


Rationale :-

This module designed in Bones to give the
students a good knowledge about types of bones ,
functions of bones , parts of skeleton so all this
Information will made the student in the future
when he become assistant have a good
communication with the medical staff.




Central Idea :-

Central i1dea of this module include
1. types of boness.

2. functions of bones .

3. parts of skeleton.

Instructions:-
1- Study the over view very well .
2- ldentify the aims of modules .




Functions of bones

*+ Support
* Protection

- Movement

- Blood cell
formation

- Storage



Support

- Strong

- Rigid



Protection

» Surround organ

* Protect against
damage




Movement

- Attach to bones

- Provide levers




Blood Cell Formation

COUNT DRACULATS
DATING PROBLEMS?

Can’'t use the mirror to
check his hair.

PROTECTION

Druggists always swear
they've never even heard
of tooth condoms.

REJECTION

Really hates it when his
date sighs and says, “Ya
know, the great guys
always turn out to be
married, gay, or
vampires.”

All blood cells
formed in the
bones

Red marrow
(hematoposiesis)



Storage

- Calcium

* Phosphate

-

BETRATE (2451) 2-4MM, P205>36%, Ca>20%, H20<8%




Bone Tissues

Cartlagincus  Developing  Compactbona  Secondary Compacl * B O n e (O S s eo u S
| tissue)

{ (5 | Dense connective

e

el periostaum  developing bone

tissue
+ Cartilage
| [ Spongy

f.?ah;ll!u-j F'rirrllle'tr'_.' Blocd Sacondary  Medullary i Remnant  Arlicular 1. is Sue

tarllage

Marrow

carllage  ossification vessel ossilication cavily ol apiphysaal

canler canler plats o N ervous 1. i ssue




Bone

e Bone composition
— 70% mineral (Ca?* and PO, as hydroxyapatitie)
— 22% protein (95% Type | collagen + 5% proteoglycans and other materials)
— 8% water

* Two major types of bone

— Compact (cortical, i.e., long bones)
» Mechanical and protective functions

— Cancellous (spongy, i.e., vertebrae)
« Metabolic regulation of calcium
* Four types of cells
— Osteoblasts
— Osteoclasts
— Osteocytes
— Bone lining cells






Two Kinds of Bone

FProximal
epiphysis

Compact Bone

Metaphysis

Endosteum

Spongy Bone | | bs—

——— Periosteum
Medullary cavity

Riaphysle Mutrient artery in

nutrient foramen

Metaphysis

Distal
epiphysis

P ~—- Articular cartilage

(a) Partially sectioned humerus {arm bone)
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Compact Bone

Compact bone is arranged in units called
osteons or Haversian systems.

Osteons (Haversian canal) contain blood
vessels, lymphatic vessels, nerves

Surrounding this canal are concentric rings of
osteocytes along with the calcified matrix.

Osteons are aligned in the same direction along
lines of stress. These lines can slowly change as
the stresses on the bone changes.



Histology of Compact Bone

Osteon is concentric rings (lamellae) of calcified matrix
surrounding a vertically oriented blood vessel

Osteocytes are found in spaces called lacunae

Osteocytes communicate through canaliculi filled with
extracellular fluid that connect one cell to the next cell

Interstitial lamellae represent older osteons that have been
partially removed during tissue remodeling

N—,

— Lamella

—|acuna

Central
(Haversian)
~ canal

= Canaliculi



Spongy Bone

* Spongy (cancellous) bone does not
contain osteons. It consists of trabeculae
surrounding many red marrow filled
spaces (Figure 6.3b).

|t forms most of the structure of short,
flat, and irregular bones, and the
epiphyses of long bones.

e Spongy bone tissue is light and supports
and protects the red bone marrow.



Types of Bones

* Bones can be
divided into four
classes
- Flat bones
- Long bones
- Short bones
- Irregular bones
- Sesamoid bone




Flat Bones

» Thin and flat
- Cranium
- Ribs
- Sternum




Short Bones

» About equal in
length and width
- Wrist bones
- Ankle bones




Long Bones

Fractured Tibia and Fibula (Broken Lower Leg Bones) with Fixation Surgery

POST-ACCIDENT SURGICAL DEBRIDEMENT OF WOUND POST-OPERATIVE
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* Greater in length
than width

« Absorb stress
from body weight
- Thighs
- Legs
- Arms
- Forearms



Irregular bones

+ Complex shapes
- Vertebrae
- Facial bones




Sesamold bone

e short or irregular bones, imbedded in a
tendon. -

- Patella (knee cap)

- Patella

W _-Patella Tendon
g

by,

I Tibia




Parts of long bone

1) diaphysis: main shaft like structure, its
hollow cylindrical shape, its functions of
providing strong support bone.

2) epiphysis: both end of long bone, epiphysis
have a bulbous shape that provide generous
space near joint.

e For muscle attachment and give stability of
joint.



Parts of long bone

3) articular cartilage thin layer of hyaline
cartilage that covers joint surface.

4) Periosteum: dense white fibrous membrane
that cover bone except at joint surface and
anchoring bone to muscles.

5) Marrow cavity: a tubelike hollow space In
the diaphysis of long bone.

6) endosteum: a thin epithelial membrane that
line the medullry cavity.



1

Long Bone
Structure

Epiphyseal disks

Articular cartilage

s b B 22 FProximal
pongy bone * epiphysis
Space containing
red marrow
Compact bone ‘
Medullary cawvity
Yellow marrow Diaphysis
Periosteum '
= b = . |— Distal
- — epiphysis
-

Femur



THE SKELETAL SYSTEM: OVERVIEW

. INTRODUCTION

* The organs of the skeletal system include
the bones and the structures that connect
bones to other structures, including
ligaments, tendons, and cartilages.

* The adult skeleton is composed of 206
separate bones.




Skull

Shoulder — Clavicle ———

Skeleton

| wa'oyp Examples

e ©y of joints

girdle L Scapula —-

Sternum
Ribs
Humerus
Vertebra
Radius

Ulna
Pelvic girdle

Carpals

Phalanges
Metacarpals

Femur
Patella

Tibia
Fibula

Tarsals —

Phalanges

+ Divided into two
parts

- Axial

- Appendicular



Division of skeleton

— Axial skeleton
* Includes the bones of:
 skull, vertebral column, and rib cage.

e These bones are involved in protection, support, and
carrying other body parts.

— Appendicular skeleton

* Bones of upper & lower limbs and the girdles
(shoulder bones and hip bones) that attach them to
the axial skeleton.

 Involved in locomotion and manipulation of the
environment.



— Cranium

}-'r-ll.

< ¥ "'?-"i]
AXIAL SKELETON
Scapula - —— Clavicle
Rib e L~ 2 Sternum
cage : —Humerus
Vertebra
" —Radius
HHium -
Pelvis N Uina
Carpals— ™ ey - - Ischium
Metacarpals— '
Phalanges—
Femur
Appendicular
SKELETON Patella—
— Tibia
—Fibula

Tarsals

Phalanges — Metatarsals




SKELETAL
SYSTEM

APPEMDICULAR
SKELETOMN
{=ee Figure 7-T)

AXlAL
SHELETOM

Cranium

Skull

L Face
Skull and
associated

bonas Anditory

| assicles

Associated
bones

Hyoid

Stermunm

Ribs

Vertebral
colurmn

(a) Skeletal system, axial components highlighted




Axial Skeleton

- Skull
- Vertebral column

» Bony thorax
(thoracic cage)




Skull

* Cranium

- Facial bones




AXIAL SKELETON

1) Skull: 28 irregular shaped bones from
the skull.

The skull consists of two major division:
Cranium 1s formed by eight bones.
Face Is formed by fourteen bones.



Cranial Bones Facial Bones

Ocaimtal bone Single Viomes single

Frontal bone Single Lacrimal bones Paired

Parietal bones Paired Masal bones Paired

Tempaoral bones Paired Interior nasal Paired

conchae

sphenond bone Single Ly gomahc bones Paired

Ethmoid bone Single Maxullary bones Paired

Mandible single

*MNote that there are single and pared bones,




* Immovable joints (synarthrotic, fibrous joints)
e Form boundaries between skull bones

e Four sutures
— Coronal
— Sagittal
— Lambdoid
— Sguamous



Coronal suture Frontal and panetal bones

Sagittal suture Panetal bones

Lambdmdal suture Cccipital and panetal bones

Squamosal suture Temporal and pangtal bones
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Parietal bone

Y TS Coronal suture
e Frontal bone

Sphenoid bone

Ethmoid bone
Lacrimal bone

Nasal bone

Zygomatic
bone

Temporal
process
of zygomatic
v {\bone
' A AR N
condyle | s LIV
Styloid process ! Maxilla
Zygomatic process = Mandible
of temporal bone

Coronoid process




Parietal bone Frontal bone

Coronal suture
Supraorbital foramen

Frontaonasal suture
Sphenoid

Optic canal

Temporal bone Superior orbital

fizssure
Ethmoid
Inferior orbital
Palatine bone fissure
Lacrimal bone —
Temporal
Zygomaticofacial process t_.‘:f
foramen rygomatic
bane
Zygomatic bone
Infraorbital
MNasgal bone foramen
Maxilla
Inferior nasal Middle nasal

cancha concha
dormar Perpendicular plate
of ethmoid
Mental
forame
; 2 Mandible Mental protuberance

(d) Anterior view



Greater palatine Incisive fossa
foramen

Frontal bone Palatal process of maxilla

Lesser palatine foramen Maxilla

Zygomatic bone Palatine bone

Medial and lateral
plerygoid processes

Vomear -

Sphenold :
Lygomatic arch

Foramen ovale
Forarmen lacerum

Stylold process
Carotid canal

Mandibular fossa

Temporal squama ,_4; Temporal bone

s
External =
acoustic meatus

Mastoid process

£

"‘I‘- ¥
Jugular foramen ( ¥

Condyloid fossa Stylomastoid foramen

Lambdoid suture Oocipitomastoid suture

Oocipital condyle

Occipital bone

Foramen magnum

External occipital
protubsrance

{e) Inferior view, mandible removed

Superior nuchal lins




O st vTﬁ#-—
Frontal bone ’/f '

Ethmoid _ _ ]

i
i
F}

Sphenoid _/f

Temporal bone

Carotid canal

Foramen
magnum
Mastoid foramen

Parietal bone

Dceipital bone

Crista galli

Cribriform plate

Sella turcica

Foramen rotundum

Foramen lacerum
Foramen ovale

Foramen spinosum

Internal
acoustic meatus

Jugular foramen

Hypoglossal canal




Coronal suture

Parnetal bone
Frontal bone

Sphenoid

Sguamous suture
Frontal
sinus

|
i
—

Crista
galli

Lambdoid suture

Masal

bone TR fr e _ ; - Occipital bone

Perpendicular plate E a = .
of ethmoid | ol Y ; ‘_} Temporal bone

Vomer ]
Internal acoustic

meatus
Maxilla
Styloid Hypoglossal canal
process

L8 . Hypophyseal fossa
Mandible ] ' of sella turcica
Sphenoidal
sinus (right)
Palatine bone

Sagittal sections




14 Facial Bones

_ — Sagittal suture
FRONTAL BONE —M8MMMM —————— S Coronal suture
—_— - Frontal squama
.~ Supraorbital foramen
~ . Supraorbital margin

_. gl | - Optic foramen
Squam t - - \ " & : S
SR SINLD o S e __+—__— Superior orbital fissure

SPHENOID BONE ——__T5\

¥
y

FARIETAL BONE

e —_

-

Orbit W vt G2~ @ TEMPORAL BONE

ETHMOID BONE — —{— - Ese— ) jo ) (B o I NASAL BONE
. e M S Yy ——— Inferior orbital fissure

——— Middle nasal concha
T ZYGOMATIC BONE

LACRHIMAL BONE

Perpendicular plate — _—7| n L 3 | T MAXILLA

INFERIOR NASAL —_—
COMNCHA, e =

VOMER — ﬂf_ff_/,/———* .
Mental foramen -

MANDIELE

Nasal (2) Maxillae (2) Zygomatic (2)
Mandible (1) Lacrimal (2) Palatine (2)

Inferior nasal conchae (2) Vomer (1)



Fetal Skull

* Newborn infant skull isn't complete

* Not all the hyaline cartilage has yet
ossified

» Cartilage meets at fontanels



Centers of Ossification

Centers of Ossification




|- e :
s | Cervical curye
AXIAL SKELETON 'i.
w& -
Thoracic veriehrae ————w 4%
2) VERTEBRAL / L%ﬂTh.
| el | |Thoracic curve
COLUMN [ R
-' -
=i |
N | B0
Divided into 5 main . ;’-"-.f?@ -
regions e
. . b
Cervical spine (7) Lumbar vertebrag ——wetip) | |FITOH AU
. . | AR
Thoracic spine (12) | i%}';:’ "
Lumbar spine (5) Sacrum i{“}. ]
| P '| acral curve
Sacrum (5) Coccygeal vertebras —r}’j i




Cervical, Thoracic, Lumbar, Sacrum
and Coccyx

Lateral View

Superior View




Typical Vertebrae . gogy

Spinous — POSTERIOR B Welght bea“ng

process

Transverse s Vertebral arCh

process : : \ “—— Facet for articular
: o part of tubercle of rib

Lamina —-—-— Superior articular facet — ped i C I eS

/ | _—
Vertebral foramen ﬁ ol | — Pedicle

Superior demifacet i Iamin ae
Vertebral foramen
- Seven processes

facet i ——— Superior vertebral
Transverse process 7" 4 / it e 2 tran SVG rse

i |l'- o - .
Facet for articular ———=% — | Superior demifacet

part of tubercle of rib " _-dn ) Eﬂr_i_y i 1 Spl n Ou S
Lamina 1| L. : Pedicle
: Inferior demifacet

Inferior vertebral — 4 arti Cu I a.r

notch

it ANTERIOR
(b) Superior view

Spinous process —

Vertebral notches

(¢) Right lateral view




Typlcal Cerwcal Vertebrae (C3-C7)

Lamina

Vertebral
foramen

Transverse foramen—

4 !
" ( : -
¢ 1t _

= i E 2 . &

Transverse process

INFERIOR

Bifid spinous process

Superior articular facet
Pedicle
Body

axis Groove for vertebral artery

and first cervical spinal nerve

Smaller bodies
Larger spinal canal

Transverse ProCesses
— shorter

— transverse foramen
for vertebral artery

Spinous processes of
C2 to C6 often bifid

1st and 2nd cervical
vertebrae are unique

— atlas & axis



Atlas & Axis (C1-C2)

/ "‘}\_;{/ Anterior arch

{ "'_"“‘:h —> Lateral mass

Resleroranch Superior articular process
POSTERIOR / p p
Groove for vertebral Transverse foramen &
/ artery and first cervica -
= spinal nerve Transverse process —&_

Vertebral foramen < =
Superior articular - | . \ P S—— \ \ .
Lo o 4 k ( R Transverse process il \iﬁi Posterior arch
Transverse foramen —f/ ' | Y P : - il P : ~
oy, = — Articular surface
s VP = for dens of axis
ANTERIOR = Anterior arch
Superior view of the atlas (C1) Dens
POSTERIOR | Superior articular process
Lo Spinous process
[. ! Transverse foramen
Lamina e .
“\?’;— Transverse process

Vertebral foramen

p—

Vertebral —-—-_._.______

foramen - e Inferior articular process

Transverse ' v Wl "‘ - Transverse process Spine
foramen : . ‘% ~——— Superior articular facet
ANTERIOR < Dens
Second cenical vertebra, the axis. (Figure 3-64)

Superior view of the axis (C2)
& 2004 Elsevier, Inc. All rights reserved.

« Atlas -- ring of bone, superior facets for occipital condyles
— nodding movement at atlanto-occipital joint signifies “yes”

* AXIs -- dens or odontoid process Is body of atlas
— pivotal movement at atlanto-axial joint signifies “no”




Thoracic Vertebrae
(T1-T12)

 Larger and stronger bodies

e Longer transverse &
SPINOUS Processes

e Facets or demifacets on
nody for head of rib

e [acets on transverse
nprocesses (T1-T10) for
tubercle of rib

Spinous
process

Transverse
process

Lamina

Vertebral foramen

Transverse process

Pedicle

Superior articular
facet

Facet for articular
part of tubercle of rib

Spinous process

Inferior articular
process

foramen

POSTERIOR

POSTERIOR

‘ —— Facet for articular

)i, -

]

part of tubercle of rib
Superior articular facet
Pedicle

Superior demifacet

Body

ANTERIOR

~ \g=——— Superior vertebral notch

Superior facet

Inferior demifacet

Superior demifacet

Inferior demifacet

SLIpEI‘iL‘_rr demifacet
Bcrlj‘,f

Superior facet

Superior articular
process

ANTERIOR

Inferior vertebral notch



Lumbar Vertebrae

POSTERIOR {B——————— Spinous process

e Strongest & largest

: Superior articular facet
Lamina —— =~

: ———— Transverse process
Pedicle —— ————— Vertebral foramen

Body

 Short thick spinous &

fransverse ProCesses
— back musculature

(b) Superior view

POSTERIOR ANTERIOR
Superior articular process i % ———— Superior vertebral notch
Transverse process ——— - s L _

Lamina- ! . | Bady
Spinous process ——— { . Inferior vertebral notch
Inferior articular facet :

{c) Right lateral view

POSTERIOR

Superior articular — _ , " ) e
process g  —

Transverse process ————————=—F0._ ¥ | Body

Spinous process —

Superior vertebral notch

Inferior articular facet



Intervertebral Foramen & Spinal Canal

POSTERIOR « = ANTERIOR

POSTERIOR Spinal cord
" ___—Facet of superior
- Spinous " articular process
©" process _-Transverse, _ Pedicl
Facet of superior_ " process xH — : icle
articular process e o : ., \Q— —— }rmpathetlc
< el ‘-.Fertetljral arch: e chain (trunk)
Vertebral foramen o F | Lamina — Spinal nerve
{contains fat, areolar A B0 padicle \'ﬁ It P
connective tissue, 7. fg sakindiae
blood vessels, Body : : H"“a‘ ramen
spinalcord 7 k'i o~ Intervertebral disc
: o~ . E!it::u::h,.r
Spinal cord i ;
ANTERIOR ?ﬂg:g: -' ~ Inferior articular
(&) Superior view Process

Spinal canal is all vertebral foramen together

 Intervertebral foramen are 2 vertebral notches together



Sacrum (S, — S¢)

Shapes the posterior WaI]I of pelvis
Formed from 5 fused vertebrae
Superior surface articulates with L.
Inferiorly articulates with coccyx

Sacral promontory — where the first sacral
vertebrae bulges into pelvic cavity

Center of gravity iIs 1 cm posterior to sacral
promontory



Superior
Body articular
process

1L

Bodyof S e ———il. =~
first N . ;
sacral f / 4 J Y !
vertebra g
Sacral ,
promaontory l,
-
'Ijrans'u'er_se Median Lateral
ridges (site sacral -1 sacral
of vertebral crest ] ; crest
fusion) i
r Y iy i
Anterior .
’ sacral Posterior
ApeX toramina sacral
; - foramina -

— CoCcCcyX

(a) Anterior view

Sacral
hiatus

Cocoyx—

[b) Posterior view



CoccyX

e |s the "tailoone"
* Formed from 3-5 fused vertebrae
o Offers only slight support to pelvic organs



Fetal Vertebral Column

* Originally a convex curve

* As baby learns to lift it's head, the
cervical curve develops

* As baby learns to walk, Lumbar curve
develops



Bony Thorax

- Consists of the ribs, sternum and
thoracic vertebrae

* Provides a bony, protective cage
around the organs of the thoracic
cavity

* Heart, Lungs and major blood vessels



AXIAL SKELETON

THORAX

SR
12 pairs of ribs "’""’

Joined to thoracic

Sternum

vertebrae ’

Top 10 ribs joined to */;, \
sternum === “'w ;1 j\ w
Remaining two have ¢ /_\ \‘\1
“free” ends —

‘ﬂOating, Thoracic Cage ;



Types of ribs:-

* True ribs are directly attached to the
sternum (first seven pairs)

o Three false ribs are joined to the 7th rib

e Two pairs of floating ribs
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Thoracic
vertebra

Manubrium-

True ribs
(vertebrosternal
ribs)

~Xiphoid

process —-

R_ | L Ribs

Vertebrochondral- 3

ribs X 4 \ d Costal
- A\ cartilage

squ asjed

(vertebral ribs)
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Clavicles and scapulae Cavide—_ .~ Aaomion proce
I Coracaid

Help brace shoulders L s

Attachment sites for muscles N

W | beato
Sternum” f = || humerus

Costal Humerus

carfilage
Rib Scapula




Appendicular Skeleton

+ Pelvic Girdle

- Lower Limbs

* Pectoral Girdles
+ Clavicles

- Scapulae

- Upper limbs




Bones of upper limb

Humerus (upper arm)
Radius; ulna
Carpals, metacarpals, phalanges

Bones of lower limb

Femur

Patella

Tibia, fibula

Tarsals, metatarslas, phalanges



Pelvic Girdle

» Strong frame

- Supports lower
limbs




Pelvis

- Two coxial bones

- Sacrum

- Three separate
bones in the fetus

- The three join
anteriorly




Female and Male Pelvis are

Different

Male pelwis:
anterior view

1 Sacrum
oiliac joint
7 Acetabulum
8 Obturator foramen
B Ischium

Male pelvis:
superior view

1 Sacrum

Ba Ischial spine

ab Symphysis pubis

Female pelvis:
anterior view

7 Acetabulum

Female pelvis:
superior view

da lliopubic eminence

b Symphysis pubis

3 lliurm
3a liiac crest

3b lliac fossa

inferior
ine

ab Symphysis pubis

& Pubis

2 llium
3a lliac crest
3b lliac fossa

fle Pubic pacten
ad Pubic tubercle
Ac Pubic crest




Pelvic Girdle Differences

Feature Male Female

Orientation Tilted backward Tilted forward

Pelvic inlet Narrow, heart - Wide, oval-shaped

shaped

Pubic arch Less than 90° Greater than 90°

Sacrum Narrow and long Wide and short,
greater curvature
Bone thickness Thick and heavy Thin and light

Coccyx Immovable Movable




Bone Surface Markings

Foramen = opening (arteries, nerves)

Fossa = shallow depression

Sulcus = shallow groove (artery or nerve)

Canal = longer, tubelike opening

Fissure = narrow, cleftlike opening

Notch = indentation at the end of a bone

Meatus = type of canal

Condyle = large, round protuberance, attachment of muscles
Epicondyle = above or upon a condyle

Facet = smooth flat articular surface

Trochanter = very large projection

Tuberosity = large, rounded, roughened projection
Tubercle = rounded eminence/elevation

Crest = roughened border or ridge

Spine = sharply pointed projection
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