral .
promontory |

Median
sacral
crest

Sacral
_ canal

5 vertebrae fuse together to form a
Superior Single bone

< Articulates with:
e L5 (through SAP)
* Coccyx
Functions in weight transfer
Anterior surface
e Sacral promontory

» Transverse ridges
e Anterior sacral foramina

Posterior
sacral
foramina

Coceyx —

i

Posterior surface
e Median and lateral sacral crest
e Posterior sacral foramen

Sacral

(b) Posterior view



articular surface superior sacral sacral
for L5 articular canal tuberosity
facets

promontory

dorsal
wall

medial
crest

ventral

Saeral transverse

foramina 4 nagey sacral " dorsal sacral
articular surface cornu foramina
for coccyx

ANTERIOR POSTERIOR



SACRUM

(posterior view):

» dorsal sacral foramina, superior
articular facet,

sauricular surface (on sides, for os
coxa),

*(ala),

emedian sacral crest,

esacral canal,
» sacral hiatus.

*.g-.\.'.s"';?".' e Supe:im
iy articular process
L '._ e
! -‘u-_lu'
Y

Sacral
canal

Sacral
promantory



sacrum

COCCYX

Carlyn verson

A

process

Lumbosacral
articular surface

articular process

of pelvic brim
(linea terminalis)

Anterior (pelvic)

sacral foramina Sacral hiatus

verse : Median sagittal section

Transverse process
of coceyx

sFacets of



llio~pectineal line ‘
(Arcuate line : pelvic brim)

lliac crest and
fossa

Sz_u.: roiliac
joint

Anterior superior
Anterior inferior
lliac spines

Pubic tubercle

Ischial spine crest and

and tuberosity : :ﬂﬁgiﬁ:sial

Obturator
foramen







Anterior View

Posterior View

1.Promontory

2. Transverse Ridges

3. Coccyx

4. Body of Sacrum

5. Sacral Canal

6. Superior Articular Surface
7. Median Sacral Crest

8. Sacrum to Illium Articular
Surface

9. Dorsal Sacral Foramina
10. Sacral Hiatus




Home work ? What are the sciatica?

What are the sacral joints?
What are ligaments around the vertebra?

What are the causes of hyperkyphosis?

What are the dermatomes for breast and umbilical region?
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Promontory The sacrum articulates with four bones: the last

L B A s o e lumbar vertebra above, the coccyx below, and
'{'*"‘E_f_,'ﬁ'j - : ' the hip bone on either side. Although in most
people the sacro-iliac joints are tightly bound
and immobile, some are able to rotate the

A Sacral v | sacrum forward a few degrees vis-a-vis the ilia.

1
1l

i) a0 1 :n.' s . - H 3 2 2 n A n
! '}5 ?1{.{1;;1_ I i:‘t‘-’-"m"- e T This motion is sometimes called “nutation”,
AT T saoaaeess ¢l and the reverse motion "counter-nutation




Sacral homs
(Superior articular processes)

Dorsal
faramina

Sacral
hiatus
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Coccyx (3-5 fused)

“Tailbone™
Useless bone........
- But painful!

Slight support to pelvic organs
and ligament attachment

Articulates superiorly with
SACTuUImn

Anterior concave

Posterior convex




Anterior angulation of

4
the coccyx? T{




————— Facial bones

—————————— Cranial bones

——— Mandible

—— Fibula

The Bony Thorax

Sternum (3 parts)

Phalanges ———————— 1

Metatarsals —

Tarsals

Clavicle

Ribs
- \Vertebrae ( parts)

- Scapula



(Thoracic Cage)

Bony Thorax
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Bony Thorax (Thoracic Cage)

Jugular notch
.— Clavicular notch

Manubrium ]
Sternal angle
Body 5
— Sternum
Xiphisternal r
True — joint
ribs Xiphoid
-7 process  _|
False —
ribs
(8-12)
Intercostal
X spaces
ribs . Costal cartilage
(11,12) Costal margin
(a)

Figure 7.19a






Bony Thorax (Thoracic Cage)

L P e i

Ribs

Left common carotid artery

Costal Cartilage

Jugular notch
. Sternum , e b
Left brachiocephalic

vein

Sternal angle

Heart

Xiphisternal
joint e :

Diaphragm

Aorta

R ToachMe
.y »‘L___.. Anatomy (b) Figure 7.19b




2. Thoracic Cage

Copyright @ The McGraw-Hill Companies, Inc. Permission required for reproduction or display.
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ab. Manubrium

Anterior view

e Borders:
» Thoracic vertebrae posteriorly
» Ribs laterally
e Sternum and costal cartilages anteriorly

e Forms protective cage @ heart, lungs, and other organs

e Composed of:
e Sternum
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Thoracic Cage - Ribs

21 JW“‘SL“"“" e 12 pairs
2 R~ - P, vicular notch .
—_——- \ = vj/- True ribs
> —— Manubrium ] Superior 7 pairs that attach directly to
:;‘“‘“"“‘“ sternum by CC
Xiphisternal [ St False ribs (8-12)
int 5 .
T ol Inferior 4 pairs (8-10) and attach
) oo indirectly to sternum
\ Floating ribs
i Ribs 11 and 12 and have no anterior
rNE g attachments (muscles)
False ——
nibs { %l |
(8-12) 1 E : % B2
s S i Intercostal
\ ik -= spaces
:;::“"9 > Costal cantilage

(11, 12) Costal margin




Ribs

Typical ribs

o #2-9

Atypical ribs

o #1,10-12

Increase in length from 1-7
Decrease in length from 8-12

Costal margin




Sternum (Breastbone

Superior Superior

Jugular
notch

‘ Jugular notch Clavicular notch
Clavicle
Sternum:
Manubrium Scapula

Body

Sternal angle
Xiphoid
Anatomical landmarks include | process
the jugular (suprasternal)

notch, the sternal angle, and

the xiphisternal joint Xphod

process

Costal cartilages

Intercostal space

Inferior Inferior

(a) Anterior view of sternum (b) Anterior view of skeleton of thorax



1 e
4= M = 3 Thoracic vertebra
2 \(*Hu‘l* -—
| ! '
A\ Manubrium
3 " = E’ 4
) )
True ribs ‘@ e I
(vertebrosternal e \
ibs) gl |w —
5 @ Body — Sternum
\ g it
~ S
N )
Humerus

Xiphoid process I—
L Ribs

\_

Costal
: —— cartilage
10 /7 J

VertebrochondralH o
ribs ' y

U\@

— \ Hyaline Cartilage

12

Floating ribs

{vertahral rihg)




Suprasternal

Clavicular

Clavicular Jugular (suprasternal)
notch notch
- Costal
cartilage
of 1strib
Manubrium

Sternal angle
(manubriosternal
joint)

4h gostal

L Transverse

ridge

1 stermnmebrae

Costal

notches
Body of sternum

6t costal
Xiphisternal
joint
Xiphoid
process

ANTERIOR LATERAL (A)
VIEW VIEW



jugular

notch  clavicular oy

manubrium notch / ¥ [Costaldrtilage !

Manubrium of
. t

manubrio- sternim

sternal

joint
Sternal
angle
Body of the sternum

corpus

sterni

Intervertebral

', disc

i
h
{

- fifth
i .

" sixth —
S seventh _—"
costal notch
ANTERIOR LATERAL POSTERIOR

Xiphoid process




Sternum - Manubrium

“Handle”
Connected to the first 2 ribs

Clavicular notches articulate with
clavicles (collarbone)

;‘;: | Clavicular Articular facets

\

Costal Cartilage




Sternum - Body

L B Q
| .
-

“Blade” or “gladiolus”
Connects with ribs 2-7

Sides are notched where it articulates
with the costal cartilages

4 separate parts until after puberty




Sternum - Xiphoid Process
T
—

o “Tip”
» Cartilaginous (hyaline) that becomes
bony over the years (@40)

» Partial attachment of many muscles




Jugular notch

Left brachiocephalic
vein

_......u__

Sternal angle _--""'l
Heart —,
Ijjl
ﬂphlatnrmi-—\.,}f e

joint
Diaphragm

Aorta

3 major anatomical
landmarks:
1. Jugular notch

Central indentation
in manubrium

2. Sternal angle
Manubrium joins
the body

3. Xiphisternal joint
Cartilaginous union
between xiphoid
process and body




*The sternum or breastbone is a long, flat bone located in the center of the
thorax (chest).

* It connects to the rib bones via cartilage, forming the rib cage with them, and
thus helps to protect the lungs , heart and major blood vessels from physical
trauma.

*The sternum is sometimes cut open (a median sternotomy) to gain access to
the thoracic contents when performing cardiothoracic surgery.

The sternum is composed of three parts:
The , also called the "handle", is located at the top of the sternum and moves slightly. It is
connected to the first two ribs.

The , also called the "blade" or the "gladiolus”, is located in the middle of the sternum and
connects the third to seventh ribs directly and the eighth through tenth ribs indirectly.

The , also called the "tip", is located on the bottom of the sternum. It is often
cartilaginous (cartilage), but does become bony in later years.

These three segments of bone are usually fused in adults.

The sternum serves an important function in the body. The ribs are connected to it by the costal
cartilage. Without the sternum, there would be a hole in the bone structure in the middle of your chest,
right above your heart and lungs. The sternum protects this vital area and completes the circle of the
rib cage.

- — T T — w ‘_, _7" —————————— T —




manubrium sterni

cartilaginous joint

Body

ossification

body of sternum

Xiphoid
Process

xiphoid process




Ribs

» There are twelve pair of ribs forming the Aieg of.a Typical T Rib

flaring sides of the thoracic cage + Bowed, flat bone consisting of a head, neck,
« All ribs attach posteriorly to the thoracic tubercle, and shaft
Ve I’te b I‘ae Transverse costal

Superior costal facet
{for head of rib)

Body of vertebra
Head of rib
Intervertebral disc

Meck of rib
Tubercle of rib

facet (for tubercle

» The superior 7 pair (true, or
vertebrosternal ribs) attach directly to the
sternum via costal cartilages

* Ribs 8-10 (false, or vertebrocondral ribs)
attach indirectly to the sternum via costal

cartilage ls. Hlj\ﬁ‘""f'"‘i \
* Ribs 11-12 (floating, or vertebral ribs) mﬁ;‘[ e =
have no anterior attachment of b \cm.gm a

(aI Costal mmgﬂ

Figure 7.20a




Supraspinous fossa

Scapular
notch

Acromion

Acromio- =
clavicular joint Dens of axis (C2)
Atlas(C1)

Coracoid
process

Sternoclavicular

joint
. S Costal Crest
Costal tubercle af neck
=" angle Meck
2nd rib Manubrium
A Variations in rib size and shape. sterni caes
a
Costal
tubercle
of neck
Costal
tubercle Head
Tuberosity
for serratus
anterior
o Head
Head
subclaviam a.
.} Tubercle for
2nd rib

N scalenus anterior

Groove for
subclavianw.

Body
(shaft)

Bady
(shaft)

B 1strib. Note: Most ribs have a costal groove
along the inferior border (not shown),
which protects the intercostal vessels and
nerves.

C Right ribs, superior view.

Sth rib



Structure of a Typical True Rib

Bowed, flat bone Transverse costal Superior costal facet
consisting of a head, ofripy e (for head of rib)
neck, tubercle, and N N Body of vertebra
shaft S ik T Head of rib

= Intervertebral disc
Neck of rib

Tubercle of rib

Shaft :
Sternum ;

of rib
Cross
section

Costal groove
Costal cartilage




Structure of a Typical True Rib

Bowed, flat bone consisting of a head, neck, tubercle, and shaft

Tubercle of rib

Ligaments

Neck of rib

/i

Head'of rib L Niteaize /0 thoracic / >
Superior costal facet o N el Aibs 4-7 “True™ 810 "Falsewh e "Fl?a%"g,.

y '




Transverse costal Superior costal facet
tacet (for tubercle {for head of rib)

of rib)
Body of vertebra

Head of rib
Intervertebral disc

Meck of rib
Tubercle of rib

Shaft

Neck of rib

Head of rib
Superior costal facet

Sternum ——

Rib Srestavea bR Ribs
Head of Rib = 2 Demifacets

Superior demifacet

Inferior demifacet of
vertebra above it

Intervertebral disc
Tubercle of Rib
Articulates with Transverse

Costal Facet (Thoracic
vertebra)

Ex. Rib #4 articulates with
Superior Demifacetand
Transverse Costal Facet of T4 &
Inferior demifacet of T3

Ventral attachment

Costal cartilage




Rib Anatomy — Atypical Ribs

Facets fgra
Shlﬂ .:l:

Junction with
costal cartilage

)

#1 — flat and broad, supports subclavian vessels
#1, and 10-12 — articulate with only 1 vertebral body

#11 and 12 — do not articulate with a vertebral
transverse process
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Articular FacR ])R@

Interarticular Crest

Neck

Articular Portion of Tubercle
Nonarticular Portion of Tubercle
Angle of Rib

Costal Groove

Body of Rib

Articular Facet of
Transverse Process

Transverse Process
Spinous Process
Lamina

Vertebral Foramen




Groowes for subclavian vein and artery

Tubercle

Origin of subclavius muscle Inzertion of middle scalene muscle

Head

—— Head of 1zt rib

Meck of 1zt rib

Inzertion of anteriar

g : ; y -. Tuberele of ist rib (no angle] Aﬂaﬂhmgm ﬁ}r
sealene muscle ‘\ . b, - 4 ; :

4 ﬁHead af 2nd rib

Meck of 2nd rib Eﬂalana m&dluﬁ

Neck

Tubercle of 2nd rib
Oirigin of serratus anterior

muscle (1=t digitation] Angle of 2nd rib

15t rib Body

Scalene
tubarcle

Crigin of serratus anterior muscle [2nd digication] Insertion of posteriar scalens muscle

RELATIONS AND ATTACHMENTS OF LEFT FIRST RIB

The' costotransverse
ligament

o8 Tubercle

Sympathetic trunk a_d/;‘ J
Supreme intercostal vein /
Superior intercostal artery

T1 nerve root

Ext/int intercostals

Articulation with
first costal cartilag

Scalenus medius

Serratus anterior

Groove for
rapleural membran r
Suprapleural membrane Subclavian artery Eu hﬁjﬁ"’lm v
& vein separated
Subclavius / by scalenus anterior
Costoclavicular on scalene wbercle
ligament with T1 root beneath
artery

The under surface of the 1st rib is smoother. When the rib is laid

on a flat surface, the head touches the flat surface when the rib is
the correct way up



Left 1st and 2nd Ribs

Superior View

Subeclawius musale

Groowes for subclawian

wain and arteny Moa ok

Tubercle (mo anglel)
Antarior . : : . - Head

scalene
mousc| e

He ok
Middie scalane musale
Tubencle
Sematus anterior muscl e I
st digitation) = -
__:_ Angle

i
r

Fostarior scalene muselise

Seamatus anterior muscle (2Znd digitation)



Attachment for subclavius muscle Head of first rib

Groove for subclavian vein rMeck of first rib

First rib Tubercle of first rib

. ' Head of second rib
Scalene tubercle of first rib

Meck of second rib
Second rib

. Tubercle of second rib
Groowve for subclavian

artery

angle of second rib

shaft of first rib
Crest of rib neck

Shaft of second rib Articular facet of

rib tubercle
Sarratus anterior

tuberosity Costal tubercle

Body of rib Angle of rib

Eleventh Rib Head of eleventh rib

Shaft of eleventh rib Angle of eleventh rib KENM

HUB

@ wrwrww. kenhub.com




Hoead

Neck
e Tubsercle Neck

_ Superior  Inferior
Articular facet T

::::,mnn Articular facets
| for vertebral body

Costal groove

Head { {&

Neck

Internal surface

Costal
groove

Costal cartilage

External surface

A Anterior

Tubercle Neck

Nonarticular surface Articular facets

B Articular facet






