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Divisiohs of the Skeletal System
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= The human skeleton consists of 206 bones )
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= Bones of the skeleton are grouped into two principal divisions:
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» Consists of the bones that lie around the longitudinal axis of the
human body: Skull bones, auditory ossicles (ear bones), hyoid
bone, ribs, sternum (breastbone), and bones of the vertebral
column.
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» The primary function 1s protection of vital organs.
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m Consists of the bones of the upper and lower limbs
(extremities), plus the bones forming the girdles that connect

the limbs to the axial skeleton. The primaryg function of this

division is movement. Ll
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" Bone is a structural type o ASER D

the presence of a calcified extracellular matrix (called bone
matrix) and three types of cells: Osteoblasts, Osteocytes and
\Osteoclasts. .

Functions of bones:

1) Support fleshy structures.

2) Protect vital organs (example: “the skull ﬁf&&:ﬁ#ﬁ? i)l;‘;ln)
3) Assist In movement. s sl

4) Synthesis of blood elements. . —w <

5) Storage of fat. csviess

6) Storage of minerals _ (liilly € Golalf 583




Cells of bones:
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Osteocytes
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Bone matrix: S e s ot

* Bone matrix 1s formed of various organic and 1norganic
molecules (mainly Ca’* compounds).

= (Collagen fibers 1s abundant 1in bone matrix.
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Periosteum: 2 o PT ata
= A thick connective tissue layer that covers the bone.

= Jt’s important in (Dthe nourishment of bones, the

formation of bones and in CGTCHCPAID
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Endosteum: bl s gl i ] o iy L, B

= A thin tissue layer that lines the cavities inside the bone.
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Tetracycline and Bones
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* Tetracycline is a fluorescent substance and it binds with great
affinity with Ca’" in recently deposited bone matrix.
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Fig.1: Teeth with brownish

discoloration
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‘ Classification of bones

According to Gross Morphology: thicknest
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o In a section of bone we have:
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1. Compact bone: part of the
bone appear as a dense area

with generally no cavities.
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2. Spongy bone: part of bone Compact
that have several, small,

interconnected cavities.
Ao hyglad Bys caall L Gl plaall s 5 teidin | plaal] Fig.2: Compact and cancellous bone.
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According to Histological Features:
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1. Primary (woven) bone in which the collagen fibers of the

matrix have qoISpECifiCIENESHcHD
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2. Secondary (lamellar) bone 1n which the collagen fibers

are arranged in layers called lamellac.

« In secondary bone, the lamellae
usually form concentric circles around
a central cavity 1 what’s called
Osteons. In the osteons, osteocytes are
found 1n spaces called lacunae
connected to each by canaliculi.
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According to Shape:

1.
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Long Bones
Greater length than width and
are  slightly curved for
strength.

daliall il bl
Has two expanded epiphyses
formed mainly of spongy
bone surrounded by a thin
layer of compact bone.

The middle tube-like shaft is
called Jdiaphysisq and 1s
formed of mainly compact
bone with a thin layer of
spongy bone surrounding a

central cavity, the medullary
caviliy ad TSI e dgsead | S & i

Femur, tibia, fibula, humerus,

ulna, radius, phalangesct-isse » o'

A bas Jeady Glae e

Y
—
- Spongy bone
Proximal r gy
epiphysis Compact bone
| e
Marrow
Diaphysis
Compact bone Periosteum
Endosteum
Distal " Medullary cavity filled with marrow
epiphysis /¢

Fig.4: Parts of long bones.
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2. Short bones ooyl uds Joks
Cube-shaped and are nearly equal in length and

width !_—-/V—:Jm bl S e
* Carpal bones, nav1iu1ar, gu901d 2l oSl gum¥l Shortbone

daol yeass (trapezoid, wrist bone)
3. Flat bones i
 Thin and composed of two nearly parallel plates \,?

of compact bone tissue enclosing a layer of
spongy bone tissue

y
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 Cramal bones, sternum, ribs, scapulae &</ ¢l 5
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Flat bone (sternum)
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4. Irregular bones il sl plise (ans gl pllaeg bl ) —
* Complex shapes and cannot be grouped into any h &7
of the previous categories ¥ osenpatl ke @) T

* Vertebrae, hip bones, some facial bones, calcaneus  iregularbone (vertebra)
bt . Lyia JSG o Hl6Y) Glany a8 ,L6Y 1 JA TS aag

5. Sesamoid bones sl

e Found within tendons. Protect the tendons from

CXCCSSs1ve wear il U Lo ,E aad Sugage JeSis Le gign dic
e Patellae Llo ~ Sesamoid bone (patella)
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Bone Growth
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@ Increase in length of bones oceur at si?ekb?lgﬁi}“ﬁ%éﬁf i)Ta?émfyﬁll?tfle?Ugf
hyaline cartilage) before they’re closed. After closure of the plates
during adulthood, no further increase in bone length can occur. The
time of closure of the plate 1s specific for the bone. This can be used to
. el e p Ll e (o Bl 0n3 5 oS
determine the age of the Person. ... . .o i clol oo sl slaall 4 iz 0
Increase in width of bone can occur throughout life.
Bone growth 1s affected by several hormones in the body, like growth

hormone.

DO

Fig.5: Epiphyseal growth plate. 11




The Axial Skeleton

Axial Skeleton
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The Skull
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= The skull is the bony framework of the head. It’s formed
of 22 bones divided into two sets:
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1. Cranialbones

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

o Frontal bone, two parietal bones, two temporal
bones, the occipital bone, the sphenoid bone and the
ethmoid bone. Lal)s

. Facialbones V¢ Soaill B
: ol UK dag Lalse e day )]
o Fourteen facial bones that form the face. o

o Two nasal bones, two maxillac, two zygomatic
Rode ac

bones, two lacrimal ‘bones, two palatine bones, two
inferior nasal conchae, vomer and the mandible.
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Features of the Skull

m The cranial and facial bones protect the brain and special sense organs.

Lalall Julsall clsels b Loall daslls Tananl allie goas

= Bones of the skull are attached to each other by immovable joints
called suture, except the mandible which 1s attached to the skull by a

ol | al] Ll Al o Bpate i Jealis Lhuls Gandl Lpdan Lasanl alle by
movable joint.

» Cavities of the skull; &=l

KARRYY
ERIWER
1) Th L R |
f;azqt ) crama Wy " (2) The orbits
’ ==~ (eye sockets)
// " 3 _ﬁYI._éﬁjg.
(3) Nasal cavity
ill g
(4) Oral cavity

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

i aall aliall o s aaall c3all Jals Dlalally dacugll H3Y) Ciyglas
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Cranial Bones: TN

Temporal Bones
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Occipital Bone

ALl Llaeg cgelmall syall oLl
Form the lateral aspects and floor of the cranium.

Consists of 5 parts: squamous part, petrous part, tympanic part,
mastoid part, and the styloid process. LIl

danaadl 3ucls ﬁﬁ@j&l&ﬂc};ﬂlﬁiﬁ ]
.gJIJsJIJ\}U@A)L;JI}AwUI&@_qJAII eyall ole ugiund] 595l [

Aokiall s1a b ananll b Aaidll ST oy Gl LI e W
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, 1s located in
this bone.

L@—ASUMUMULQE:.JS 64—‘9”,‘5"-”
Sphenoid Bone A ol e o ol 315 68 "l P\ww

Called the ‘Keystone’ bone becausé it’s *ﬁ* ‘ ‘ 1 /

attached to all other cranial bones. ‘
Has a body and two wings — butterfly ' ( -

bone.
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‘Wall | . . ..
“’M = Ethmoid Bone &/ aigas J<ia
0 Located 1n the midline between the two orbits

0 Has a 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

0 Has a perpendicular plate Cristacac! olesll 350 o
Ethmoid delae galli
Y g ol i S 5950
Oolall o gl b (o8 28, U o o Superior Los]
Y (e J<as (cribriform) desse dagl ode $5ian A Perpendicular (\

ocaslly @slall gans cils JS (oo cpblins] ol 53, O |

AN iyl qiladl laall e leya sia JSias LAY dadsd Fanr ,1 /—Cribriform plate

fuagac dngl wal O

Ethmoid
air cells [
L o=& 2~ Superior nasal
) \g:»; concha
s Nasal cavity

Middle nasal concha <

Medial wall
Flg 6: The ethmoid bone of orbit Perpendicular plate
ethmoied J!I' &l Jie s Hlan (oL S aaly (o8 US Ethmoid J! caals

(inferior nasal concha) <a.! inetian



Facial Bones:

Nasal Bones = bridge of the nose —
(Sslall il alie) slall el (‘\

eliall allie ao Cloall eliall JSa5 (31 eliadl e (1) ioblee 40 Q)

Maxillae (the upper jawbone) Ol e ole dsiad il Gill Sl 2)

0 Has processes: (VPalatine process which forms the hard palate with
the palatine bones, (¥’ Alveolar process which contains teeth sockets. }

Zygomatic Bones > Cheekbones =/« =+

Glical| Ll dadgall

Inferior Nasal Conchae & il o loe <0l
0 Form part of the lateral wall of the nasal cavity.

. rodll plae
L.acrimal bone ol pueSIL sl s laall g1 laadl e e S O

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

(oliead | elall alse) il il
. . cngll yaill Tansall alie ang dake 5585 L<T 0D
Mandible (lower jawbone) oSl S e ole (55in il kil e 400 0

o The largest, strongest facial bone. The only movable skull bone.

0 Has alveolar process that contains sockets for the teeth.
17



Frontal / Anterior View

Fig.7

Y
Nasal bone

Oiiagll delie

Lacrimal bone Zygomatic bone
Solall cldll dalae

Maxillary bone

- Alveolar process

Vomer L

Inferior nasal
concha

el ols
~ Mandible

— - Alveolar process
2802
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Superior

Fig.8

Occipital bone =—
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Occipital bone

Squamous part

External auditory
meatus in

Tympanic part

Mastoid  Styloid

process

Process

Lacrimal sacs
Lacrimal canal

Sphenoid bone

Ethmoid bone

i

44

 Zygomatic
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Posterior View \

Fig.10

zygomitic
NP
temporal

External occipital
protuberance

Superior nuchal line
— border between
head and neck




Inferior View —
Base of skull

Fig.11

Palatine bone

Temporal bone ¢
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Interior of the skull — BTy 7 L
Cramal cavity

— Frontal bone

Fig.12

Ethmoid bone

» Sphenoid bone
Spheniod sinus

Temporal bone

- Petrous part
Soauall e5all

Occipital bone



Coronal suture —__

e Frontal bone
Parietal bone
Nasal bone
Sphenoid bone —~'% - Temporal bone
Optic canal
Ethmoid bone

Lacrimal bone

Zygomatic bone
Middle nasal concha
of ethmoid bone

Maxilla Inferior nasal concha

Vomer
Mandible

— Alveolar margins
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‘ The Nasal Septum: — wsi=w

Fig.13: The nasal septum.

Sagittal Crista galli PN
plane o
Frontal bone
Sphenoid bone e
o : Nasal bone

- Septal cartilage

j »z‘,’.:",“lul"
a8 . Nasal septum: _
e..loa.u Liagals
» : & . Perp‘é’r{Zmular p”lgte
1 o of ethmoid bone
?' qp Vomer

chiall alaal 433¥] dandiall
Horizontal plate
of palatine bone

Palatine process
of maxilla (sslaf clé

el iy G (o) AT Caigat aits ol
o A partition that divides the nasal cavity into r1ght and left
parts.

o It’s formed of:
LY oo Salall Cigyunz 2

I The perpendicular plate of the ethmoid bone and the vomer
bone posteriorly.

». Septal cartilage anteriorly.

WA o8 altall yagilly $Setll alaall Luganll Lasiall 1
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Main Sutures:

ZYGOMATIC BONE

/4
1) Coronal Suture: / AN FRONTAL BONE
between the ,’ o AT TEMPORAL BONE
frontal and the / \%
] <, Coronal suture
two parietal \
bones.
Alaall alaall (Y o aagen Aol <
2) Sagittal Suture: < Sagittal suture

between the two =

. — PARIETAL
parietal bones. = BONES

3) Lambdoid -.
Suture- between / Parietal foramina
the two parietal / Lamboid suture
and the occipital x s Sutural bone
bones. e ol kol ST G RS s S OCCIPITAL BONE

i e

-

Yo

A\

—

:

——

.
S R

(a) Superior view

Fig.14: Some of the main sutures of the skull.
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Paranasal Sinuses: L)
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Frontal sinus

4

L)

» Cavities within cranial
and facial bones near the
nasal cavity.

LS et o A sl s adldanill o ll,8Y)

% Secretions produced 1n

the sinuses drain into the

nasal cavity.

% Serve as  resonating

chambers that 1nten%1ﬂ .

and prolong sounds. -< sl
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¢ Found 1n the Frontal, "

L)

Ethmoidal
cells of
ethmoidal
sinus

ethmoid, sphenoid and S5 Sphen
. ‘ sinus
maxillary bones. Qe <, ":’y» : iHadiiny
. " . sinus
How many paranasal sinuses?
. Anterior view
Facial = 1
Crainal? =3 Fig.15: Paranasal sinuses.
=t et e et At o
b Ethmoid. sphenoid s
(slall elall allae 26
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(d Areas of unossified tissue that link
the cranial bones at birth.

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

O Provide flexibility to the fetal skull,
allowing the skull to change shape as
it passes through the birth canal.

d The largest of these fontanelles are
the anterior and posterior fontanelles.

Antenor fontanalle

Postenor fontanalie

Types of Fig.16: Anterior and
fontanelles .. ot posterior fontanelles.

Anterior
Fontaelle

.. Sphenoid
............... fontanelles

Mastoid 4
fontanelles
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The Hyoid Bone

48, on slall 3all o i

= Located in the upper part of the

Mandible

IlGCk alae AT jand 5T o mdgn ¥ ) pvuadl (58 Saall dalaall

Hyoid bone

Larynx

= Supports the tongue, providing
attachment sites for some tongue  worm
muscles and for muscles of the
neck and pharynx and some Body

ligaments. It’s also attached to

the ]arynx 2, ookaly coliaall Sl Gand 3l gilss sisss <obadll acay
Soiallo Ll bis 6l k¥l ledns eldls | Fig 17 The hyoid bone.

Greater
horn
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The Vertebral Column

S8l agaall 5T s 5aall agaall T 5 sl sgaall LanT aran
Also called the spine, backbone, or spinal column

Functions to: Sl ol lny
1 oulill aea U
o Protect the spinal cord i s oy o 2ty e

0 Support the head

o Serve as a point of attachment for the ribs, pelvic girdle, and
muscles

(26 = L) oAl cands alliall fpo dleadis (10 (550

Composed of a series of bones called vertebrae (Adult=26)

o 7 cervical, in the neck region

a 12 thoracic, to which the ribs are attached

0 5 lumbar, support the lower back

0 1 sacrum, triangular in shape and consists of five fused sacral
vertebrae

o 1 coceyx, triangular in shape and consists of four fused
coccygeal vertebrae Tl G 5 ol 3 7 0

)@L.HJ.S—UJ‘I?‘-J()G-HIJA&JJFISD
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» The vertebral column 1is

curved to varying degrees in Cervical vertebrae
. 1 Cervical curve

different lc?catlons et ( )
o Curves increase the column

strengtLl e

il gudgll o O3lsll sle Bliadl o sele, ,

0 Help maintain balance 1n Thoracic vertebrae ——

the uprlght pOSIthIl (Thoracic curve)

o Absorb  shocks  during
walking, and help protect
the vertebrae from fracture Lumbar vertebrae

il e syl Glaadl g8 Bue Ll ly gt 15T Slasall olaial (Lumbar curve)

= These curves are: . Sacrum & coceyx
o Cervical uwlm’ (Sacral curve)
asyll 33e O
1 S,mal
0 Thoracic -
o Lumbar s>l Fig.18: Curves of the vertebral column.
o Sacral G§1{.G5
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~~= Spinous
The Vertebrae: procsss ————l}

Transverse .
process \‘"5

 Each vertebra has: (V"Body
that bears weights, |
@Vertebral arch that protect  hroceees
the spinal cord, “One —
spinous and two transverse — Verebral K
processes  for  muscle e
attachment, and @Joints for o5 e
articulation with ribs and . ...
other Vertebrae o vone ancumes witn " 7005,

the foramen magnum of & of @i Spmal cord
. the occipital bone? Fulse
D The ﬁrSt CerV1cal Vertebra Dens Transverse

(odontoid process) ligament

(atlas) articulates with the
occipital bone of the skull.

The second cervical

vertebra (axis) has a process Atias (C)

(dens) that articulates with e vy

atlas.  ceoplalsb e alant coaie el SRR
Fig.19: Above, parts of vertebra. —
Below, atlantoaxial joint. g

The atlas/axis complex
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¢SDi s e Spmal cord
The bOdy and thevertebral canalsspinal cord e s oag oo ’ \ passing through

Vertebral arch / | the vertebral canal
surrounds a foramen

called the vertebral SIS 5ody of vertebra
foramen. When the 7 A -

vertebrae are stacked
on each other, the
vertebral foramina will
align tOgether to form - Body of vertebra
the vertebral canal

Body of vertebra

through  which the

; Fig.20: Part of vertebral
spinal cord passes.

column.

Found between the bodies of adjacent vertebrae are the
Intervertebral Discs (formed of fissosamiiage). The function of
these discs 1s to:

0 Form strong joints
o Permut various movements of the vertebral column
o Absorb vertical shock
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The Thoracic Cage -

(e Somall paddll S

Thoracic cage 1s formed by the: 10
£3Lai
d Stemum (L3l E3LaY ] 3la) e Lol iy ,Lzall O
. transverse oty Lyuall ol,adll 4

D Rlbs processes & :

0 Costal cartilages (attach ribs to sternum) '~
0 Thoracic vertebrae

Dslall 1LY allaal acull i3 0

Functions: il g g3 om0

0 Enclose and protect the organs in the thoracic and
abdomimal cavities

o Provide support for the bones of the upper limbs
0 Play arole in breathing
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The Sternum (Breastbone): .. wicwn sa

» Located in the midline of the anterior aspect of the thoracic cage.
> Consists of the manubrium, body and xiphoid process. =~ ™.

» The manubrium is attached to the body at an angle called the
sternal angle. T TR
ala Lol By Lally B35l aule 3las

» To it are attached the clavicles and the costal cartilages.

. Curv
Clavicular notch

nedial Jugular notch

Rib 1 Manubrium

 manu o cluaSternal angleRis—2

Rib 3./ Facets for
10 — attachment
Body of costal
cartilages 1-7
Fig.21: The sternum. Position and features. | xiphoid process
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The Ribs:

(Sonall il Cilgad ((Saell acall odaad EILAY] e gl e (o35 \ : _[J\f’&
m Twelve pairs of ribs give ' AT
structural support to the sides of
the thoracic cavity. .
e

m  The upper seven pairs are called ribs
true ribs because they’re
attached to the sternum by their

Jugular notch

Manubrium

Stenllal
angle
& Sternum

Body

/ Y ‘—‘ -

J Xiphoid

own costal cartilages. i | 2 process
m Pairs 8-10 are called false ribs r 7 \\" o
because their costal cartilages %" NFloating
are attached, anteriorly, to the ribs
costal cartilages of the 7™ rib. Fig.22: Above, types of ribs. Below,
= Pairs 11 and 12 are -called articulation of a rib to a vertebra.
floating ribs because they have
no anterior attachment. Costalcartiiages -If L. costal a¢!! 8,10
= Each rib articulates with the \ e cartilages
body and transverse process of " , bOd}’C‘P&‘“‘*
the thoracic vertebrae. ” \ shaiie e JS25
ala fla b iy Leae dacalss sl sle 3l LY Ldda p3a] Wall el £ 1539 ons [ costal g«
o R it s ot st et e S 0B Tt e Cxd cartitage
csmalol 3iys angs ¥ agad 0¥ daile $30aT 12511 glgy¥l ole 3ty aglia sy s ‘3,?3"’7
el LA i) laally gl o obli L S body p



The Appendicular
Skeleton
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The Upper Limb |4

dalie 32 e ssle )b K $sinn
ul_:.L.aA.m (alis .

Each upper limb has 32 bones Ly 3l (1) g paall al3all 1

2 — ¢ iall @Jul 8Ll

Two separate regions Sl 3500 ek S 5 s

1. The pectoral (shoulder) girdle which
attaches upper limb to trunk = 2

Clavicle

Scapula

HUMERUS

bones 1n each: Clavicle and Scapula 7
2. The free part (30 bones): (e 0 e oS
(ELA) wdall alie 1 ULNA
1 Humerus (arm)
. 1 UIna + 1 (aeleadl) ki Cioas
1 Ulna + 1 Radius (forearm) ., .
8 Carpal bones (wrist) S 1 e a, e )
5 Metacarpals and 14 Phalanges /: {433 - '
(hand) Pravsces
VY=g saxs -

Fig.23: Anterior view of the upper limb bones.




(S R Lg.l.s\ L_‘.Lu.u L_sj" G.uu ﬂm}
The Pectoral (Shoulder) Girdle:  iavicutar noteh
- _ O3S 358 (e pslipb g O sSH
The Clavicle (Collarbone): i | 315 15n
Cuaa zo sternum . e e 7 Le 50
= The anteriorly located clavicle 1s “S” shaBed Al b b claveiular notch

= The’nd articulates with the sternum strenum

sladl oyl ads

s Thedatema cnd articulates” with ‘the acromion of the scapula

acromion leewl debae e shaty
scapula (» s pia Jtm Oe b ole

LATERAL MEDIAL

View 4 - g POSTERIOR
Clavicle ¢ / 4 4 \'>\ )
(i
")ﬁ‘ ANTERIOR
Acromial . . . . Sternal
end Fig.24: Superior view of the clavicle. end
39801 ailsg
= Functions of the clavicle: RN R TS SATIN
. £ dadl sl slall il e 5301 Ry
1. Keeps the limb away from the trunk. 5 il e stall iyl sumgll gl 3l

o, Transmits force from the upper limb to the trunk; ™ == = = fes it

3. The only bony attachment of upper limb with the trunk. Therefore, 1f
the clavicle is fractured, the limb will fall (Dropped limb). 35



QUJ’&)\S}?\\ \k_\).i\.gj\ * Ve LI

IS e L Led pat TR
The Scapula (Shoulder blade): ~— = “T.
gl ke o . . posterior
LY bl () (U e EISYT ge S auall addll (g5iie (o il GIATT o8 /dy g JSuall &ills

su oy Iriangular in shape and located on the posterior
»Zaspect of the rib cage {EEINIININCIRNONIND

- S‘;”;Z(Einfaces: anterior (costal) surface featuring the
4ls=<lsybscapular fossa. Posterior surface divided by the

i sall i~ .
zﬁl sespine into upper supraspinous fossa and lower /
8 - Je . ‘
<, infraspinous fossa..

Superior border ,medial border, lateral bordér g = pySuperior angle inferior angle Jateral angel

= 3 border and 3 angles. The lateral angle presents the glenoid cavity for
RO NI ATE RNV IOE IRV

articulation with the head of the humerus. sl plie Gl g sendl o
- 3 processeS: ePYIQ@uwsﬁldﬁﬂ@sul@JluJ;bﬁm-sﬁdl Sgaadl
. Spine - a large process on the posterior surface of the scapula that
ends laterally as the acromion. S50 e o ) sy gl il i - ¥

>, Acromion - the flattened lateral end of the spine of the scapula.

Articulates with the clavicle.
dall ssandl oo pladl Gyl e 350 blies] - 5SS Gulac

3. Coracoid process - a protruding projection on lateral end of the
supenor. border. | Aa 13 Lol el 6155 o453
posterior 13 spine <l 13 fanterior s) posterior el (s oS T 39

 g—



Coracoid ___~
process
Ll ) o

» v XN 2 = |
iy " & d
- : - Lateral angle head®
| A0ID
b . al LD

spine (s~

Lateral
border

border

Posterior surface Fig 25: The scapula. Anterior surface .
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The Humerus: e 5 e

g il 46l e

Longest and largest bone of the upper limb. Formed of an upper end,

a shaft, and a lower end.

scapula J! a8 Lo S Greater tubercle
The proximal end features: & 7
intertubercular t‘ »

Rounded head that articulates with —©Piedaeore =R
the glenoid cavity of the scapula to Surgical neck % |
form the shoulder joint.

The anatomical neck. head .s 43, Js!
Distal to the neck, we have the

e greater and lessef” tubercles.
Between these tubercles, we have the

x5 528 Gintertubercular (bicipital) groove for the tendon of the long

head of the biceps muscle. long head biceps & tendon 43 e ¢ Gk (S
\ < The surgical neck (the most common site of humerus fracture)

Heod

Lesser tubercle

Fig.26: The proximal end of the
humerus.

separates the upper part from the shaft.

shrimpo fraction d ua_me (lSa HiSI
@ul ) < TR ouAJ|°MW ey byt -riiy et

sl 313 sl Guly skl 3l (il SpONGE O Boke J s
speall e @bl syl s (sl e o) Legeis SV i) dam ol 21 compact ce 1, Aish L 41



Ao ol G waalls 3143 cabaall 6T 5] asasl]
= The shaft: to which muscles are e

LESSER ———__

attached and several nerves are related. ==

INTERTUBERCULAR
SULCUS (GROOVE)

= The distal end features the round . . ...oi .
capitulum which articulates with the 722" ="

head of the radius and the spool-shaped == o
trochlea which articulates with the ulna. st bsioe e

. aill] peas¥ L dall
Also we have two epicondyles for T e S

muscle attachment. The  medial
epicondyle 1s more prominent.

HEAD

ANATOMICAL
NECK

SURGICAL
NECK

(SHAFT)

MEDIAL
EPICONDYLE

lgad diga ) Tuberosity 5 a4 5 Jixy
Fossa Tubercy: S|4 5lG
radialtd S Sz oS gt ‘ Tuberc : S
hede Radial fossa 48 J] "\ Coronoid fossa
LATERAL
EPICONDYLE
Lateral < ) .
epicondyle Medial 59S 4l capmuLum — ]
P ’ epicondyle ’ 058 s humerus delae e
. radius g\ <8 0 ateral .
Fig.27: Above: anterior view of the

humerus. To the left: the distal end
— of the humerus.

Capitulum

Trochlea
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The Ulna and Radius:

Radius ,ulna : debe &S0k 88 humerus

b et ) 8 Jsa (el 8 (8 ) sal humerus g @) Cudas 13
I
Feature Ulna Radius
e : sl 54 :
Position e Medial 4+ e Lateral pie
Radial , o K ok o)
. ‘notch o e Disc-shaped head

Proximal end

Olecranon process
Coronoid process s s«
Articulates with trochlea

e Articulates with
capitulum el e e

" * Trnangular Sl
Shaft  Triangular sietele~'Radial tuberosity for
w9 2tendon of biceps
Interosseous e . bl
 Lateral ...  Medial
bOl‘der radius

Distal end

§ Glae ST o8 ygasll aysliins

Head of ulna ¢ Uulia L Sagmgs dalse (4
Posteriorly located Styloid»

'+, Laterally located
* il JSs

5.» Styloid process ™
ol e

Wrist joint

Not involved

 Jnvolved Il




(B T T b A Radiéf@h_ Trochlear notch

)y A

Olecranon

Proximal
radioulnar
joint

ULNA RADIUS LENA

Fig.28: The ulna
and radius.

. Distal radio-ulnar joint

Ulnar head

[ Posterior view [ Anterior view Radies



Coracoid scapula

Coronoid process
{Humerus]— e & Ka e @t g US|

&g

B8 i = radius <=5 Hade
8 G JAly S 5 asy capitulum
° Ulna radial 4ew) L humerus & 29 s

[ Radius 0 fossa

led A8dle S (5 Leiled ulna < l) iy
12 Zles & Trochlear notch 4eu) oy g2
z coronoid prosess 4« )l8ic 4 noth
coroniod fossa 5% S




Sally Lift The Party to Take Cafe Home

BEETN —
Proximal Distal
Tow Tow
Lateral | @ Scaphoid @ Trapezium
Lunate ‘ Trapezoid
‘ Triquetrum Capitate
Medial | @ Pisiform @ Hamate

(&ll) 8ypim allse 8 e <

The Carpal Bones (Carpus):  .i-iic. ®) |

= Consists of 8 small bones (carpals).
= Arranged in two rows.

antomical possion 4 e

The Bones of the Hand: il lae s
. (pollex) alesyl i plil - s 9 4 W
= Five metacarpals. I s

= 14 phalanges - two 1n the thumb (pollex)
and three 1n each of the other fingers.

Fig.29: The bones of |

the wrist and hand.
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The Lower Limb &%~

Each lower limb has 31 bones =~ = ¢~ 5= \\

FEMUR

. Olilaioe yliskie
Two separate regions \
Sl S e gl e 1 g il 1) Ll SLEYT asnll plm Sl 33 \

1. The pelvic girdle witch attaches lower limbs \

to trunk = 1 hip bone on each side e — =
2. The free part (30 bones): f !—!

1 Femur (thigh) ~<*<* e .

1 Patella scsamoia . = \ ‘

030 Jo e . (Bladl) Lulasdl 1 4+ 3Ll 1 ’ \

1 Tibia + 1 Fibula (leg) 7 g}&_

7 Tarsal bones () <SS 14 ol s 5 - //;H {™

5 Metatarsals and 14 Phalanges (foot) “ g

Fig.30: Anterior view of the lower limb bones.
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‘The Hip (Coxal) Bone: — —satio. s

asSal g lall (o d8yall ilas mauii allie &G oy oy dalie JS oS
= Each hip bone consists of three bones that fuse together: 1lium,

pubis, and 1schium
L8 yall Lyaall Jualill o8 jaall ) IS e Tpaniil 08 g Bilall daagll (o ale¥T cya eyl qialie Loy oy

m The two hip bones are joined anteriorly at the pubic symphysis and
they’re joined posteriorly to the sacrum at the sacroiliac joints

SACRUM

COCCYX

ILIUM

PUBIS [ Hip bone

ISCHIUM

femur a5 head 48 bas ) za

Fig.31: Anterior view of the pelvic girdle. 47




The llium:

81 ol ale 3sdly LT

Largest and most superior of the three hip bones.  anerior superioriiac

EEPRRU L Y PN Y SN | P INPY [N PR | B (e dalae Chmyidas SpInes ,Anterlpr lnfel‘lqr 11.1§c
oS spines ,posterior superior iliac

Superior border - iliac crest. Possess a tubercle =) i foerior mierior e

iladly ale¥) (gl (5,880 spanl il ly lall 183,L lais Gl : , Shines
Has four prominent projections: the superior and inferior

anterior and posterior iliac spines
Sl aall oy A (e oSl (6,38 asaally diadl 6,38l sganll (AR il 3all o LSV (Sl Batll @y

Greater sciatic notch 1s located between the posterior inferior
il1ac spine and the 1schial spine. Through it pass the sciatic nerve

The Pubis:
cysll alae oo sale¥ly olinadl e3all - Dlall

Pubis - inferior and @iSE@P part of the hip bone

The two pubic bones meet at thequuibismsymphy® s. The angle
below this joint is called the fUbiclmmE®»

sl akie oya gole¥ g oliall 23all - Lilall
Bladl Gusd sony Jumdll 138 s Dyl Bl dliagl] wic Bl Gake a0
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tschitm == ettty it |

The Ischium: et At et

ST Ll e oy Lt 5,801 sgandl Jial 3,0 bl - (¥l 55800 spaall

[schium - inferior and @@SIEE@®part of the hip bone

Most prominent feature is the ischial tuberosity, it is the part that
meets the chair when you are sitting

Ischial spine — a prominent projection. Below the spine we have the

lesser sciatic notch
LAl abe Ty g spaaill alse a5 aslsalivn] 0nsSG (o8 oLy EMAI allaall goais

ol (03 L8 ST ) agSal s Blall Laaad sl 48010
The 3 bones fuse at and participate in the formation of the

acetabulum which 1is the site of articulation with the head of femur.
The obturator foramen i1s bounded by the pubis and 1schium. It’s the
largest foramen 1n the body.

Differences exist between the male and female pelvis. The features

of the female pelvis permit easier process of child birth.
ST 3Ysl Jgnl Dilons oy G (asall (o Slaall L si¥ g 6 Sl (agall (o SLIEAT ungs
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POSTERIOR 7 ANTERIOR

Gluteal lines :
Anterior lliac crest
Inferior
Posterior Ala
Anterior superior
iliac spine
Posterior - Anterior inferior
superior iliac spine
iliac spine ”
p. " Body of ilium
Posterior 1 8= oo head e pulum
ILIUM inferior offermmT
iliac spine | U sciatic part g7, nlarg Acetabular notch

Greater sciatic notch

Body of ischium Superior ramus

of pubis

Ischial spine ijsbiq ;upeﬁt‘e
ISCHIUM | Lesser sciatic notch ]—" Prnadac e 4 ;:.; )
—— : s isohi Obturator
PUBIS Ischial tuberosity (pubis ,ischiun) gyramen

Ramus of ischium _
Inferior ramus

POSTERIOR ANTERIOR of pubis
OsSall (e ) 938 Ss Obturator

foramen ,Acetabulm

(a) Lateral view showing parts of hip bone _ (b) Detailed lateral view

True, false § 4y <, ilium & 483 4l obturator foramen Pubis ,ischium ,ilium

Fig.32: Features of the three pelvic bones. I3 <A cetabulm

= : Femur longest ,strongesr in the body
Obturator foramen :The largest opening in a body
formen magnam: s 4a38 ,<I skull 50
Patella : largest sesamiod bone in the body




‘ The FeMUI: oo o i ot o i it die 550 it o bl s s 55 ol
T oy s - i ke 15l el L1 o 3 gl sondly Gl il o] s L1 Sl o 6l

© Femur - longest. heaviest. and strongest bone in the body

= Proximal end: Features a head

Greater
“trochanter

witch  articulates with  the
acetabulum to form the hip joint.
The head has a small depression .
called the fovea capitis for  intertrochanteric
attachment of a ligament. Distal e

to the head is the neck and distal | ;o5 —
to 1t are the greater and lesser
trochanters.

= Shaft: for attachment of muscles

Jsomedial , laterally

= Distal end: Two condyles that articulate inferiorly with the tibia
and anteriorly with the patella. Proximal to the condyles are the
medial and lateral epicondyles for muscle attachment. oy

o SLailll o Gyl 3aa )l g ale¥ 1 yag Lol go (il Sty @l (i1 Ladlll oy ol uadl ltt
.Q: . II ».I ~~l S‘s\_}:‘l%ll‘s ¢ .%'1 .~~~ ll

capitis

Fig.33: The proximal end of the femur.




HEAD
GREATER

o TROCHANTER

INTERTROCHANTERIC o .

LINE CREST GLUTEAL

- TUBEROSITY
LESSER TROCHANTER
Fig.34: Features FEMUR
of the femur bone.
LINEA ASPERA
BODY
(SHAFT)
Vastus Rectu§
intermedius femoris
Vastus Vastus
lateralis medialis
ADDUCTOR TUBERCLE | LATERAI
it MEDIAL EPICONDYLE | EPICONDYLE
R ,,.,-‘f: ' MEDIAL CONDYLE N
(\ 4 e * -~ CONDYLE
\ #— Fibula
Tibia :
(a) Anterior view {b) Posterior view 52




N\

&) e OSE
The Patella: .
= femoris, vastus
lateralis , vastus
medialis,vastus

intermedius) NIEE: Labae &I
*

= Forms the patellofemoral joint il piafl il 2 W

30T oo Luall Ladll  Lgdie Sucldl Sl sfie [

= Triangular 1n shape. The base 1s superior. The narrow apex 1s
: : Lol il ke dgdi e w3y
inferior

= Increases the leverage of the quadriceps femoris muscle

Base

Articular facet

r Articular

for medial facet

femoral condyle for lateral
femoral
condyle

Apex

(d) Anterior view (e) Posterior view

Fig.35: The patella.
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The Tibia (Shln Bone) i o omur

a5 (pan
Ll | Jons sl j i
Tibia

Proximal end: The lateral and medial condyles/ onli¢' superior
surface which articulates with the cond}/les of the femur to form the

A Jende Sl 323l alie o o Lailll go adaliiy ¢ chaall (gslall e3all fle dibauglly Lsladl S Laalll 4 301 Ll
knee joint.
(Patella femural ligment )42 s i 7 b USe B pa daa (g H Al
Shaft: EXhlblts the tibial tuberosity for attachment of the patellar

ligament. The lateral border of the shaft is the sharp interosseous
S Ip
border gandl alall pliall Gy o spanl Gaslal gandl Ll Taal oy ) Tppsll] Tpandl gty aganl

Distal end: It articulates distally with the talus at the ankle joint.
Features the medial malleolus. .-t sos a0 g 5 o901 o sy IS, cblim maedl 11

e Alaia e

The Fibula: &

The smaller, laterally placed bone of the leg 5Ll 03 Lol £ isll ¥l il
olaall 3lail Leax L 3sll Jasd ase
@Y | abiall o ggandl - gsaddl I

Shaft — medial interosseous border el ol o Sy Gestlls SLdl o ooy ol 201 W

Distal end, articulates with the tibia and the talus. Features the
lateral malleolus.

Non-weight bearing. Serve for muscle attachment
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Femur

INTERCONDYLAR
Patola EMINENCE

: LATERAL
LETERM. ; MEDIAL CONDYLE CONDYLE

CONDYLE

HEAD

HEAD TIBIAL TUBEROSITY
FIBULA TIBIA
Interosseous membrane
FIBULA
ANTERIOR BORDER (CREST)
Fig.36: The tibia
and fibula.
Tibia ,talus ! # 5% :medial malleolus
MEDIAL MALLEOLUS —— o Fibula
LATERAL Tibia :
MALLEOLUS Talus LATERAL -
Gelbamsus MALLEOLUS medial
Fibulas , talus : Lateral mallelous .
Tibia &
fibula:
lateral

iy

(a) Anterior view (b) Posterior view
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Tiger cubs need milk a8 jaidd dlaa

= Seven tarsal bones —(artlculates with

The Skeleton of the Foot:

tibia and ﬁbula)-s (the heel bone,

the largest and strongest tarsal bone),

~navicular, cuboid an
Five metatarsals

14 phalanges - two 1n the big toe (hallux)
and three 1n each of the other toes

Lateral,medial, intermedial

Two longitudinal and one transverse arches
support the weight of the body and assist in
walking. When the arches decrease, we’ll

Sl o ¢bolih) oS - daped | Ja S llae
have a flat foot. (1 5y 1) ol (sl

Ly lawal | JISET EYl5g LuaSag sl
;mn Liciwes [

LATERAL POSTERIOR MEDIAL

Cromd)

TARSALS: { =
Calcaneus R

TARSALS:
Talus
Navicular

iy . (B Third (lateral)
Cuboid —t— . ek
— SR A Second
Base D , . T - (intermediate)

cuneiform
First (medial)
cuneiform
Shaft e

METATARSALS

HALANGES:
Proximal

Middle

S Distal
‘ —ﬂd—Great toe
"o (hallux)

o G Y| ._\A.” é_sL.al o K 6& ‘L')Lg (e..m.”)

Fig.37: Above: bones of the ankle
and foot. Left: arches of the foot.
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Fibrous Joints: s o S ety s
(LadaTes L o Jualall o) Lpusl —

O Bones are held together by dense /ﬁ“ o S
collagenous 1rregular connective tissue with ' 1 ’ ’g
no cavity. Example: (ISutures between ,-( y.
most skull bones and *Gomphoses in %‘

which a cone-shaped peg fits into a socket .
(like joints between teeth and their sockets). //‘

ygad (s Syl dacalss e alliall ool o5

Cartilaginous Joints: = oot e

3801 Jealilly Blall Aagll 1J e . alsall | \

\ /\ r_eriodomal
O Bones are held together by cartilage with N0 L., (hyaling) Lo <. ke
cavity. Symphyses are joints in which hyaline kel s toke
articulating bones are covered by hyaline ZZ:EI:;‘ d'SCjAﬁﬁ’r?s"\
cartilage with a (@i§@®of fibrocartilage )
between the bones. Example: symphysis .3:?}» .

pubis and the intervertebral joints. - \ N
symphysis \\ X ,
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Synovial Joints:

a5 55K 0 il L1 gt ey
1) A synovial cavity allows the joint to be freely movable. |
2) Artlcular surfaces of bones are covered by ‘hyaline articular

3) Surrounded by articular _capsule which 1s formed of an outer
fibrous capsule and an inner synovial membrane. 55 5 e

membren , . LlAls &b synovial

4) The cavity contains synovial — oeriostoun j
fluid secreted by the synovial "“k 28 ien g
: * iculating ———————= "‘.:‘ N ': N Fibrous
membrane. This fluid bone© ] 1o i{ AR / membrane
. s - Y5 :.-. ‘ Synovial
lubricates the joint, ‘“’absorbs " membrane
. . dawl Jilew 5,4
shocks, and '“'maintain the ) ( synovial fluid)
. il Jileadl L3l e Ciasatll s i Articular g I s g3l osSe
cartllage. cas (1) Ll 1ia olie oL o354 ceitiage NI NE
(3)5 claseall paias (2) Jumil S \, /
i ole Liliall ORI
Fig.38: Features of synovial joints. | bone |

Synovial (joint)

cavity (contains
synovial fluid)




Lleadll Lal,s¥ g 2oy ¥

adlly olac¥!l elslusl (6

Ligaments and articular discs

o] Jeadll Jsa 852 e diline ol e £ 9,4 0

Nerve and Blood Supply il ] all 0 G sl lass

0 Branches from different arteries anastomose around a joint to
ensure sufficient blood supply to the joint.

Bursae and Tendon Sheaths

0 Bursae
Sac-like structures containing fluid similar to synovial fluid

Located between tendons, ligaments and bones Bl adl sl
Cushion the movement of these body parts a0
a Tendon sheaths b3l bl wliie Sl ole i3 Gusl s SLa [

Tube-like bursae that wrap around tendons

allally ¥l bylomes W

Reduce friction at joints

538 avuall cl3a] d)a Ciudal, o3 B

HUY 80210

S s 5 o3 L Bl ol

Ittt hseoHdats— [l
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Types Synovial Joints: ST

o)) Reeadl) allaall S5
= Synovial joints are classified according to type of movement
and the shape of the articulating bones 1nto:

planar joints ssage 0158

1) Planar Joints S G Sm Intercarpal,intertarsal
0 Primarily permit gliding movements.

.. Lot | Jualall
Q Intercarpal JOlntS’ B lSan Jg¥T alill gé T e A

el o Jualall O

Navicular

Second
cuneiform

Third
] PRITIVICH LGPN cuneiform
bl Sl gadn flexion , extension

2) Hinge Joints

a0 Produce an opening and closing
motion like that of a hinged door.

0 Permit only flexion and extension. Trochlea

Trochlear

o Khnee, elbow, and the interphalangeal "
joints. e

Ulna

Ll ST Em e B 3]s ¢ Gl ¢l O
_ meﬁlbjujt ;25 ;j{g Fig.39: Planar (top) and hinge (bottom) joints.




il

Ulna ,radius atlantoaxial joint
3) Pivot Joints C1(atals),C2(axis)
0 Surface of one bone articulates with a ring formed partly by
another bone. ._ el Jealdld
, (a1 ki o Lo 05 Bl Bunly Tk gl b5 0
o Only rotation can occur Ld gl s 0 52 0
. . . . raiaulnars Altlantoaxial Jslill 1
o Altlantoaxial and radioulnar joints ’
4) Condleld JOlntS carpels olelie 2o radius Jladl
o Oval projection of one bone fits into the oval-shaped depression
Ll Jnlss
of aqother bone.. . JSll g sbaall QLY o onulily Sunly Zalaad ssbandl LEy I 0
o Flexion, extension, abduction and adduction are allowed (oA ake o
- " el ST 1y 10ly o oy O

0 Wrist B a0

Radius

Head of
radius

Scaphoid

Radial
notch

Annular = 3
ligament L\ ===
Radius —_ i l

Fig.40: Pivot (left) and condyloid (right) joints.

Ulna

62



5) “Saddle Joints

trapezium . metacarpal JLil

0 Articular surface of one bone 1s saddle-shaped, and the articular

surface of the other bone fits into the “saddle”
o Flexion, extension, abduction and adduction

0 Carpometacapal joint of the thumb
6) Ball-and-Socket Joints ~*° "~ "

& el Juslio

T S ol Bunly Talial (Ladll gl A
" edl” e AV alaall ey el Jeaills
e ydil g SUSSAY g maaailly LY O

a3l Carpometacapal Joads U

AT fabie oo GeSIL il OLESY) ae conlin S.s:.dﬁln.lén&olé)il.l iy eya

o Ball-like part of one bone fitting into a cup-like

another bone

0 Flexion, extension, abduction, adductio
rotation are allowed

0 Shoulder and hip w9

Radius

Trapezium ' :
Metacatpal\' ,

of thumb

Acetabulum ™
| of hip bone

epression of

and

Fig.41: Saddle (left) and ball-and-socket (right) joints.
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The Shoulder (Glenohumeral) Joint:

Jsl stability ;& LK ¢Ile range of movement 8 LK

&5 head JLadl
S eat wisilally weaall alie JI sty i (5SSl Guadl] Juade - g3l 8 I glenoid ¢. humerus
Ll il ohaeug g (JUIAY ] o8 GURAY T il Y alS,aT A cavity
0 ball-and- A\
socket joint formed by ;
Ligaments of / -
the he ad Of the the shol}lc?er i
humerus and glenoid go N
. f th 1 y 5\ % Bursae of the
cavity of the scapula . /Y ) B shonlder joint
0 Movements: Flexion, b | ‘. ) |
extension, abduction, biceps muscle 1
adduction AT ke 1 0 551 85l s |
. > . olua ole (3L @l auall o4
circumduction, and e
medial and lateral - e
rotation. "‘; el ke ) o | Fig42: The shoulder jomt.
N
0 More freedom of movement than any other joint of the body
which comes at the expense of stability
o Rotator Cuff: a group of muscles that surrounds and stabilizes

the shoulder joint. They keep the head of humerus in position.

glenoid cavity s _<I, head of humerus ¢ [skilss

Posterior Inferior

supraspinatus muscles, infraspainatis muscles ,, Teres minor muscles subscapular muscles
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‘The Hip (Coxal) Joint g 2

ysll alie oy aslsaliveal 5 A1 aude sy o 0sSh G Juadll QLI iy 3 <1 .
A adl Glay oA (i sleas ol lua it Juads O
Olass ilally odacaglly ociuglaill oyl (CSUaiAY asil] LY oS-l A
iliofemoral

E_ ball-and-socket ligament
joint formed by the head of
the femur and  the
acetabulum of the hip bone.  schiofemoral

ligament
o A very stable joint on the
expense of decreasing
range of movement.

0 Movements: Flexion,
extension, abduction,
adduction, circumduction,

pubofemoral
> ligament

Ligament of the

and medial and lateral

. head of femur : . :
rotation. Fig.43: The hip

0 Ligaments outside the joint help stabilize it. The ligament of the
head of femur 1s found within the joint and keep the head of the
femur 1n 1ts place inside the acetabulum.

alic Ll sass o LU oyl le Juaill 7l oy Y1 sclos Loa joint ¢ 1531 ;e & 53 oS
Jals Gle o8 3adll alte uly e Lailayg Jumill Jals dndll Tibia, femurs ‘fibrocartilage

. Sd9nge agia _ _ _ 65
caslsa oy meniscus disk intra articular disc



The Knee Joint:  re

o Synovial  modified-hinge
joint formed by the femur,
tibia and patella.

Cruciate ligaments
(inside joint)

| Collateral ligaments

0 Movements: Flexion / o il e
. . L2 | (outside joint)
extension, and slight medial %
and lateral rotation of the | _ . /
, »

leg when flexed. %

[ /,’ ""ﬁ/'/ .
o Ligaments outside and | &
inside the joint help

\

\
stabilize it. Fibula  Tibia
0 Menisci: Two fibrocartilage

discs between the tibial and
help F1br0 cartllage

femoral  condyles
compensate for the
irregular  shapes of the
bones.

Fig.44: Knee joint: ligaments and menisci.
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