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petl s Raoll % D bmetion <B iy systom
« The human skeleton consists of 206 bones

» Bones of the skeleton are grouped into two principal divisions:

<) | & Axial skeleton — < ol =l
= Consists of the bones that lie around the longitudinal axis

o5\ w55+ . of the human body‘SkuII bones,“auditory ossicles (ear
U‘ﬂﬁg‘o—ﬁ bones)?hyoid bone, ribs,’sternum (breastbone), and‘bones

(bas g 310y of the vertebral column.
= *The primary function is protection of wtal‘jrgans

O Appendlcular skeleton

,Consists of the bones of the upper and lower limbs
o> J.\o)\\ (extremltles) plus the bones forming the girdles that "Uﬁ*ﬂ\
connect the limbs to the axial skeleton. The primary ¢'» <%

function of this division is movement. o\ gue ol
<Y

2
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SU\FPQYE}V& AdulE Conneckive Fissue.

Bone is a structural type of connective tissue = ¢l 52
characterized by the presence of a calcified ™ W =il

extracellular matrix (EEIIEAIBERENAELFX) and‘three types

of cells: Osteoblasts, Osteocytes and Osteoclasts.

Functions of bones: > =e 1)) = N\

1) Support fleshy structures[. ke o

2) Protect vital organs (example: the skull protects the
brain). ™ s x<lLas

3) Assistfi:\ movement. & P ;\ SS S -

_4) Synthesis of blood elements.  suigert \ .. .. __ .
: roleck
5) Storage of fat.[ L. | P

6) Storage of minerals (calcium and phosphate).
L"Pih [‘_’L\C red bene May VoW
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Cells of bones:
oskeaclasks I\ J¢ o 55T ok g
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Bone matrix: A
. Bone matrix is formed of various organic and

inorganic molecules (mainly Ca2* compounds).
* (Collagen ﬁbers S abundant in bone matnx]

A thlck connectlve tissue layer that covers the bone:
* |t'simportant in (Dthe nourishment of bones, (2the ™

formation of bones and in (3)fracture repair— P =5
-1 (Endgsteum: p 2

A thln tlssue layer that lines the cavities inside the

bone.
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Tetracycline and Bones

+ —Tetracycline is a fluorescent substance and it binds'with

_ matrix.

great affinity with Ca2* in recently deposited bone

> Ca ‘»)MJ\S)\CCJE—\PLJ) o o

IR S R A e e Y e R
/‘._—;;,n‘ b P A i e == 1] 4 . 7)o s v“)

Fig.1: Teeth with
brownish discoloration
due to use of
tetracycline.
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O In a section of bone we
have:

0 Compact bone: part of the
bone appear as a dense
area with generally no
cavities.

MX
‘fSpongy'bone: part of bone
that have several, small,

interconnected cavities.

| Z)\._L\g',o W\o\\V\\X

Compact

Fig.2: Compact and cancellous

bone.
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According to Histological Features. " 7~~~
C’ol\«]( N av Vamj(w\t'\\gj |

. Primary (woven) bone in which the collagen fibers of
the matrix have no specific arrangement S

\YreJuqu S

. Secondary (lamellar) bone in which the collagen
fibers arefrranged in layers called lamellae.

it G e
+In secondarylbone the lamellae -«'«"‘

usually form concentric circles - op._» Sl
around a central cavity in what's féf‘ AN
‘called Osteons. In the osteons,

osteocytes are found in spaces
called lacunae connected to each

by canaliculi.

Fig.3: Osteon.
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Long Bones —————
Greater length than width

and are slightly curved for
strength. \.u‘fscy S| S

Has two expanded
epiphyses formed mainly
of spongy bone
s;:rroun ed tg)y a thin layer
of compact bone. , -

The middle tube-like shaft
is called ,diaphysis and is
ormed of mainly compact

bone with a thin layer of

—

>

spong¥ bone surrounding a

central cavity, the

medullary cavity.—> __
s

e i T O
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Spongy bone

. o

‘C' 's.‘,'o\. ":q,;.’
'0'.'0'.'?:- RN

Marrow
Diaphysis
Compact bone Periosteum
A Endosteum
Distal HRCY .:;, Medullary cavity filled with marrow
epiphysis [ileaeravsing
A
\ : Mg

Compact bone

i %: 'Femur;tibia; fibula, | .
= qhumﬁ[u_s_fulna,éradlus,h,\:wof,\
sphalanges: -

rL-b

Fig.4: Parts of long bones.
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. Short bones

o - rtllgs\-,%\t?_‘ped and are nearly equal in length

= 7Carpal bones,/navicular;cuboid

Short bone
___ ‘)\ _ (trapezoid, wrist bone)

Flat bones ol I—j

Thin and composed of two nearly paralle
lates of compact bone fissue enclosing a

ayer of spongy bone tissue

-+ Cranial bones;sternumgribs,'scapulae

-
bl
38
iQ. -
\e?

Flat bone (sternum)

@. [Irregular bones

*  Complex shapes and cannot be grouped into T/ —
any of the previous categories h ¥

* 1 Vertebrae/hip bones,;some facial bones, - ¥

L% ucalcaneus

. Irregular bone (vertebra)
\ ‘ll‘\ﬁ bu H:ev’mj lpov\c,l

*  Found

ith_ir_). tendons. Protect the tendons

from excessive wear L
= Pate"ae A _&> JQ_L\ \\S’iﬂ@ - Sesamoid bone (patella)_
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L Increase in length of bones occurw

d: After closure
of the plates during adulthood, no further increase in bone length

can occur. The time of closure of the plate is specific for the
bone. This can be used to determine the age of the person.
Increase in width of bone can occurthroughoutilife:

OO0

Epiphyseal (growth)

Epiphysis
plates

Epiphysis

AT
‘w% fra*‘

Diaphysis

Fig.5: Ept@hyaeal growth 11
plate.
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Axial Skeleton
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=..Jl«The Skull

= The skull is the bony framework of the head:It’s
formed of 22 bones divided into two sets:

. Cranial bones

o Eight cranial bones that form the cranial cavity
which encloses the brain.

—_———

% c © Frontal bone, two parietal bones, two temporal
= —p bones, the occipital bone, the sphenoid bone
bones and the ethmoid bone.

‘2 Facial bones
o Fourteen facial bones that form the face.

c Two nasal bones, two maxillae, two zygomatic
™ L __ bones, two lacrimal bones, two palatine bones,
Lonec two inferior nasal conchae, vomer and the

mandible.
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Features of the Skull

= The cranial and facial bonesquetéehthe brain and special sense

organs. Syt nay 5| S|
"

» Bones of the skull are attached to each other by immovable
joints called suture, except the@andig!_gwhich Is attached to the
skull by a movable joint.

® Coavities of [he sKull 8 y |

(1) The |

cranial cavity

% (2) The orbits
/| (eye sockets)

— (3) Nasal cavity

(4) Oral cavity

(5) Paranasal sinuses
(6) Middle and inner ear cavities within the petrous part of the
temporal bone

w WPS (ffice 'Y rw bLax 14
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Cranial Bones:
- Temporal Bones

- Form the lateral aspects and floor of the cranium.

» Consists of 5 parts:"sguamous part,‘petrous part;tympanic
part,'mastoid part, and the’styloid process.

- Occipital Bone
* Forms the posterior part and most of the base of the cranium.

" The perceptible protrusion on the back of the head is the
external occipital protuberance.

* The foramen magnum, the largest foramen in the skull, is

located in this bone. Lo
. &/. g
- Sphenoid Bone N——7
* Called the ‘Keystone bone because S ""‘“ i W

it's attached to all other cranial bones. ™+ .. <-
= Has a body and two wings — butterfly { ’1"(?
bone. N \

1

o
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- Ethmoid Bone
v Located in the midline between the two orbits

e Has zI:\ transverse (cribriform) plate that forms the roof of the
= nasal cavity

o Contains two projections on each side called the superior and
middle nasal conchae. These form part of the lateral wall of

the nasal cavity
c Has a perpendicular plate

.
( \; AN

Superior

Crista galli

Cribriform plate

Ethmoid
air cells

‘—— ‘\ ‘»‘ S =~ /
A ‘ AN 7Y | oy
{ — e n 3 A\
) L5
- —
- 7z
R N . : 4
P “ .7_'}‘
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. o o / 3 ]
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Y
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y ]
L \
Medial wall 3 4 N\~
1

Fig.6: The ethmoid bone. e

Superior nasal
concha

Nasal cavity

Middle nasal concha

Perpendicular plate
e e e |

Inferior
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Facial Bones:
- NasalBones - bridge of the nose

o Has processes: (V)Palatine process which forms the hard—

palate with the palatine bones, (?)Alveolar process which

contains teeth sockets. > Tprye T T
JL:_\Jl./ M ax\\\ae _J‘ Jé‘_s

Zygomatic'Bones > Cheek b :
eekbones Al et s o

~ Inferior Nasal Conchae
¢ Form part of the lateral wall of the nasal cavity.

et [
AN

c_.-'.q:,\,

cald|

c Forms part of the medial wall of the orbit. Related to lacrimal
sac.

/" Mandible (lower jawbone)

 The largest, strongest facial bone. The only movable skull

f HosS a\\VColaY Prodess Ehal conkains SocKeks
For Ehe Eeeth.
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‘ Frontal / Anterior View

‘ Fig./ \

arall Q-gu_lf 5\_5‘)[ *

o duchion) S |1 des Q and 'Lé

Nasal bone

Lacrimal bone Zygomatic bone

Maxillary bone

Vomer - Alveolar process

Inferior nasal

concha Mandible

- Alveolar process

18
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Superior View

Fig.8

Occipital bone
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[ateral View

Fig.9 |

Sphenoid bone

Ethmoid bone

Occipital bos Zygomatic

bone

Squamous part

Temporal
bone | External auditory
meatus in
__ Tympanic part

WPS Office Y= e bax 20

Scanned with CamScanner


https://digital-camscanner.onelink.me/P3GL/g26ffx3k

Posterior View

Fig.10

External occipital
protuberance

Superior nuchal line
— border between

head and neck
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Inferior View —
Base of skull

Fig.11

Palatine process

Palatine bone
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Interior of the skull —

Cramal cavity

Fig.

2

Frontal bone

Ethmoid bone

Sphenoid bone

Temporal bone
- Petrous part

Occipital bone
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The Nasal Septum:

Fig. 13' The nasal

Sagittal

. i
iarie Crista galli
Sphenoid bone

Nasal septum:

Frontal bone

Nasal bone

Perpendicular plate

of ethmoid bone

Vomer

Palatine process
of maxilla

Horizontal plate
of palatine bone

o It's formed of:
1 The perpendicular plate of the ethmoid bone and the

vomer bone posteriorly. —— U154
». Septal cartilage anteriorlyy —o» LUis 4
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VIgiSutires — <

1) Coronal Suture: Y/

between the
frontal and the
two parietal
bones.

2) Sagittal Suture:
between the
two parietal
bones.

3) Lambdoid
Suture:
between the
two parietal
and the

\
Q
.
\
’
A

ZYGOMATIC BONE
FRONTAL BONE

TEMPORAL BONE

Coronal suture

Sagittal suture

=
: - -
o e
N 4
\, o .‘\'\ - e —
-~ “\K\‘i:'/\r \/ e

PARIETAL
BONES

Parietal foramina
/ Lambdoid suture
—
— Sutural bone

OCCIPITAL BONE

\\/\‘2 ‘f‘ ;’?"y ,'O */! \{ (l \q\c’ \ g ~ -

(a) Superior view

——occipital-bones:.

Fig.14: Some of the main sutures of the

skull.
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Paranasal Sinuses:j

9":'-‘“ C-‘_."j-;"“ 4-)/1-- < r"’ l-‘)_f\ c;ﬁ)j

Lo s 2
- L . Frontal sinus
Cavities within cranial , |
and facial bones near P

ethmoidal
sinus

the nasal cavity.
Secretions produced in
the sinuses drain into ,, |
the nasal cavity. <"
Serve asresonating “*”
chambers that intensify
and prolong sounds.
Found in the Frontal,
ethmoid, sphenoid and
maxillary bones.

Sphenoidal
sinus

Maxillary
sinus

Anterior view

Fig.15: Paranasal
sinuses.
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. > | — - |
FontanellesT —~ sKull L 21,20 4250 Sles

L Areas of unossified tissue that link
the cranial bones at birth.

L Eventually, they are replaced with
bone to become sutures.

L Provide flexibility to the fetal skull,
allowing the skull to change shape
as it passes through the birth
can a|. Postenor fontanalie

L The largest of these fontanelles

are the anterior and posterior

fontanelles. Fig.16: Anterior and
posterior fontanelles.

Antenor fonanalie
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The Hyoid Bone

= Located in the upper part of
the neck

Mandible

Hyoid bone

Larynx

o

for some tongue muscles and “horn’
for muscles of the neck and Body
pharynx and some ligaments.
It's also attached to the larynx.

Fig.17: The hyoid

bone.
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