C8.4

The Axial Skeletal System

Images Only



Appendicular skeleton




Axial skeleton




SKULL
Cranial portion

Facial portion

PECTORAL (SHOULDER) GIRDLE
Clavicle - ’

Scapula
THORAX
Sternum

Ribs
\
. UPPER LIMB

é—— Humerus

VERTEBRAL
COLUMN

PELVIC
(HIP)
GIRDLE

VERTEBRAL
COLUMN

PELVIC
(HIP)
GIRDLE

Metacarpals* Phalanges

LOWER LIMB
Femur

Patella

Tibia

Fibula

Tarsals

;' \\ Metatarsals
k .+ | Phalanges

M
75

(a) Anterior view

/g
it

g%

(b) Posterior view



Long bone

(humeru ;__.;
1\

Short bone
(trapezoid, wrist bone)

Sesamoid bone (patella)



FRONTAL BONE

Coronal suture
Frontal squama

Supraorbital foramen
Supraorbital margin
Optic foramen (canal)

PARIETAL BONE

Supraorbital notch

Squamous suture _ o
Superior orbital fissure

SPHENOID BONE
Ot TEMPORAL BONE
ETHMOID BONE NAS - BORE
PALATINE BONE SPH-ENO”? BQNE

R - Inferior orbital fissure
LACRIVAL BONE — ' Middle nasal concha
;Zos;g?nrgzm"fac'a' P Infraorbital foramen
ZYGOMATIC BONE " il . MAXILLA

Perpendicular plate
of ethmoid bone

— Alveolar process

INFERIOR NASAL of maxilla
CONCHA
VOMER
Alveolar process
of mandible
Mental foramen
MANDIBLE

Anterior view



Zygomatic arch

Coronal suture .

g e
PARIETAL BONE ! e

FRONTAL BONE

SPHENOID BONE

ZYGOMATIC BONE
ETHMOID BONE

L%

Temporal squama

LACRIMAL BONE

Squamous suture — : > | 4 //* Lacrimal fossa
TEMPORAL BONE — L ay
Zygomaﬁc process __ ._' ’ _ = = - .' Q&.L NASAL BONE

Lambdoid suture

Temporal process
n Mandibular fossa
MAXILLA

—_ Articular tubercle

Mastoid portion
OCCIPITAL BONE

External occipital
protuberance

External auditory
meatus

Mastoid process MANDIBLE

Styloid process
Occipital condyle

(a) Right lateral view



Frontal bone

Coronal suture

Sagittal suture

PARIETAL
BONES

Parietal foramina
Lambdoid suture

Sutural bone

Occipital bone

(b) Superior view



FRONTAL BONE
Sella turcica:
Dorsum sellae
Tuberculum sellae
Hypophyseal fossa
Frontal sinus

— Sagittal
plane

ETHMOID BONE:
Crista galli
PARIETAL BOME < Cribriform plate
Temporal squama 5 . o
Squamous suture erpendicular
. = plate
Lambdoid suture e N

TEMPORAL BONE

Internal auditory
meatus

External occipital —
protuberance

Mastoid portion
OCCIPITAL BONE
Hypoglossal canal

Sphenoidal sinus
SPHENOID BONE

INFERIOR NASAL
CONCHA

Occipital condyle
Styloid process
Pterygoid processes

Mandibular foramen

HYOID BONE
Medial view of sagittal section



Sagittal suture

OCCIPITAL BONE

External occipital
protuberance

TEMPORAL BONE

Mastoid process

Styloid process
Occipital condyle

VOMER

MANDIBLE

Posteroinferior view

PARIETAL BONES

Sutural bones

Lambdoid suture

Superior nuchal line

Inferior nuchal line
Foramen magnum
Inferior nasal concha

Hard palate:

Horizontal plate
of palatine bone

Palatine process
of maxilla



Coronal suture o e Zygomatic arch

g e
PARIETAL BONE ! e

FRONTAL BONE

SPHENOID BONE

ZYGOMATIC BONE

Temporal squama ETHMOID BONE

L%

LACRIMAL BONE
Lacrimal fossa

& — NASAL BONE

Squamous suture

TEMPORAL BONE
Zygomatic process

Lambdoid suture
Temporal process

n Mandibular fossa
MAXILLA
— Articular tubercle

Mastoid portion
OCCIPITAL BONE

External occipital
protuberance

External auditory
meatus

Mastoid process MANDIBLE

Styloid process
Occipital condyle

(a) Right lateral view



Zygomatic arch

VOMER —

SPHENOID BONE
Foramen ovale
Foramen spinosum
Mandibular fossa
Carotid foramen

Jugular foramen
Occipital condyle

TEMPORAL BONE

OCCIPITAL BONE

Inferior nuchal line

Superior nuchal line

Incisor teeth

MAXILLA:
Incisive foramen

Inferior view

Palatine process

ZYGOMATIC BONE

PALATINE BONE

(horizontal plate)

Inferior nasal concha
Pterygoid processes

¢ — Articular tubercle

Foramen lacerum
Styloid process

External auditory
meatus

Stylomastoid foramen
Mastoid process

Foramen magnum

Mastoid foramen

PARIETAL BONE

Lambdoid suture

External occipital
protuberance



Transverse

plane
FRONTAL BONE

ETHMOID BONE:
Crista galli

Olfactory foramina
Cribriform plate

SPHENOID BONE:
Lesser wing

Tuberculum sellae
Hypophyseal fossa - Sella

Dorsum sellae turcica

Coronal suture

Greater wing

Superior orbital fissure
Foramen rotundum

Foramen ovale
Foramen spinosum
Foramen lacerum

Squamous suture

TEMPORAL BONE:

Petrous portion

Hypoglossal canal Internal auditory meatus

Foramen magnum Jugular foramen

PARIETAL BONE

OCCIPITAL BONE Lambdoid suture

(a) Superior view of sphenoid bone in floor of cranium



Greater wings
Lesser wings

Optic foramen

(canal) Superior

orbital

Sphenoidal sinus fissure

in body

Body
Foramen rotundum

Pterygoid
processes

(b) Anterior view of sphenoid bone



. i A= kN P, .

-

Frontal sinus

ETHMOID BONE:
Crista galli
Olfactory foramen
Cribriform plate
Superior nasal concha

Middle nasal concha

Inferior nasal concha
Palatine bone

Maxilla
—— Sagittal
plane

(a) Medial view of sagittal section



POSTERIOR

Olfactory foramina

Ethmoidal cells
of ethmoidal sinus

Lateral mass

Cribriform plate

Crista galli

Perpendicular plate

ANTERIOR

(b) Superior view



SUPERIOR

Crista galli

Ethmoidal cells
of ethmoidal sinus

Lateral mass

Superior nasal
concha

Middle nasal concha

Perpendicular plate

INFERIOR

(c) Anterior view



Crista galli

Left orbit
Lateral mass
Perpendicular plate

Middle nasal concha

Inferior nasal concha

Vomer

(d) Anterior view of position of ethmoid bone in skull
(projected to the surface)



Crista galli

Perpendicular

olate F.rontal
sinus

Superior nasal Left

concha orbit

Superior nasal

meatus

Middle nasal Maxillary

meatus sinus

Middle nasal vamer

concha

Inferior nasal
concha

Maxilla

Inferior nasal

meatus ; ; ;
(e) Frontal section through ethmoid bone in skull



Coronoid

process

Condylar —— Mandibular
process foramen
Mandibular ‘b \
notch \ . L\
Ramus \ \ ¢ :

\ :

N \\‘\J P Alveolar
Angle = g process
Body N -

_ Mental
_ / foramen

Right lateral view



Sagittal
plane

Crista galli
Frontal bone
Sphenoid bone
Nasal bone
Nasal septum:
Perpendicular plate
of ethmoid bone
Septal cartilage
Vomer
Horizontal plate Palatine
process
of maxilla

of palatine bone

'

Sagittal section




FRONTAL BONE

Supraorbital

Supraorbital margin foramen

NASAL BONE

LACRIMAL BONE

ETHMOID BONE
Lacrimal fossa

MAXILLA

SPHENOID BONE
Optic foramen (canal)

Superior orbital fissure

PALATINE BONE

Inferior orbital fissure

ZYGOMATIC BONE
Infraorbital foramen

Anterior view showing the bones of the right orbit




Coronoid
process
Condylar —— Mandibular
process ‘ foramen
Mandibular ‘b \
notch \ . AN
Ramus \ \ ¢ :
N \\‘\J P Alveolar
Angle = g process
Body N -

_ Mental
_ / foramen

Right lateral view



Frontal sinus

Ethmoidal g . B
cells of =
ethmoidal ' :

sinus

k
I ‘H';
L. .1;;{‘

. I- _-l’

Sphenoidal ——
sinus

Maxillary
sinus

(a) Anterior view (b) Right lateral view



Sagittal
plane

Frontal sinus

Opening of
sphenoidal sinus

Opening of posterior
ethmoidal cells

Opening of frontal
sinus

Opening of

Sphenoidal sinus
Hypophyseal fossa

Nasal conchae (cut):
Superior

Middle maxillary sinus
Inferior ;
Nasal cavity
4'; Opening of

nasolacrimal duct

Orifice of auditory

(eustachian) tube Hard palate:

Maxilla
Palatine bone

(c) Sagittal section



Parietal bone

Future squamous
suture

POSTERIOR
FONTANEL

Future lambdoid
suture

POSTEROLATERAL
FONTANEL

Occipital bone

Right lateral view

ANTERIOR
FONTANEL

Future coronal
suture

Frontal bone

ANTEROLATERAL
FONTANEL

Sphenoid bone

Temporal bone



Mandible

Hyoid bone

Larynx

(a) Position of hyoid bone

Greater
horn

Lesser
horn

Body

(b) Anterior view (c) Right lateral view



Mandible

Hyoid bone

Larynx

(a) Position of hyoid bone



— QGreater

Greater
horn horn
b— < et V\ Lesser
horn \ horn
\
_ Body Ny Body

(b) Anterior view (c) Right lateral view



R | Cervical

% vertebrae (7)
M e

‘ﬁ"r’ - Thoracic

T g vertebrae (12)

3, P —— Lumbar

Intervertebral — ===, vertebrae (5)
disc 4y

_F_ggj»

=) .:!_,: —

Sacrum (1)

.:"I
ik

Coccyx (1)

(a) Anterior view showing regions
of the vertebral column



’“%Q —— Cervical
b vertebrae (7)

J_ y
m{{ia
Ay

E

15 »
I
1(\’

(

t

&

[a3]

.
[
|

—— Thoracic
vertebrae (12)

¥

4

1

[
w

!

4

4

J

b
lr

M

I~])

S e L
> 40 umbar

vertebrae (5)
disc

Sacrum (1)

——

- Coccyx (1)

(a) Anterior view showing regions
of the vertebral column

POSTERIOR ANTERIOR

Cervical curve (formed by 7
cervical vertebrae)

Thoracic curve (formed by 12
thoracic vertebrae)

disc
Lumbar curve (formed by 5
lumbar vertebrae)
Intervertebral
foramen
Sacrum Sacral curve (formed by
5 fused sacral vertebrae)
Coccyx

(b) Right lateral view showing
four normal curves



POSTERIOR ANTERIOR

Cervical curve (formed by 7
cervical vertebrae)

Thoracic curve (formed by 12
thoracic vertebrae)

disc
Lumbar curve (formed by 5
lumbar vertebrae)
Intervertebral
foramen
Sacrum Sacral curve (formed by
5 fused sacral vertebrae)
Coccyx

(b) Right lateral view showing
four normal curves



Single curve in fetus  Four curves in adult

(c) Fetal and adult curves



Vertebral body

— Intervertebral
—— foramen
)

Annulus
fibrosus of
intervertebral
disc e

Normal intervertebral disc Compressed intervertebral disc
In a weight-bearing situation

(d) Intervertebral disc



POSTERIOR ANTERIOR
Spinal cord

Facet of superior

POSTERIOR
articular process

L Spinous

process

N
Transverse

process

Spinal
cord

Facet of superior
articular process

Vertebral arch: (

.'

Spinal nerve

Facet for head
of rib

Intervertebral
foramen

Facet for head

of rib Intervertebral disc

Vertebral body

ANTERIOR

Inferior articular
process

(a) Superior view Spinous
process

(b) Right posterolateral view of articulated vertebrae



Atlas (C1) SUF’EFIIOFL :

Axis (C2)

Typical
cervical
vertebra

Dens of axis

Groove for vertebral

e artery and first cervical
: C1 nerve

1 L (atlas)

c2
(axis)

C3

C4

POSTERIOR ANTERIOR

C5

C6

Cc7
(vertebra
prominens)

INFERIOR

| ¥

Location of cervical vertebrae
(a) Posterior view of articulated cervical vertebrae



( --\_&\POSTERDR
‘ / Bifid spinous

-

POSTERIOR

_ rocess
Posterior arch g P
. ' N Groove for vertebral Lamina 4
A = y
/ artery and first \ ,
Superior articular . / cerv’ga{ spinal nerve . Superiar
facet i \ o~ articular
Lateral mass e Vertebral facet
P L foramen
t ( ' T~ Transverse Pedicle
‘Qg\; ¢ process —
Articular su rfape Transverse Vertebral
for dens of axis {5FAtTiGn body
Anterior arch —
ANTERIOR
ANTERIOR

(b) Superior view of atlas (C1) (c) Superior view of a typical cervical vertebra



= Spinous process

POSTERIOR ANTERIOR
_ Articular surface
Lamina ) ) for anterior arch
Inferior articular of atlas
process
Vertebral

Superior articular
facet

Dens

Lamina

foramen LAl .
N &

Superior articular - -

facet \

Transverse
foramen

Transverse
process

Spinous Vertebral body
process )
Inferior articular
Vertebral facet
body
ANTERIOR POSTERIOR

(d) Superior view of axis (C2) (e) Right lateral view of axis (C2)



ANTERIOR

Location of
thoracic vertebrae

POSTERIOR ANTERIOR

Transverse process __\G Superior vertebral notch
R Superior facet for head of rib
it -\ T1 Inferior vertebral notch

Inferior demifacet for head

\ of rib
Pedicle 3 S Superior demifacet for
; / X To-8 head of rib
\___——____—————— Inferior demifacet for head
of rib
Superior articular —i =
facet - = - f Superior demifacet for
Facet for articular TONA head of rib
part of tubercle SOy
of rib .
Spinous process —— y * ' Superior facet for
: T10 head of rib
Inferior articular ) T Superior articular
process 6" ' T11 process
Intervertebral /
foramen ‘\
Bl 20— Vertebral body

“ﬁ

(a) Right lateral view of several articulated thoracic vertebrae



POSTERIOR

Spinous process

Lamina

Transverse process
Facet for AN - 4
articular part ‘ ,
of tubercle of rib ' Superior articular facet
Vertebral foramen "_ _ Pedicle

— Superior demifacet
Vertebral body
ANTERIOR

(b) Superior view



POSTERIOR ANTERIOR

Superior

articular f_ Superior vertebral notch
Transverse process \ /

B e Superior demifacet
Facet for

articular part

ot TubaE M Vertebral body

Pedicle /{ : Inferior vertebral notch
Inferior | K

Atticular kst Inferior demifacet

Spinous process ——

(c) Right lateral view



POSTERIOR B gpr— "'W ANTERIOR

Intervertebral foramen
Intervertebral disc

Superior articular process
Transverse process

Inferior vertebral notch
Superior vertebral notch

Spinous process

Vertebral body

Inferior articular facet

POSTERIOR «LL_— ANTERIOR | , ,
> (a) Right lateral view of articulated lumbar vertebrae

Location of
lumbar vertebrae



POSTERIOR _ Spinous process

\ Superior articular process
Lamina _ /
\&a\ = Transverse process

W

o

Pedicle _ // L L/ Vertebral foramen

Vertebral body

ANTERIOR

(b) Superior view



POSTERIOR ANTERIOR

Superior

Superior articular v notch
rocess ' .

P Pedicle

Transverse

Vertebral body

process , ’*’

Spinous process Inferior
G vertebral
Inferior articular = notch

facet

(c) Right lateral view



Location of
sacrum
and coccyx

~ ANTERIOR

Superior articular process Superior articular facet

Sacral canal
Base of

sacrum

Sacral

Sacral ala )
tuberosity
Anterior Auricular
sacral surface
promontory Lateral
Anterior sacral crest

sacral Posterior
foramen sacral
Transverse | foramen
line \1&9«\\ Median
Sacrum— L sacral crest
b Sacral
> cornu
Coccygeal
cornu
Apex of Sacral hiatus Transverse
sacrum process

—— Coccyx—

Co4

(a) Anterior view (b) Posterior view



Sternum
Ribs

SUPERIOR

Suprasternal e
notch _ &
! T

Clavicular
notch

Manubrium

Sternal
angle

Body

Xiphoid
process

INFERIOR
(a) Anterior view of sternum



SUPERIOR

Sy Clavicle
Suprasternal { Clavicular
notch notch
Scapula
STERNUM: S"erl”a'
Manubrium e
Body
Xiphoid Costal
process cartilage
Intercostal
space

Mark Nielsen

INFERIOR
(b) Anterior view of skeleton of thorax



Neck i e Superior facet

Tubercle \\ Inferior facet

Articular facet

Costal angle — . Body

\
Costal groove

— Facet for
costal

(a) Posterior view of left rib cartilage



Head of rib

Transverse process - Lﬁ_ (; &,f _ (seen through
of vertebra LN gl transverse

i\ , process):
Facet for — ; : — Superior facet
tubercle of rib . - :
: — Inferior facet
Body ' o '
Intercostal space ‘ ' - ——
Costal angle ' ' of vertebra

(shortened)
Sternum

Costal groove

Costal cartilage

(b) Posterior view of left ribs articulated with thoracic vertebrae and sternum



fod POSTERIOR
- f;.:?:?' = Spinous
» L_’?“‘/[ | process
| o "I;;f‘;‘ :
V=i==k |
;;,v/ T E\: Facet for Tubercle of rib
L 5 N tubercle
of rib
Transverse _
process :
Facet for —--"""'& =P Facet for transverse
tubercle of rib j . process
4 — —’/ Neck of rib
gupefrior — \ Inferior facet of rib
emifacet
\ Superior demifacet
Vertebral
body Head of rib

e -

ANTERIOR

(c) Superior view of left rib articulated with thoracic vertebra



POSTERIOR

7 Spinous process
of vertebra

Spinal cord . :/"ac;\«
f;‘i(&\)/ A N Spinal nerve

"'} | HERNIATED DISC

Nucleus pulposus

Annulus fibrosus

P—

ANTERICE Superior view



U] ‘0104 Y01S [eIPAY WOo3sN)

U] ‘siaLpieasay 010yd/[eudsoy
a1paedoyuq asoy Jaiebiepy ssadurid

(c) Lordosis

(b) Kyphosis

(a) Scoliosis



U] ‘s191seYY 133(014/]013U0) 3SBASI( 10J 12IUD)




Cervical Thoracic




