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Bone

Ruffled border

Osteogenic cell Osteoblast Osteccyte Osteoclast
{develops into an (forms bone (maintains (functions in resorption, the
ostecblast) tissue) bone tissue) destruction of bone matrix)
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Macroscopic classification

Distal
epiphysis |

(a)




Classification by Growth & development

* Membranous anterior The Skeletal System ...
Mesenchymal origin St |

&Y

Face & calvaria
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Classification
by position

Axial Skeleton

Appendicular




Cranium
Facial bones

Classification -
by pOS i ti on Thoracic cage 17 J ,‘-._': :

(ribs and
sternum)

Axial Skeleton s

Appendicular

Phalanges
Metacarpals

Femur
Patella

Tibia

(a) Anterior view
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Olfactory cells

Frontal view

frontal bone
sphenoid bone

lesser wing

ethmoid greater wing
bone
orbital plate temporal bone

middle nasal

concha lacrimal bone

perpendicular zygomatic bone

plate
inferior maxilla
nasal infrraorbital
concha

forarmen

anterior

nazal spine
mandible

ramus
mental faramen
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parietal
bone

coronal suture

sphenoid bone

greater wing
frontal bone

ethmoid bone
orbital plate

nasal bone
lacrimal bone
zygomatic bone

occipital b/ - Wy maxilla

i L A anterior
bone nazal spine
temporal W infraorbital
bone mandible %/ ' faramen
ramus
external
acoustic
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1. Viscero cranium (14 bones)
2. Neuro cranium (8 bones)

Frontal view

frontal bone
sphenoid bone

lesser wing

perpendicular

Zygomatic bone
plate

inferior maxilla

ramus
rnental foramen
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parietal
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sphenoid bone

greater wing

frantal bone

ethmoid greater wing ethmoid bone
bone orbital plate
orbital plate temporal bone
riddle nasal . nasal bone
concha lacrimal bone

lacrimal bone
zygomatic bone

occipital mauill_a
nasal infrraotbital bone anterln:lr.
concha ] nasal spine
anterior temporal infraorbital
nasal spine bone forarnen
mandible

external
acouzstic
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Skull bones

Even bones
e Parietal
e Temporal

Odd bones
Frontal
Occipital
Sphenoid
ethmoid

Temporal process (of ygomatic bane)  Goronoid process



Face even bones

* Maxilla

e Zygomatic
* Nasal

» Palatine
* Lacrimal

e Inferior concha




e Mandible
o Vomer

Face odd bones




Frontal bone




Parietal bone

The Parietal Bones




Parietal bone




Occipital bone




Ethmoid bone




Ethmoid bone




Sphenoid bone

O

Optic foramen
(canal)

Sphenoidal sinus
in body
Foramen rotundum



Temporal bone

» Lateral & basal part of skull

Squamous part (zygomatic process)

Petrous part ' External acoustic  Squamous
_ meatus part

Mastoid part

Tympanic part

Styloid part

o & @ M =

Zygomatic
process

Mandibular
Mastoid pn:u:uu - fossa

Styloid process — N mp':nit




Temporal bone

O

SUPERIOR

Temporal squamosa

ANTERIOR POSTERIOR

Mastoid portion

Internal auditory meatus

L

Petrous pyramid  Tympanic segment

INFERIOR



Mandible bone

protuberance
fchin) L
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Mandible bone

Ramus Coronoid process

Masseter muscle Head (caput) \ Condylar
_ [ process

Temporal muscle X Ntk

Condyloid (TMJ) ‘ | S Mandibular foramen
. ) 7 /

Digastric fossa 7
Mental spines




Maxilla bone

\"zz!.w!:e

{b) Maxilla, right lateral view




Palatine bone




Zygomatic bone

» Orbit Lateral wall & floor
» Temporal & infra temporal fossa

Frontal process

Marginal process

T

| :
/ i
| {

Temporal process

Maxillary process
with Zygo-Maxillary Suture




Nasal bone

Fronto-Nasal Suture

Naso Maxillary Suture




Lacrimal bone




INnferior concha

» Nasal Lateral wall (Inferior part)

- - iy .:'./
e Suprior concha (ethmoid) , ClE ( _
. _ Superior i | Superior

» Middle concha (ethmoid) concha | & — 7 meatus
Middle M) S Middle
Inferior :

Inferior

concha meatus
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Vomer bone

» Postero inferior part of nasal septum

Ala Ala

Vertical
plate

an f_\// Articulates with Sphenoid \

N ool

VN, Atculates vt Ethmoid

Superior View
/ ' Left Lateral View

Perpendicular Portion



» Oval shape

* Bone
Frontal
Occipital
Parietal

e suture
Coronal (frontal)
Sagital
Lambdoid

— Frontal bone
Frontal crest
Groove for
" sup.sagittal
4 sinus

ranular pits
Groove for
middle
meningeal
vessel
¥ Groove for
sup.sagittal
sinus
- Sagittal suture
-Lambdold suture
“= Occipital hone

<Calvaria : Inf.view>

Skull norma verticalis (superior)

L ambdoid
sulure

PARIETAL

BOME
[right)

F

Sagitial
suture

Coronal
suture

RONTAL BONE

BOMNE

MASAL BOMES
Superior view
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IV. The Skull at Birth

Frontal bone

Frontal suture
Coronal suture

Anterior fontanelle
Parietal bone

Sagittal suture

Posterior fontanelle
Lambdoid suture
Occipitalbone
- . Lambdlain
Superior view - suure
witure QCCIPITAL
BONE

B superior view fontanelle




Skull norma frontalis

* Bone:
Frontal
Maxilla
Zygomatic
Nasal
Mandible

+ Supercliary ach

Supra-orbitd noieh
{dorarmen)

Zygamale procsss
ol trantal bone)

Mazal bane

Piriliarm aperture Frontal pmosss (ol maxii)
Zygomatic bone
Infra-orbita loamen

Mazal arast

Irlerar nasal cancha

Nasal fossa
O rb it Zygomatc process (ol maxdla)

Anteror nasal sping

Maxilla ¥ EF & Alvealar part of manditis

Angle ol mandible Mandibia

Body of mardibie
Marilal loramen

Merial profubaranc: Merilal ubearcle




Coronal suture
Frontal bone

Parietal bone

MNasal bone

Sphenoid bone Temporal bone

tic canal
Ethmoid bone Op

Lacrimal bone

Zygomatic bone —
Middle nasal concha
of ethmoid bone

Maxilla Inferior nasal concha
Vomer

Mandible

Alveclar margins




Skull norma occipitalis

* Bone The bones of the skull in posterior view

Cranial Bones I

Parietal
Occipital

Parietal bones \‘
Temporal 4

Occipital bone

Sagittal suture

e Suture
Lambda
Sag |ta| Temporal bone

Lambdoid suture

Squamous suture

Mastoid process

Styloid process

External occipital crest
Mandible




Skull norma lateralis

 Bone
F ro ntal Coronal suture Frontal bone
Parietal

Parietal bone Sphenoid bone
Temporal
Zyg omatic Temporal bone Ethmoid bone
Sphenoid o Lacrimal bone
MaXIIIa Squamous sulure P
Mandible Occipital bone B
Nasal Zygomatic process Zygomatic bone

Maxilla
External auditory meatus
Mastoid process Alveolar margins
Styloid process
. Mandible (body)
Pterion Mental foramen
) Mandibular ramus

External aqustic meatus

Styloid & mastoid processes
Sup. & inf. Temporal line
Temporal & infratemporal fossa




Temporal & infra temporal fossa




Temporal fossa

Sphenoid bone

Greater wing

Frontal bone
Coronal suture

Zygomatic process Pterion

Zygomatic bone

Frontal process

Zygomatic arch

Temporal fossa

Superior temporal line
Inferior temporal line

Temporal bone
Squamous part




Identify the boundaries of the infratemporal fossa.

s
AN )

'\q‘\‘
L T2
p: gphenm

Temporal

Boundaries:
Lateral=Ramus of Mandible
Anterior=Maxilla

Medial=Lat. Pterygoid Plate ' .
Roof=Sphenoid Pterygomaxillary Fissure

Y )

Lat. Pterygoid Plate

Infratemporal Fossa



Base of skull

Transverse
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cranial
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cranial

fossa




Maxillary bone




Anterior cranial fossa

¢ Anterior & lateral wall
Frontal bone

o Posterior border
Sphenoid lesser wing

Foramen cecum

CSF
Orbital part (of
frontal bone)

Cribriform plate
{of ethmoid bone)

Body of (sphenaid)

Anterior clinoid process




Middle cranial fossa

e Deeper
* Anterior border
Sphenoid lesser wing

o Posterior border
Dursum cella

. Middle clinoid process
Superior border of Petrous Chissmaticsucus | P

Tubercul Il
— s Suparior orbital fissure
Greater wing (of sphanoid)

Opening of
carotid canal

Sphenoid great wing
Round foramen (maxillary n.)
Oval foramen (mandibular n.) " dinoid

Hypophyseal

fossa Groowve for

middle
1+ meningeal
1=\ artery

. process
Spinosum foramen .
roowve and
hiatus for Foramean
lesser pefrosal spinosum
nense Groove and hiatus

for greater petrosal nerve

Tegmen tympani

Arcuate eminence

Fracture (CSF & ear)




* Deepest

* Anterior border
Dursum cella
Superior border of Petrous

Posterior cranial fossa

» Posterior border
Squamous part of occipital

Foramen magnum EE
Jugular foramen y
Jugular vein

Cranial nerves (9, 10 & 11)

Groove for inferior pefrosal sinus

Superiorborderof petrous
part of temporal bone

Groowve for sigmoid sinus

Clivus

Jugular tuberche

Internal acoustic meatus

Jugular foramen

Hypoglossal canal

Internal occipital orest

Internal occipital profuberance




Greater

cornu

Lesser
cornu




Vertebral Column

7 Cervical vertebrae
(C1-C7) form cervical curve

12 Thoracic vertbrae
(T1-T12) form thoracic curve

Intervertebral

disc &5 5 Lumbar vertebrae (L1-L5) —
i form lumbar curve

Fused vertebrae of sacrum
and coccyx form
sacrococcygeal curve




Vertebral Column curves

O




Clinical points

» Scoliosis (left or right)
» Lordosis or hallow back (lumbar)
» Kiphosis (thoracic)




A typical vertebra

* Body

» Vertebral Arch — Vertora

Pedicle .

Lamina — Fused costal
[

Vertebral Foramen

Vertebral Arch
» 2 Transverse processes
* 2 sup. Articular processes

» 2inf. Articular processes Vertebral body Inferior articular
. process
* Spinous processes Inferior vertebral notch



Cervical vertebra

Transverse foramen in transverse process A "riee cervicalveriebra L Bifid spinous process

Transverse foramen
Transverse process

» Atypical (c3-c6)
Large & triangular vertebral foramen
Bifid spinous process

Costal process
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Anterior tubercle

Posterior tubercle

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

» Typical (cl, c2, c7)
C7: prominent vertebra with long & unispinous process




Thoracic vertebra

Intervertebral facets
on arc of circle

Supirior
Body articular facet

Vertebral netch
Arficulor facets  (for spinal nerve)

for ribs Spine
Inferior arficular
facet




Lumbar vertebra

Accessory process
Mammilary process

Typical (L1-L4)

Atypical (L5)




Sternum

ANTERIOR
VIEW




True Ribs (1-7) —

False Ribs (8-12) 4

Floating ribs (11, 12)




Telg

Icat

Ribs classi

True Ribs (1-7) - g ™

False Ribs (8-12) { |\

-nn" ribs (11, 12)







Appendicular skeleton

O

Cranium
Facial bones

Clavicle

Scapula
(ribs and P

sternum) | Sternum
Rib
Humerus

Vertebra

'\ Radius
\—+—Ulna

Phalanges
Metacarpals

Femur
Patella

Tibia
Fibula

= ; ! ]—Metatarsals
(a) Anterior view I—Phalanges
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Pectoral girdle (shulder)




Scapula

» Triangular flat bone
» Lateroposterior part of thorax
o 2-7rib

Scapular notch

Coracoid
process
&

Supraglenoid tubercle
Acromion S | tch
process capuiar noic

Superior border

* —Acromion

o Surface Superior | process
) Coracoid angle , ATTREES
1. Anterior ehe Supraspinous =54 cavity

Glenoid
cavity

Lateral

105sk Infraglenoid

tubercle

2. Posterior i

Medial :
border b: rd:r :gg::pmous
Subscapular Lateral
* Borders: tossa Lateral
1 Su perior Inferior angle "
2 medial Anterior view Posterior view
3. lateral @) (b)




Scapula

Supraglenoid tubercle
Scapular notch

Superior border

Superior
angle

Supraspinous =

[ fossa Spine

Medial
border

Subscapular
fossa

Inferior angle

Anterior view

Scapular notch
Coracoid

Infraspinous
fossa

Lateral
border

Posterior view

(b)




Clavicle




» Long bone
* Body
Deltoid tuberosity

» Superior end
Head (Glenoid fossa)
Greater Tubercle
Lesser Tubercle

» Inferior end
Medial condyle (ulna)
Lateral condyle (radius)

Humerus

Greater
tubercle

Lesser
tubercle

Inter-
tubercular
groove

Lateral
supracondylar
ridge

Radial
fossa

Capitulum

(a) Anterior view

Head of
humerus

Anatomical

neck Surgical

neck

Radial groove

Deltoid

Deltoid tuberosity Sibarosity
08

Medial
supracondylar
ridge

Coronoid
fossa

Qlecranon
fossa

Medial
epicondyle

Trochlea

Lateral
epicondyle

{b) Posterior view




Forearm bones

Surface features of the right ulna and radius

Posterior
view

Radial head Trochlear notch

Olecranon
Neck of the radius Coronoid process

Proximal radio-ulnar joint

Radial notch
at proximal
radio-ulnar joint

Radial tuberosity

Ulnar notch i ) Distal radio-ulnar joint

Ulnar head
Styloid process of the radius

Ulnar head

Styloid process of the ulna




Surface features of the right ulna and radius

Posterior
view

Radial head Trochlear notch

Olecranon

Neck of the radius y/ Coronoid process

Proximal radio-ulnar joint

Radial notch
at proximal
radio-ulnar joint

Radial tuberosity

Ulnar notch | / Distal radio-ulnar joint

Ulnar head
Styloid process of the radius

Ulnar head

Styloid process of the ulna




Surface features of the right ulna and radius

Posterior

Radial head

Olecranon

Neck of the radius

Proximal radio-ulnar joint

Radial tuberosity

Ulnar notch

Ulnar head
Styloid process of the radius

Styloid process of the ulna

Trochlear notch

Coronoid process

Radial notch
at proximal
radio-ulnar joint

Distal radio-ulnar joint

Ulnar head




Hand




Anterior superior iliac spine

Anterigr inferior iliac sping

Ischial spine

Acetabulum

Pubic tubercle
Obturator foramen

Pubic symphysis




Sacrum

Superior articular process
ANTERIOR

Sacral
promontory

Sacral
foramen

™ sacrum and coccyx

(a) Anterior view

Sacral hiatus

Superior articular facet

(b) Posterior view




Superior articular process Superior articular facet
ANTERIOR

Sacral
promontory

Sacral
foramen

(. Location of
sacrum and co
s Sacral hiatus

Coceyx

(a) Anterior view (b) Posterior view




Hip

A lateral view of the right hip bone

lliac crest

Anterior

Inferior
~+— Anterior superior

Posterior iliac spine

Posterior
superior

iliac spine Lunate surface

Posterior
inferior
iliac spine Greater

sciatic ‘ = Acetabulum
notch ; .

Ischial spine

Ischial ramus

Acetabular notch




llium

Posterior lliac crest

superior
iliac spine Anterior superior
iliac spine
Posterior
inferior

iliac spine

Anterior inferior
iliac spine

Greater sciatic
Acetabulum

notch
Ischial body Body of pubis
Ischial spine i
Pubis

Ischial
tuberosity Inferior ramus
Ischium el

) Obturator
Ischial ramus foramen




Gynecoid
Android
Anthropoid
platypelloid

Hip classification




» Longest
» Strong

» Superior end
Head

Neck

greater trochanter
Lesser trochanter

o Shaft
* Inferior end

Medial epicondyle
Lateral epicondyle

T

Anterior view

Head
Meck
\ﬂ,\ Grea

ter trochanter

Lesser trochanter

Linea aspera

Lateral condyle
Medial condyle
Patellar surface

Medial epicondyle

Posterior view




The features of the right tibia and fibula
. Superior Articular surface of Intercondylar eminence
tibiofibular joint medial tibial condyle
Articular surface of
lateral tibial condyle

Lateral tibial condyle

Lateral tibial condyle
Medial tibial condyle

Head of the fibula
Tibial tuberosity Head of fibula

Interosseous membrane

Anterior margin
of the tibia

Fibula

e T e

Medial malleolus !
of the tibia | Inferior tibiofibular
joint
Lateral malleolus

Lateral malleolus -l ; ]
of the fibula (fibula)

Inferior
articular surface
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Fibula

The features of the right tibia and fibula

. Superior Articular surface of Intercondylar eminence
tibiofibular joint medial tibial condyle

Lateral tibial condyle

o J A Articular surface of
Medial tibial condyle - lateral tibial condyle

Head of the fibula
Lateral tibial condyle

Tibial tuberosity E Head of fibula

Interosseous membrane

Anterior margin
of the tibia

Medial malleolus g
of the tibia L Inferior tibiofibular

: joint
Lateral malleolus + R ' - Lateral malleolus
of the fibula 4 (fibula)
Inferior

articular surface
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