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Axial v. Appendicular Skeleton

e Axial Skeleton
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ey * Vertebral column
R * Thoracic cage
“ e Ribs and sternum

* Appendicular Skeleton

* Bones of the upper and lower
limbs

 Plus, pectoral and pelvic girdles
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The spine, or vertebral column, is composed of 5 main segments:

sthe cervical,

sthoracic,

cand lumbar curvatures,
* the sacrum,

cand the coccyx.

E:!,./I 13 Cervical curvature

7 wertebrae (C1-C7)

Spinal cord

Each of these curvatures is composed of individual vertebrae,
which provide structural support and protection for the spinal

cord.

Vierebral body | A
Thoracic curvature

12 vertebrae {T1.T12}

-There are 24 movable vertebrae in the spine;

*7 in the cervical curvature,
*12 in the thoracic curvature,

Comis madullaris o
*5 in the lumbar curvature.

Lurmbar curvature

Cauda equina & vertebrae (L1-L5)

*Additionally, the sacrum consists of 5 fused vertebrae

Sacnm
2 fused vertebrae

q mﬂ%m&

the coccyx is composed of three to five fused vertebrae.
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Bone notch at the base
of the neck is C7.

The spinal cord ends
approximately
between L1 & L2,

Sacral cord segments
{£1-55 “Cauda Equina”)
are level with T12-L1
Verebrae.

The sacral vertebraa
are fused o make up
the sacrum.

The cocoygeal verlebraa
are fused to make the
coccyx or “lail bone”,

1

L1

1]
-
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Carvical spinal nerve roots C1 - C7

correspond with upper aspects of
vertebral bodies.

Sensation of C7 nerve is Tor
the middle finger.

C8 and lower spinal narve roots
leave below the comasponding
vartebral body,

Sensation of T4 spinal nerve is
approximataly laval with the
nipple line.

Sensalion of TG spinal nemve rool is
approximalzly level with Ihe bollom
of the sternum.

T10 Sensation of T10 spinal nernve root is

approximataly level with the abdomen.

T12 Sensation of T12 spinal nerve root is

approximately level with the
pubic bone

The sensations of lumbar nerves
are over the legs.

Sensation of 33,54 & 55 nerves is the
Parineal [genital) area.

Sky hook




THE VERTEBRAL COLUMN
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Term

Cervical
Thoracic

Lumbar

Sacrum

Coccyx

# of Vertebrae

7
12

Soré6

5 (fused)

Body Area

Neck
Chest

Low Back

Pelvis

Tailbone

Abbreviation

C1-C7

T1-T12

L1-L5

S1 S5

None




Functions of the Vertebral or Spinal Column Include:

*Spinal Cord and Nerve Roots

Protection *Many internal organs
Base for *Ligaments
*Tendons
Attachment
*Muscles
*Head, shoulders, chest
Structural Support *Connects upper and lower body
*Balance and weight distribution
*Flexion (forward bending)
Flebiiy g | b
Mobility & &

*Rotation (left and right)
*Combination of above

Other

*Bones produce red biood cetls

aNMineral ctarage
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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 1n the thoracic curvature
posteriorly.

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

Lordosis. An increase in the lumbar
curvature anteriorly




Y
|
o

‘ L

e

Lumbar Thoracic Forward
Lordosis Kyphosis Head




Spinal deformity types

Tl

...:________z..___:___._.:.#?

Kyphosis Londosis Flan back

Moermal

Sooleodis



Cervical 7 Lordosis

Thoracic Kyphosis
Lumbar 5 L ordosis
Sacral L.ordosis
Coccygeal
Lateral (Side) Posterior {Back)
Spinal Column Spinal Column

Cervical

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.




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




* Formed from 26 irregular bones (vertebrae)
connected in such a way that a flexible curved
structure results

e Cervical vertebrae — 7 bones of the neck
* Thoracic vertebrae — 12 bones of the torso
e Lumbar vertebrae — 5 bones of the lower back

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

Lumbar Vertebrae (L1-5)
Left Lateral View

Transverse praces

Spinous process

Wertebral body
Inferios aricular process

Intervanebial dise

Inferigr wertabral notch

Intencedebral foramen

Superlor wertebral noteh

Arleular facet for sacrum

Figure 7.13
Anterior view Right lateral view

% gﬂ: * 4 fused vertebrae "



Lumbar Vertebrae (L3-4) - Assembled
Posterior View

Superior afficular process

Mammillary progess

Werebral canal

Transwerss Progess

Vedebral bady
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Spinaus process

Inferior atticular process
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Vertebral Column:
b | ” Ligaments
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* Anterior and posterior longitudinal
ligaments — continuous bands down

the front and back of the spine from
the neck to the sacrum

* Short ligaments connect adjoining
vertebrae together

Imterarticular ligament

I'ntervertebral jibwr

ocartilage



Ligamentum Flavum

Vertebral Column: Ligal

P (W Facet Intertransverse
W il | Capsulary Ligament
‘ e Intervertebral Lngament
Supraspinous ligament | ¢ disc
Transverse process ——————— ‘ j Anterior
( T >27/ longitudinal p _
: i t '
Sectioned L Interspinous L OS.tef‘ijf |
spinous process Ligamem or]gltu ns
Intervertebral foramen ngament
Ligamentum flavum st | Posterior longitudinal
i ligament
Interspinous ./,} ' Anulus fibrosus :
ligament .- o a7 ' Anterior
Nucleus pulposus SUQFGSPIHOUS I.ongitudin 3'
Inferior articular process — Sectioned body Ligament Ligament

(a) of vertebra



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 el
Herniated nucleus [EEIEEL 5;;:;1:’
pulposus

Hyaline Cartilage Filum Terminale

Perichondrial Vasculature
f Duramater
)

-’ Posterior Primary
Absence of Dura Mater " Division

.

. o
L5Vertebra e
\ - 5 g
i 4 ——Recurrent Meningeal

<

Concentric Fissure j - \" :
_— \‘;p R

Radial Fissure L3 Nerve Root

-
g

L5 Nerve Root _ S Gray Rami
4 Communicantes
4;,,

Annulus Fibrosus b <. o -
y w / L4 Nerve Root

Nucleus Pulposus . L5 Endplate

i h i Annulus
L4 Vertebra L5 Endplate Fracture uchaus Pulposus




___ Vertebral body

Intervertebral
foramen

—— Anulus fibrosus

Nucleus
pulposus

Lateral view Superior view



Hyaline Cartilage Filum Terminale

Perichondrial Vasculature
Dura mater

Posterior Primary

Absence of Dura Mater Division
LS Vertebra s % -
Sl -
. - Recurrent Meningeal
Concentric Fissure T
Radial Fissure ' L3 Nerve Root
LS Nerve Root 1 . Gravy. Rami
Communicantes
Annulus Fibrosus ' e
M"L‘I ' L4 Nerve Root
s
Nucleus Pulposus L5 Endplate

L4 Vertebra LS Endplate Fracture




Vertebral Column Intervertebral Discs

Vertebral spinous
process (posterior

aspect of vertebra) Spinal cord

Spinal nerve
root

Herniated
portion of
disc

Anulus

fibrosus

of disc Nucleus
pulposus

(b) . isc

Azial (Overhead) View
of Intervertebral Disc

. Annulus Fibrosus

HNucleus Pulposus

Figure 7.14b



General Structure of Vertebrae

A typical vertebra has the following structural
features:

I, body

i, vertebral arch, which consists of:
a. two pedicles

b. two laminae

Il 7 processes:

two transverse processes

one spinous process (spine)

: two superior articular processes
with facets

d. two inferior articular processes
with facets

©o T o
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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

e 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

THORACIC VERTEBR arch

Lamina
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Cervical Vertebrae

® 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

Deccipital Bone

Nuchal Line i
!} #— Mastoid Process

2 ' |
B i f
> 43 .
Styloi ¥ Atlas
tyloid Process H% - 7
Fg ' Sty K 3
Axis _ ¥

; ! Mandible

Spinous Process

c7
T —

Clavicle — 3
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CERVICAL (3-7)

SUPERIOR VIEW

Superior
articular process )
Spinous
Inferior process
articular /4
. Vertebral
rocess
B / y \, ( L / foramen
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(s
&

Transverse
process

Transverse
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Amierior tuberncle Supesior articular facet for atlas

[T

Articular facet for dens

Lateral mass Posterior articular facet (for
Vertehral transverse ligament of atlas)

foararmrieers

Transverse foramen

Suprerior articular surface
of lateral mass for occipital
comnedy e

Posterior anch

Posstericr tubencle

Atlas (C1): superior view Inferior
articalar
Process g™ Spinous process

Bioddy Transverse process Body

Transwaras
foramen

SLEpEr I
articular face

Vertelwral foramen

SPHINOUS Process

4th cervical vertebra: superior view

7th cervical vertebra: superior view



Cervical Vertebrae: The Atlas (C,)

Cervical Vertebrae: The Atlas (C,)

* The atlas has no body and no IS i

spinous process & AN
* It consists of anterior and posterio % = —;

arches, and two lateral masses = P

. 5;{*;3 Poslerior tubssche

* The superior surfaces of lateral ¢

masses articulate with the occipital .

Facet for dens Anterior ubercle
condyles

articular
Transverse foramen / facel

Posterior arch Posterior tubarcle
() Inferior view of atlas (C,)

Figure 7.16a, b



anterior tubercle

anterior arch

[ superior
; articular facet

lateral
masses

posterior arch

posterior tubercle

the 1st cervical vertebra



Cervical Vertebrae: The Atlas (C,)

Anterior Anterior tubercle Posterior Articular Facet
_ Superior articular '
_ : facet _ y % A

Lateral
masses

Anterior arch

Transverse foramen

Superior Articular

Process Of Atlas

. : B i or- Lateral Atlanto-Axial
Posterior arch = TNM N Joint

oy % Inferlor Articular

Process Of Axis

Posterior tubercle

Vertebral Foramen

Anterior

/— Anterior tubercle

-, Anterior
¥’ - = arch

Facet for dens

Lateral
masses

process
Transverse fory
Posterior arch

(b) Inferior view of atlas (C,)

Inferior
articular
facet

Posterior tubercle

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



Cervical Vertebrae: The Axis (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




The Axis (C2)

Lateral
Bﬂd}" Odﬂnt0|d MESS
Process
(Dens)

Superior
Articular
Facet

Inferior
] Spinous
Articular Transverse PF{)GESS
Facet Process

Anterior View Posterior View









Cervical Vertebrae: The Axis (C,)

Anterior

Superior
articular
facet

Transverse

Transverse ~ L A8 AT 3
process = FM‘ . U
W, -
Inferior - Mk foramen
. SO i
articular . _

Lamina

Spinous process

(c) Superior view of axis (C,)

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¢c



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)

Superior
articular facet
(Lateral mass)

Groove for
vertebral artery

(Posterior arch)

Odontoid process

(of C2) Anterior
»&* \( arch

Transverse
ligament

of the atlas

Axis (C2)

Odontoid
process

Superior articular
facet

Transverse
foramen

Bifid spinous
process




HOME Cervical Vertebrae

Atlas and Axis

Facet b aieg Aflas (C1)

o rrontd Axta (C2)
fesior postercsupenon vew




Cervical Vertebrae (C4 and C7)
Superior Views

Anteriar Transverse process

tubercle

Bady Body

Groove for

spinal nenve
/rransuerﬁe

foramen

Anteriortubercle

Fosteriar

tubercle Fosterior tubercle

Fedicle

Superior
articular facet

Inferior atticular process e——

Lamina
Wetebral foramen

__-_.-M'I-..-_-_--_ SFIiI'IEILIS FITEICEES

Cd cerrical wvertehra

C¥ cerrical vertebra



Merve roots 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
body

Small, oval

Medium, heart-shaped

Large, kidney-shaped

2- Transverse foramen for
vertebral arteries

Present

Absent

Absent

3- Spinous process

Short, bifid

Long, slender and
overlapping

Quadrangular, horizontal

4- Vertebral foramen

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

Small, circular

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

5- Costal fovea

Absent

Present

Absent

6- Articular processes

Flat, rather horizontal

Flat, in a frontal plane

Concave, in a sagittal plane




Regional Characteristics of Vertebrae

Regional Characteristics of Cervical,

CERVICAL (3-7)

=

Vertebrae

LUMBAR

SUPERIOR VIEW

Superior
articular process A
Spinous
Inferior Process
articular
process Vertebral
S foramen
.

Transverse
process

Vertebral
foramen

Spinous process

Transverse
process

Vertebral
foramen

articular process

- Transverse Su_perior Su’perior
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 Suptell'lor process |- . ¥ | e
Spinous process costa ——
process - 2 facet AR D
'm‘f‘? ; - Body S 3 Fia
-|  Transverse - . Inferi ' Inferior
Inferior IeLIOr
| Process (€ 5 | notctl'l costal facet notch
Inferior b . (for head Inferior
: Spinous of rib)

process

process

articular process




Thoracic Vertebrae

Thoracic Vertebrae

Transverse process

Lamina of rib)

Inferior costal
facet {for head
of rib)

Inferior
articular
process

Spinous
process

(b) Thoracic vertebrae

Figure 7.17h
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spinous process
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articular process




5th thoracic vertebra with rib. Anterior aspect.

Neural spine

Prezygapophysis
Neural arch 1gapopny

Tubercle of rib Transverse process

Head of rib—

Centrum

Rib

Articular facet £
on tubercle of rib

Spinous process

Shaft R

Transverse

Ligaments costal facet
(for tubercle

Neck of rib of rib)

i ) 7—Body of
Head of rib \, Gl
Superior costal facet — vertebra

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

Supsenior articulas process

Facat for articulation
with tubercle of rib

Facet for articulation Transverse process Infarior articular process Demitacets for articulation
wiith tubercle of rib with head of nbs

Posternor A LEUELIA =



1st Rib

Clavicle
Veriebral i = Darsal rook
chr # ganglion
Tracheal
Bifurcation .
Pedicle
Inferics
Interveriebral articular
6th Posterior s S
Rib
Transverse , Imervertebral
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Lumbar Vertebrae

VERTEBRAL
PEDICLE
j FORAMEN
jer
j‘ '} 4

TRANSVERSE g4 _ ._f" L. <

PROCESS 7 - -
[ spinous process ’ “ Fa ’
Lamina e K
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Superior

Lum" & Vertebrae ieee

- Pedicle
Transverse —/

process
Body

Intervertebral
¢ disc

Inferior
articular
process

The lumbar spine is the lower back that begins below Spinous
the last thoracic vertebra (T12) and ends at the top of process
the sacral spine, or sacrum (S1). Most people have 5

lumbar levels (L1-L5), although it is not unusual to

have 6. Each lumbar spinal level is numbered from top

to bottom—L1 through L5, or L6.

(c) Lumbar vertebrae
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Transverse
Process

Intervertebral
Disk
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Sacrum

Sacrum
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Process
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Vertebral body

Vertebral foramen

Pedicle

ransverse process \ gLs

Superior articular pr:essé,

Mammillary process

ACCEssory process

Lamina

Spinous process

L2 vertebra:
superior view

Spanois Fracess
_HH :

— Lafping

Infeior Artioussr Frocei
Supenor Azboular Frooes
MamBary Process

Acessony Pencess

e Pl R u f.vm'-l_ i F‘u.u'

niveital Fodamien 7

Vextetual Body
FIG.61-2 Lateral osteophytes (arrow) of spondylosis deformans
e 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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foramen Transverse
Body process
Intervertebral foramen
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Modified from Fig. 7.18 Modified from Fig. 7.19
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Sacrum and Coccyx:

Superior
articular
process

Y i, Ala
5 /_ Sacral

-Ala

Auricular
first surface
sacral
vertebra

Sacral

promontory
Transverse ridges
(site of vertebral ,
fusion) Median Lateral
sacral sacral
crest crest
Anterior
sacral
Apex toramina Posterior
sacral

foramina

Sacral

— Coccyx hiatus
4 Coccyx—

(a) Anterior view (b) Posterior view
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Sacral crest
Coccyx

Posterior sacral
foramen

lliac crest

Sacral hiatus
Vertebral foramen



Sacrum

Superior
articular
process

Bodyol ———

first ' _~
sacral ; gh
vertebra

Sacral
promontory

Lateral

Transverse ridges Median

(sitg ohiyerietrel sacral sacral
fusion) crest crest
°*  _ Anterior .
- : sarral Pasterior
—APEX. foraming S0
; b foramina
Sacral
hiatus

— Coceyx Coceyx —

(a) Anterior view (b) Posterior view




articular surface superior sacral sacral
for L5 articular canal tuberosity
+ ala facets

promontory

dorsal
wall

medial
crest

ventral

ancral transverse

foramina 4 ndges sacral ,/ dorsal sacral
articular surface cornu foramina
for coccyx

ANTERIOR POSTERIOR



SACRUM

(posterior view):

» dorsal sacral foramina, superior
articular facet,

eauricular surface (on sides, for os
coxa),

*(ala),

*median sacral crest,

sacral canal,

» sacral hiatus.

& S STperior
L"@_ﬂ-@x . articular process

Sacral
promentory




A

Lumbosacral
articular surface

Superior
articular process

of pelvic brim
(linea terminalis)

Sacrum

Anterior (pelvic)
sacral foramina

Apex of sacrum

C0CCyX

Transverse process
of coceyx

Catlyn verson Coceyx

process

Sacral hiatus

Median sagittal section

sFacets of



llio~pectineal line
(Arcuate line: pelvic brim)

lliac crest and
fossa

Sacroiliac
joint

Anterior superior
Anterior inferior
lliac spines

Pubic tubercle

Ischial spine crest and

and tuberosity - :ﬂ:r;gggsial

Obturator
foramen







Anterior View

Fn-ﬁte-nr 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 Ilium 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?

Sacrococcygeal
junction



Promonfory




Sacral karms
[Superior articular processes)

Sacral

Crorsal
foramina

Sacral
hiatus

—Cocoyx




Coccyx
* Coccyx (Tailbone)

* The coccyx is made up of four (in some cases three to
five) fused vertebrae that articulate superiorly with the

sacrum

Coccyx (3-5 fused)

« “Tailbone™
« Useless bone........

€ oy s Waantrml Wiy » - But painful!

-« Shight support to pelvic organs
and ligament attachment

- Articulates superiorly with
sacrum

-« Anterior concave

- Posterior convex




* Anterior angulation of
the coccyx?
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Bony Thorax (Thoracic Cage

5%
True —
ribs
(1-7) -
>
L f
= ‘\ &
P
False — . .?
ribs
(8-12) L
k— Floating
ribs
(11,12)

(a)

1
Vertebra

Jugular notch

} /Clavicular notch

ﬂr— Manubrium
e o . Sternal angle

e Body

! d L Sternum
= Xiphisternal

e - joint

Xiphoid
process

Intercostal
spaces

— Costal cartilage
Costal margin
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(Thoracic Cage

Bony Thorax




Bony Thorax (Thoracic Cage)

True —
ribs
(1-7

False —
ribs
(8-12)

(a)

Jugular notch

_»— Clavicular notch

Manubrium ]
Sternal angle
Body

Xiphisternal
joint

— Sternum

Xiphoid
process

Intercostal
spaces

Costal cartilage
Costal margin

Figure 7.19a






Bony Thorax (Thoracic Cage)

| Ribs

Left common carotid artery

Costal Cartilage

Jugular notch

Sternum , o Tks——b---
Left brachiocephalic

vein

Sternal angle

Heart

Xiphisternal /
joimt T ——-

Diaphragm

Aorta

i gl [EaciiviE
- M Anatomy (b) Figure 7.19b




2. Thorauc Cage
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Anterior view



viewed from o M
the right side '




Thoracic Cage - Ribs

J'.J-;L;iar notch
/ ~ Clavicular notch
» / i
#

———Manubrum ) » Superior 7 pairs that attach directly to
e e e ) Stemal angle | sternum by CC

y _——Body

= Stermum
Xiphistemal |

o J * Inferior 4 pairs (8-10) and attach
indirectly to sternum

and have no
anterior attachments (muscles)
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Sternum (Breastbone)

* A dagger-shaped, flat bone
that lies in the anterior midline | i
of the thorax oo\ / noch

e Results from the fusion of
three bones ey

. . Sternal :
* the superior manubrium, angle Sternum: / )

Manubrium

Superior Superior

Jugular notch Clavicular notch

Manubrium Clavicle

Scapula

e the bOdy, Body \_\
: Y 5
* the inferior xiphoid process ) T stmalange
. . Body
* Anatomical landmarks include Xiphoid 7
* the jugular (suprasternal) P ! Costalcartges
112l
notch 9
th t’ | l 12—\TOK"\*-Intercostal space
* the sternal angle,
* the xiphisternal joint Xiphoid
process
Inferior Inferior

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



Protection: The sternum provides protection to vital organs in the chest, including the heart,
lungs, and major blood vessels. Its position in the front of the thoracic cavity shields these
organs from external trauma.

Attachment point for ribs: The sternum serves as the attachment point for the ribs via
cartilage. The ribs articulate with the sternum to form the rib cage, which encloses and protects
the thoracic organs while allowing for respiratory movement.

Support for the shoulder girdle: The sternum also provides support for the shoulder girdle
and upper limbs. It articulates with the clavicles (collarbones) at its superior end, forming the
sternoclavicular joints, which help stabilize the shoulder joints.

Muscle attachment: Various muscles of the chest, abdomen, and neck attach to the sternum,
providing support for posture and facilitating movements such as breathing, arm elevation, and
neck flexion.




Suprastemal
ld! -
& Clavicular Jugular (suprasternal)

notch notch

Costal
cartilage
of 1st rib

Manubrium

Sternal angle
(manubriosternal
joint)

4" costal

Transverse
4 stemnebras ridge'
Costal

notches
Body of sternum

Xiphisternal
joint
Xiphoid
process

ANTERIOR LATERAL (A)
VIEW VIEW



lﬁg;!;r clavicular

manubrium notch

manubrio-
sternal
joint

corpus
sterni
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ANTERIOR LATERAL POSTERIOR
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4 fg.—.’l‘y—’%moraoic vertebra

' e

w Manubrium

Sternur
)
True ribs
(vertebrosternal \
) Body — Sternum
‘. — S
Humerus )

A
Vertebrochondral \ _
ribs Costal
1 cartilage
e \ Hyaline Cartilage

12

Floating ribs

(vertehral rihg)




Sternum - Manubrium

W ‘Handle”
1+ Connected to the first 2 ribs

e Clavicular notches articulate with
clavicles (collarbone)

e Clavicular Articular facets

Costal Cartilage



Sternum - Body

“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

° llTi pll

e Cartilaginous (hyaline) that becomes
bony over the years (@40)

e Partial attachment of many muscles

-
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* 3 major anatomical
landmarks:

Left common carotid artery

Jugular notch ﬁ?
_LH"“"---.--- ____'_5-"_,_.__'__
Left hracmuuephauc——- LB .
vein / . "F‘"ﬁé\
Sternal angle --—-‘_"_'?_ | | _#T‘#_
(g |
.'.!F ] _,"_‘n.'..'“'u
ﬂphiﬂl&l’ﬂﬂl—xﬁ_‘f" : ____I |
jint 0 T = 3 T
Diaphragm ' 1"!, W
=)/
Aorta %

* 1. Jugular notch

* Central indentation
in manubrium

e 2. Sternal angle

 Manubrium joins the
body
e 3. Xiphisternal joint
 Cartilaginous union

between xiphoid
process and body




STERNUM

1. Jugular Notch

2. Manubrium

3.  Sternal Angle

4.  Body (Gladiolus)
5. | Xiphoid Process

The sternum is composed of three parts:

*The manubrim, also called the "handle", is located at the top of the sternum and moves slightly. It is
connected to the first two ribs.

*The body, 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 xiphoid process, 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 adulis.

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.



manubrium stermi

cartilaginous joint

Body

ossification

body of sternum

Xiphoid
Process

¥iphoid process




Ribs

Structure of a Typical True Rib

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

Transverse costal
facet (for tubercle

Superior costal facet
(for head of rib)

Body of vertebra
Head of rib

Interveriebral disc

Meck of rib
Tubercle of rib
Shaft
Angle _Ji 53 Sternum —— |
of rib & o ‘ NRAHELES W
Cross— | ¢ ! S | ".
section | || e
i ' \—Eoslal groove /\
(a) Costal cartilage

Figure 7.20a



Supraspinous fossa

Scapular
notch
Acromion
Acromio-
clavicular joint Dens of axis (C2)
Atlas(C1)

Coracoid
process

= = = Sternaclavicular
5 joint

Clavicle
Costal
Costal tubercle
angle
2nd rib Manubrium
A Variations in rib size and shape. sterni
Costal
tubercle
Tuberosity
for sematus
anterior

subclaviam a.

t} Tubercle for
" scalenus anterior

Groove for
subclavianw,

which protects the intercostal vessels and
nenves.

C Right ribs, superior view.

of neck

Head

Head

2nd rib

B 1strib. Moter Most ribs have a costal groove \ -._
along the inferior border (not shown), N ]\
s ; 11th rib

Sthrib




Structure of a Typical True Rib

* Bowed, flat bone Transverse costal Superior costal facet
- facet (for tubercle (for head of rib)
consisting of a head,

of rib)
neck, tubercle, and
shaft

Body of vertebra
Head of rib

Intervertebral disc

Neck of rib
Tubercle of rib

Shaft

Sternum —— |

Cross—{ | &/ & || - B
section | \* \
of ok Costal groove

(a) Costal cartilage



Structure of a Typical True Rib

Ligaments

Neck of rib

/

Headral tib thoracic ’ %
Superior costal facet s Ribs 1-7 "True" 8-10 "False““ 11-12 “Flpaﬂng"

8 |

Body of

(b)



Transverse costal
facet (for tubercle
of rib)

Superior costal facet
(for head of rib)

Body of vertebra
Head of rib
Intervertebral disc

Neck of rib
— Tubercle of rib

g . Shaft
= e L | Etarnum

<
of rib 1 B -
Cross- W T
mtinn{@: M B
of rib o
A
\— Costal groove

Costal carlilage

{a)
Tubercle of rib Spinous process
Shaft ‘
Ligaments
Neck of rib
: Body of
Head of rib ol i

Superior costal facet R vertebra

Rib Anatomy — Typical Ribs
* Dorsal attachment

* Head of Rib = 2 Demifacets
* Superior demifacet

* |nferior demifacet of
vertebra above it

* Intervertebral disc
* Tubercle of Rib

* Articulates with Transverse
Costal Facet (Thoracic
vertebra)

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

 Ventral attachment

* Costal cartilage




Rib Anatomy — Atypical Ribs

Facets for articulation Articular

Shaft with vertebrae Head Neck tubercle
1

Costal angle

Junction with
costal cartlage

Costal groove

)

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

e #11 and 12 — do not articulate with a vertebral
transverse process



NIPDC

Articular FaJe‘tUél%b

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

W oINS RN~

-
(=]

11. Spinous Process
12. Lamina

13. Vertebral Foramen




Groowes for subclavian vein and artery

Tubercle

Origin of subclavius musele Inzertion of middle scalene muscle

o Head af 15t rib

Meck of 1zt rib

Tuberche of 1st rib [no-angle) AﬂﬂEhMEm ﬁ:‘-r

o ﬁHead of 2nd rike

Meck of 2nd rib scalens medius

Inzertion of anteriar
scalene muscle \

Orrigin of serratus anterior \

miuscle (1=t digitation]

Tubercle of 2nd rib

Angle of 2nd rib

Istrib

Origin of serratus anterior muscle [2nd digitation] Insertion of posteriar scalens muscle

RELATIONS AND ATTACHMENTS OF LEFT FIRST RIB

Tubercle
Supreme intercostal vein

S Ext/int intercostals
Superior intercostal artery

1

—— ’ ‘\
S

T1 nerve root Scalenus medius

Serratus anterior

Groove for
Subclavian artery subclavian v

& vein separated

by scalenus anterior
Costoclavicular on scalene wbercle
ligament with T1 root beneath
artery

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

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

45 :
-— -—q = —
The' costotransverse - Ll:’a .
ligament W A o

Head

Meck

Body

Scalene
tubarcle

Articulation with
first costal cartilage




Left 1st and 2nd Ribs

Superior View
Subolawius musche
Head
Groowes for subclawian
wain and arteng B ok

Tubarcle (no angle)

Head
bl
Middia scalene rmuscie
Tubercle
Seratus anterior muscle
st digitationy
Angle

Fostarior scalane muscls

Semratus antderior mmuscle {2nd digitationd



Artachment for subclavius muscle

Head of first rib
Groove for subclavian vein

reck of first rib

First rib Tubercle of first rib

Scalene tubercle of first rib

Head of second rib

Meck of second rib
Second rik
Groowve for subclavian

Tubercle of second rib
artery

Angle of second rib
Shaft of first rib

Crest of rib neck
Shaft of second rib

]
Serratus anterior

Articular facet of
tuberosity

rib tubercle

Costal tubercle
Body of rib —

Angle of rib
Eleventh Rib

Head of eleventh rib
Shaft of eleventh rib

Angle of eleventh rib M EM
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— Mo Posterior ~ 'Uercie
Head ;
Head— 0

Neck
Internal surface

Costal
groove

Costal cartilage

Superior  Inferior
Articular facet S

h- ey Articular facets '
process for vertebral body A Anterior

External surface

Tubercle Neck

Crest

Articular facets

Costal groove

Nonarticular surface
B Articular facet










The Lumbosacral Plexus

Lumbosacral Plexus
BRANCHES

— Superior Gluteal N.
(L4, L5, §1)

Inferior Gluteal N.
(L5, $1, 2)

SCIATIC N.

Posterior Cutaneous
N. of the Thigh Pudendal N.

(81,82, 83) (52, 83, 4)




Articulated vertebrae

Superior articular process

Spinal cord

Pedicle

Spinous process

Body of vertebra

Transverse process

Intervertebral disc

Spinal nerve

Inferior articular process Lamina



Types of vertebrae
Axis (2nd cervical vertebra)
Atlas (1st cervical vertebra)

Typical cervical vertebra

Typical thoracic vertebra
Typical lumbar vertebra



L Shoulder joint, anterior view, right side
Trapezoid ligament (part of

coracoclavicular ligament)
Acromioclavicular ligament

Clavicle

] Conoid ligament (part
Acromion . .
- _ of coracoclavicular

=
Tendon of - vz ligament)

supraspinatus muscle [} Superior transverse
| P

scapular ligament

Coracoacromial ligament )
Coracoid process

Tendon of long head of

Articular capsule
biceps brachii muscle P

Tendon of
subscapularis
muscle

Humerus Scapula (in part)




Knee joint;, anterior view

Articular surface of lateral

condyle of femur Articular surface of medial

condyle of femur

Tibial collateral ligament
Anterior cruciate ligament

Posterior cruciate ligament

Lateral meniscus Medial meniscus

Articular surface of

i f
Articular surface o medial condyle of tibia

lateral condyle of tibia

Patella

Fibular collateral ligament

Tibial tuberosity
Patellar ligament

Tendon of quadriceps femoris muscle



Knee joint, posterior view

Anterior cruciate ligament

Articular surface of medial Fibular collateral ligament

condyle of femur

Articular surface of lateral

. ) condyle of femur
Medial meniscus y

Lateral meniscus

Articular surface of lateral
condyle of tibia

Articular surface of
medial condyle of tibia

Tibial collateral ligament

Posterior cruciate ligament



Sternum, anterior view

Jugular notch Clavicular notch

Manubrium

Sternal angle

Xiphoid process




Atlas, superior view

Posterior arch

Transverse process
Transverse foramen

Superior articular facet Lateral mass

Anterior arch




Atlas, inferior view

Posterior arch

Transverse foramen

Transverse process

Inferior articular facet

Anterior arch




Dens (odontoid process) AXIS, SUPEROE VIBW

Superior articular facet
Transverse process

Inferior articular
process

Lamina
Vertebral foramen

Spinous process
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Inferior
articular
facet

Lamina

Axis, inferior view

Transverse process

Transverse
foramen

Vertebral foramen

Spinous process




Superior
articular facet

Inferior articular
process

Pedicle

Cervical vertebra, superior view

Transverse foramen

Transverse
process

Vertebral foramen

Spinous process




Cervical vertebra, lateral view, right side

] _ Transverse process
Superior articular process

Spinous process iy USRS Transverse

foramen

Inferior articular process




Cervical vertebra; posterior view

Superior articular facet

Transverse process

Inferior articular process

Spinous process




Thoracic vertebra, superior view

Body

Costal demifacet
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Superior articular
facet

Vertebral foramen

Transverse process

Lamina
Spinous process




Thoracic vertebra, lateral view, right side

Superior articular process and facet
Transverse process

Costal facet

Transverse
costal facet

Spinous process

Costal demifacet

Inferior articular process




Thoracic vertebra, posterior view

Superior articular process and facet

Transverse process

Lamina
Inferior articular
process

Spinous process




Lumbar vertebra, superior view

Body

Pedicle

Vertebral foramen

Inferior articular process

Lamina

Spinous process




Lumbar vertebra, lateral view, right side

Superior articular process
Pedicle

Transverse process

Spinous process Inferior articular process and facet




Lumbar vertebra, posterior view
Superior articular process and facet

Transverse process

Inferior articular process




Sacrum, anterior view

Sacral promontory

Sacral foramina

Transverse lines




Sacrum, posterior view

Superior articular facet

Sacral canal

Sacral foramina s . N Median sacral crest

Sacral hiatus




Rib, superior view, right side

Costal angle

Body
Articular tubercle and facet




Rib, inferior view, right side

Costal angle

Costal groove




Axis, superior view

Superior articular
facet




Spinous process

Lamina

Inferior articular process

Cervical vertebra, superior view

Superior articular facet

Pedicle

Vertebral foramen

Body

Transverse foramen

Transverse process




Thoracic vertebra, lateral view, left side

Superior articular process and facet
Superior costal facet

Transverse costal facet

Transverse process

Spinous process

Inferior costal demifacet

Inferior articular process




Lumbar vertebra, posterior view

Superior articular process and facet

Spinous process

Inferior articular process




Rib, inferior view, left side

Costal groove

Costal angle

Articular tubercle and facet




Vertebral column, lateral view

Cervical vertebrae and curvature

Spinous processes -

Thoracic vertebrae and curvature

Intervertebral foramina

Intervertebral discs

Lumbar vertebrae and curvature

Sacrum and sacral curvature




Transverse processes

Spinous processes

Vertebral column, posterior view

Cervical vertebrae

Thoracic vertebrae

Lumbar vertebrae

Median sacral crest




Atlas, superior view
Posterior arch
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Atlas, inferior view
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Inferior articular facet

Transverse process

Transverse
foramen
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Axis, superior view

SATER D
TR eeecctn

Spinous process

Vertebral foramen

Lamina

Pedicle

Inferior articular facet

Superior
articular facet

Transverse process

Dens (odontoid
process)




Axis, inferior view
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Transverse
process

e
|
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Inferior
. Transverse foramen
articular , \

facet

Vertebral foramen

Spinous process




Cervical vertebra, superior view
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Spinous process

Vertebral foramen

Lamina
Inferior articular facet

Superior articular facet

Transverse
foramen

Pedicle Transverse process




Cervical vertebra, lateral view, right side
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Superior articular process
Transverse process
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Transverse foramen
Body

Inferior articular process




Cervical vertebra, posterior view
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Superior articular facet

Inferior articular process

_ Transverse process
Spinous process




Thoracic vertebra, superior view

Spinous process Lamina

Transverse process

Vertebral foramen Superior articular facet

Pedicle

Costal facet




Thoracic vertebra, lateral view, right side

Transverse process Superior articular process and

facet

Costal facet

Transverse costal facet

Spinous process

Costal demifacet

Inferior articular process




Thoracic vertebra, posterior view

Superior articular process and facet

Transverse process

. . Lamina
Inferior articular process

Spinous process




Superior articular facet

Transverse process

Lamina

Lumbar vertebra, superior view

Body

Pedicle

Vertebral foramen

Inferior articular process

Spinous process




Lumbar vertebra, lateral view, right side

Superior articular process

Pedicle

Transverse process

Spinous process

Inferior articular process and facet




Lumbar vertebra, posterior view

Superior articular process and facet

Inferior articular process




Cervical vertebrae
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Spinous

processes
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Cervical vertebrae and curvature

Intervertebral foramina

Intervertebral discs

Spinous processes




Thoracic vertebrae

Spinous processes Transverse processes




Thoracic vertebrae and curvature

Intervertebral foramina

Spinous processes

Intervertebral discs




Lumbar vertebrae

Spinous processes

Transverse processes




Lumbar vertebrae and curvature

Intervertebral foramina

Spinous processes

Intervertebral discs




Sacrum and coccyx, anterior view

Sacral promontory

Transverse

. Sacral foramina
lines




Sacrum and coccyx, lateral view

Median sacral crest

Auricular surface




Sacrum and coccyx, posterior view

Sacral canal ﬁ Superior articular facet

o
ot

Median sacral crest

_ Sacral foramina
Sacral hiatus




