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Divisions of the Skeletal System

: - " |
= The human skeleton consists of 206 bones\===y > hiol 2 Appendiculor

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

. 3L o= BT o S
(U= Axial skeleton <<~ — \_;v\sikudim\ onfls s> LR ICIN
adbech Consists of the bones that lie around the longitudinal axis of the
(s ouk Henss NUMan body: Skull bones, (i?uditorz ossicles (ear bones), hyoid

N T

aotiol S L bone, " ribs, 5%031@2&&)39), and bones of the ®ertebral
column. 3l

= The primary function isﬁarotection of vital organs.|

(9~ Appendicular skeleton @L’S\l\,i_ o \éw.&\,:_?*}{e\gaw\c_@dx
i Sl gl ullse | Y Lol swouldevscs io%\ ) -

/= Consisty. of the B -
o Consists . of the bones of the upper and ﬁower limbs
5'wdlcs;—ezlre. (@@), plus the bones forming the girdles that connect

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

division is ﬁovementl Y




[one Tissuc [REPNEETRNIPA

Bone 1s a structural type of|connective t1ssue§characterlzed by\
the presence of a calcified €xtracellular matrix (called bone

matrix) and t%)ree types of cells: Gbsteoblasts@bsteoc_yjets and
COsteoclasts. ,

Functions of bones:

1) Suppordfleshy structures.

2) (Protectyvital organs (example: the skull protects the brain).
3) Assist inmovement,)

4) ‘Synthesis of blood)elements.
3) of fat.

6) QStorageyof minerals (calcium and phosphate).




Cells of bones:

Lo
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;;Osteg:iastéi L

Osteocytes

Osteaclasts
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Bone matrix:

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

= (ollagen fibers 1s abundant in bone matrix.

R ]
Periosteum:
v

Jis®  Afthick|connective tissue layer that Covers)the bone.
36 Tre  Bhhe S22 @
o™ It’s important in Uthe nourishment of bones, (“the

formation of bones and in @fracture repair.
381 s s bl
& Endosteum: W=

{«\0 = Afthin\tissue layer that the cavities inside the bone.
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Tetracycline is a fluorescent substance and it binds with great

affinity with Ca?* in recently deposited bone matrix.

Fig.1: Teeth with brownish
discoloration due to use of

tetracycline.




‘ Classification of bones Qonely s zilol
@Hov*p/lalo (P PRANIN

According to Gross Morpholoqvou%g@
QAeaOR.

o In a section of bone we have:
o ALY SLI s disls botpa
1IN Compact bone: part of the
bone appear as a dense area
with generally no cavities.

Spongy bone: part of bone Compact LA Cance"ous |
p gy p bone )?* bone :
that have several, small, 0 ‘%
interconnected cavities.
casp compact 3 lm\ \ Fig.2: Compact and cancellous bone.

sporgy




According to Histoloqical Features:

L

L) gueday i 00\\
Primary (woven) ﬁgne in Wthh the collagen fibers of the

matrix have no specific arrangement.
TR SO\AJ_)ucA Qo\\\aoé%'\
Secondary (lamellar) bone in which the collagen fibers
are arranged in layers called(amellae)
~N—— %7

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

Fig.3: Osteon.




‘Accordin_q to Shape:

@

Long Bones @A i L)
Greater length than width and
are  slightly curved for

strength. ol 2BY

Has @ expanded epiphyses
formed mainly of spongy
bone surrounded by a thin
layer of compact bone.

otl SWRL 51 4absi g Bedy |

The middle tube-like shaft is
ca diaphysis. and 1s
formed of mainlyg compact
bone with a thind layer of
spongy bone surrqunding a
central cavity, the medullary
cavity.

long 55 Neonerl \4*5‘1;"9\

Femur, tibia, fibula, humerus,
ulna, radius, phalanges.
PRy

Proximal
epiphysis

Diaphysis

Distal
epiphysis

Spongy bone

il

Compact bone
Endosteum

_9
4l

—T— Marrow

7

Periosteum

Medullary cavity filled with marrow

Fig.4: Parts of long bones.




sall y et Ye mrh to

‘ 2. Short bones d’wﬂc\? Sp) e OB e
* (Cubeshaped and are nearly equal in length and P Qdsla?)
width el . . 3 Progimal vows- N ® \"?‘BL?‘;‘S‘\
{a}a\ojb %—1 bones’ MY, CllbOld ®SCQQ\°\&@L‘MO\:C Short bone Ohzzzbal
o \,_‘\yr,d @’Mq/uetf‘uwl@?\S\?orM (trapezoid, wrist bone)
- 3*’ Flat bones T BOis tol v

® Wap @T 3@0\&®CGP'\-‘“R
Thin and composed of two nearly p%re@l‘fél p ates ® .Hamto\

of compact bone tissue enclosing a layer of
spongy bone tissue
*  Cramial bones, sternum, ribs, scapulae

\f
Flat bone (sternum)

4. Irregular bones o
oA e Complex shapes and cannot be grouped into any % 7’
dﬁ\n&@ﬂof the previous categories ¥
awegsx 2 Vertebrae, hip bones, some facial bones, calcaneus  ireguiarbone (vertebra)
bl eus N&* -
5. Sesamoid bones
 Found within tendons. Protect the tendons from
excessive wear
o lﬁze,l_la—e " Sesamoid bone (patella)_

10
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Bone Growth

O (ncrease in lenﬁbof bones occur at site of epiphyseal plate (made of

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 is specific for the bone. This can be used to
determine the age of the person.

Increase in width of bone ¢an oceur throughout life.

Wis 'gy several hormones in the body, like growth

hormone. (epPUSs Yol SR 21y Aokl Ay
el e LJiaP\\és\s )WI);""U‘:“‘J

Epiphysis

Fig.5: Epiphyseal growth plate. 1




The Axial Skeleton

Axial Skeleton

3 .
R L9
— =
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The Skull

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

1. Cranialbones

a (Eight cranial) bones that form the cranial cavity
which encloses g brain.

D®Frontal bone, two parietal bones, @vo temporal
bones(the occipital bone, the sphen01d bone and the

(3¢thmoid bone. ) 2
Y- Xig
Qe 2 3\ Nacd yPﬁ
>, Facialbones & c\.»\)d‘:)ﬁ
o (Fourteen facialbones that form th?%%&/?w‘\g,;fp) ;“’;\
“®Two nasal bones, -two maxillac, Two zygomatic

bones,%two lacrimal bones,fatwo palatine bones, two,L
1nfer10r nasal conchae, vomer and the mandible.

W 17




Features of the Skull

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

» Bones of the skull are attached to each other by immovable joints
called suture, except the mandible which is attached to the skull by a
movable joint.

= Cavities of the skull:

(1) The cranial

) (2) The orbits
cavity 7 —

(eye sockets)

(3) Nasal cavity

(4) Oral cavity

EL,;_"’?X\ 7y

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

Ayl

14



Cranial Bones:

= Form the lateral aspects and floor of the cranium.

= Consists of 5 parts: sguamous part, petrous part, fympamc part,
“mastoid part, and the’styloid process.

Occipital Bone
* Forms the(postetior part and most of the base of the cranium.

= The perceptible protrusion on the back of the head is the|external
occipital protuberance] L

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

this bone. M Wau | dra Oz J\«U\w_(gy\;

Sphenoid Bone

[ | Ca,ILG_Cl the M borﬁ?bﬁg%l’\e lt S "\ ;\i ‘fr 7

attached to all other cranial bones.

= Has a body and two wings — butterﬂy ‘ " k
bone. e

15



= Ethmoid Bone ©3.7) &) RHSH
0 Located in the midline between the two orbits

o 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

o Has a perpendicular plate

Superior

® 3 levels L - X

n ‘9 X\
3 — [l:\ﬂ J\&\“ Qm QS)X L Crista galli
. Cribriform plate
=l oYy
Lebpds djojltp P wasal caviby I G
Lol ool
Crilritorm Superiorasal
PI 4] lfe— *\;\V - (%asal cavity
Crisko ol S S5, Ll ¢ Medial wall G, Mo nasal conche
4olli| Fig.6: The ethmoid bone. e @eme”"ic“m plate
SIed; b o é—( ol s

Inferior



Facial Bones: \,5} Manilacgalhe s1501
Ylrdi Palatine S¥aps T

Nasal Bones - bridge of the nose oLl Lol @JAJO:J’E
. . o s AN lo.7-1
Maxillae (the upper jawbone) T G

0 Has processes: (VPalatine process which forms the hggcl\gﬁal@t\e with
the palatine bones, ¥ Alveolar process which contains teeth sockets.

Zygomatic Bones > Cheekbones

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

Lacrimal bone

0 Forms part of the medial wall of the orbit. Related to lacrimal sac.
skull L 5 uzd\ 4 hsl)

Mandlblemer law%ddiﬁe)

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

(nosa\ bridge)  sphenoid!

Nasal bone

Lacrimal bone Zygomatic bone

. '“ é.ﬁa )‘.\7‘9

LOCV'\VV\G\ 2 process L“Aﬂ\)M )9

saC Maxillary bone vy

- Alveolar process()
Vomer : I
obaR i g
Inferior nasal
concha Mandible

— - Alveolar process

18



Superior View

Fig.8

Covrov\a\
gukure

olbe 5 d
PN o Sl JI
. st urgs | & o2
Saﬂ' lal
suture
Lambcloicl
sukuve

Occipital bone =—

19



Fig.9

Sphenoid bone

Ethmoid bone

Occipital bone  —— — ¥y '. Zygomatic

quamous part

External auditory
meatus in @Mastoid @tyloid
lympanic part process  process




Posterior View

Fig.10

External occipital
protuberance

Superior nuchal line
— border between
head and neck




Inferior View —
Base of skull

Fig.11

Palatine process

of maxillary bone

Palatine bone

Temporal bone &



Interior of the skull —
Cranial cavity

Fig.12

PRI ORERY

eella Lurcica 4o8)

3 5
Hypophyseal

— Frontal bone

Ethmoid bone

Sphenoid bone

Temporal bone
- Petrous part

Occipital bone

23



‘ The Nasal Septum:

Fig.13: The nasal septum.

I
Sagittal Crista galli a
plane
- b:\\A A
N

Nasal septum:

Frontal bone

Nasal bone

Perpendicular plate
of ethmoid bone B

- Septal cartilage

Vomer

Palatine process
of maxilla

Horizontal plate
of palatine bone

o A partition that divides the nasal caV1ty into r g ht and left
parts. B @9 VY el sePL uwm Jl
o It’s formed of: |

.. The/perpendicular plate\of the ethmoid bone and the vomer
bone posteriorly. W Y
Ly (A PR

Septal cartilage anteriorly. /

R ?"SE‘I‘QQ&I& 2; 3 sgjz]:um “(9‘7“9!‘7“
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Main Sutures:

1) Coronal Suture: ,
between the 4
Yrontal and the /
two %arietal

\/\/\/\/\
bones.

2) Sagittal Suture:
between the two
(e e VA S

parietal bones.

3) Lambdoid
Suture: between
the p’@o parietal
and the Gtcipital
bones.

ZYGOMATIC BONE
FRONTAL BONE

TEMPORAL BONE

=5
J Coronal suture
¢ -
{
(;-, Sagittal suture
— PARIETAL
o~ BONES
X
3

Parietal foramina

, / Lambdoid suture
\ F 7 Sutural bone
A R J’K—&‘:""—’//

e 2 OCCIPITAL BONE

X

(a) Superior view

Fig.14: Some of the main sutures of the skull.

25



q)'u'/."... N ~ 1\
X572
Paranasal Sinuses:

X/

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

» Secretions produced in
the sinuses drain into the
nasal cavity. ud

s¢_Serve as  resonating
/*);/ chambers that intensify

Q% " and prolong sounds. Sl

s Found in the ‘%fé’}i“t"ah,
é’thncl“o(Ld, $phenoid  and

‘maxillary bones.

A

0

sXull |, oa570all Covities W

v Q
®© Croviol v e § = *“Ow W\W\\s are\\

@ ovbilol . Po‘m““”\ sinuges  we
%Yc\:::\‘\ C;{\:\I‘ Wa ?O“ g ontal sinus
©®Febrous portion y Ethmoidal
@ Povans! SINUSES g?::-lgifdal
B \ sinus
Yoy cvania|

aweS Ehpree

onY ™Mo
%o\ sinuses we

.j . Four

Sphenoidal
sinus

Maxillary
sinus

Anterior view

Fig.15: Paranasal sinuses.
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Fontanelles: zWlad skl Jiplheissdlihep
O Arcas of unossified tissue that link (svbures (’?@
the cranial bones at(birth.)
O Eventually, they are replaced with
bone to become sutures.
L Provide flexibility to the fetal skull,
o allowing the skull to change shape as

1t passes ou the birth cana Postenor fontanalie

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

UWZ.B"\’“@L') ;F Fig.16: Anterior and

a GES \s? 3‘—6“‘;;“ ii posterior fontanelles.

e Uotgb;]) —5,\ Cﬁ""c EXANY é,’al)l\alﬁ.\'-\\db
.QU\»\-—‘-‘ f s éwoﬂqglfl&-szf
Bl yBysdaall o) o -tz

27
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‘ IThe Hyoid Bone\

= Located in the upper part of the

Mandible

Hyoid bone

Larynx

= Supports the tongue, providing

(attachmenfsites for some tongue ‘i

muscles and for muscles of the
Ji
neck and pﬂé’fuznx and some
o7\ ligaments. It’s also attached to
the larynx.

Greater
horn

Body

Fig.17: The hyoid bone.

28



The Vertebral Column

Also called the spine, backbone, or spinal column

Functions to:

o Protect the spinal cord

a Support the head

o Serve as a point of attachment for the ribs, pelvic girdle, and
muscles Ssac Le | M.@ao\éaw 3| Pl (L5

o (B9 RS

Composed of a series of bones called vertebrae @(EEED

o 7 cervical, in the neck region

o 12 thoracic, to which the ribs are attached

o 5 lumbar, support the lower back

o 1 sacrum, triangular in shape and consists of five fused sacral
vertebrae 74740 e

a Leoceyx, tffé'ng[:ﬂaﬁn shape and consists of four fused
AN N N
coccygeal vertebrae

3575 Bputpe

H) 29 29



The vertebral column 1is
curved to varying degrees in
different locations

o Curves increase the column
strength

o Help maintain balance in
the Upright position

o Absorb  shocks  during
walking, and help protect

the vertebrae from fracture

These curves are:
o Cervical

o Thoracic

o Lumbar

o Sacral

Cervical vertebrae

(Cervical curve)

Thoracic vertebrae ——

(Thoracic curve)

Lumbar vertebrae
(Lumbar curve)

- Sacrum & coccyx

(Sacral curve)

Fig.18: Curves of the vertebral column.

30
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~

Muscle

a"\'«ad\wnk

‘ The Vertebrae: dmt
Al cpecps g
Q Each vertebra has: BodyD

that bears weights,

Wertebral arch that protect

(2)
the spinal cord, ©“One
spinous and two

(fransverse s
TOCES for muscle
a%acgment, and “Joints for

Pyl

articulation with ribs and
other vertebrae.
o S 31Dl
Q The | first cervical vertebra
(atlas) articulates with the
occipital bone of the skull.
3> The second cervical
AN vertebra (axis) has a process
=) (dens) that garticulates with

AtAS ] 4150l s s
— | Fig.19: Above, parts of vertebra.
Below, atlantoaxial joint.

pinous\
process \SJ';\%!PIJI&“ b ~
IRV RICIPIEVIR o

ransverse
process

Articular
processes

Vertebral

Vertebral

Transverse
(odontoid process) ligament

Dens

Atlas (C,)

Articulates
with the
occipital bone
of'the skull

Axis (C,)

Articulates
with atlas

The atlas/axis complex



The body and the
vertebral arch
surrounds a foramen
called the vertebral
foramen. When the
vertebrae are stacked
on each other, the
vertebral foramina will
align together to form
the vertebral canal
through  which the
spinal cord passes.

\ Spinal cord

passing through
the vertebral canal

'\ o Body of vertebra
- r y/
R} , ('

~ als GG
it 5 Les

E > Intervertebral discs

. - Body of vertebra

Body of vertebra

Fig.20: Part of vertebral
column.

Found between the bodies of adjacent vertebrae are the
Intervertebral Discs (formed of fibrocartilage). The function of

these discs 1s to:

T degsllasl)

o Form strong joints *\{z2o\ie
o Permit various movements of the vertebral column

o Absorb vertical shock

32



-

The Thoracic Cage

Thoracic cage 1s formed by the:

0 Sternum bselodi o OWT e g U, \»Y\-)\ @j(
. Jl Y
* Ribs Sl (gt sternum Jl 2 Qs ‘JJSW\
Thetacic co\rh\o e Lo |l 22 obpn 2
o Costal cartilages (attach ribs to sternum) covkilag\3
o Thoracic vertebrae s (S sernmum | g0 WA ¢ &
Rone — cartilage — —Rone
: AT
Functions: Rone Lo Bone

o Enclose and protect the organs m the thoracic and
abdominal cavities

a Provide support for the bones of the upper limbs
o Play arole m breathing

33



The Sternum (Breastbone); o=k

» 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.
» To it are attached the clavicles a ng d the costal cartila
Jugular notch

P 4, Sa
' Voo O
- \ - anubrium

)
s\\}?t'l —_—

. Sternal anglé
P o

®

Body

Facets for
- attachment
of costal
cartilages 1-7

. - () w0
Fig.21: The sternum. Position and features. Xiphoid process




The Ribs:

w Twelve pairs of ribs give
structural support to the sides of
the thoracic cavity. tpyeppeil 17 wo

= The upper seven airsga?e called ribs ]
true  ribs (because> they’re e
attached to the @nheir |
own costal cartilages. R/ PEY
w Pairs 8-10 are called {alse ribsc s
because their costal cartilages
are attached, anteriorly, to the Siripe

costal cartilages of the 7t rib. Fig.22: Above, typés of ribs. Below,

m Pairs 11 and 12 are called articulation of a rib to a vertebra.
\> floating ribs because they have 1\
d}}){\ﬁ?@ apterjor attachment. ey ostal 3-10 W
‘@\\.cif\ Each rib articulates with the zjibofisiiphla < 2

& body and transverse process of &iweiu¢ster |

qer” the thoracic vertebrae, (4 e e Ji m i gol A {

FFYW Cos.co oD 3200 Ulos.
vertebral column 2 .

Clavicle Jugular notch d\ )iVjS\ULQW“
\ e .

Lt

- \ 1
Floating g
ribs dfPJLo




The Appendicular
Skeleton

36
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2.

\e

=

The Upper Limb i

Each upper limb has(32 bonesg

Two separate regions

-% _/)F‘uj_” )
. The pectoral (shoulder) girdle which _,

Clavicle

Scapula

o |

attaches upper limb to trunk 9 2 2,

bones in each: Clavicle and %}g a/ 7

HUMERUS

RADIUS

The free part (30 bones): (=W dpd 2 L j ‘
H So&iﬁdl@ﬂ (Son” [
umerus (arm) e gyl

B CARPALS

1 Ulna + 1 Radius (forwe“aam() clovde . Seo ol
8 Carpal bones (WI‘IS’[)P‘"&* e / ;[; ;
5 Metacarpals and 14 Phalanges PLANY

(hand)

(L bee ) ‘r\ip

]

S METACARPALS

S| A ‘

4 PHALANGES

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




‘ The Pectoral (Shoulder) Girdle:
(WI'he Clavicle (Collarbone):

= The anteriorly located clavicle 1s “S” shaped
» The medial end articulates with the sternum
» The lateral end articulates with the acromion of the scapula

d\;)“ o Fo_)\fs'._ﬁb
LATERAL —s, 4e’cJ50 4oke i Wb 28 __MEDIAL
&P))\} smp\«\a @ CV‘oMorD scapuia ) 4o W al
View > B (clavicir ) crermuses POSTERIOR
Clavncle ¢ / - e ) notch 3
: ! / ot g " a’u[dﬁa(s.)wd
o~ @ * ANTERIOR
Acromial . . . . Sternal
end Fig.24: Superior view of the clavicle. end

= Functions of the clavicle: Q"'\“"'C‘U‘W%ﬂm SR

1. Keeps the limb away from| the trunk.

> Transmits force from the upper limb to the trunk.

3. The only bony attachment of upper limb with the trunk. Therefore, if
the clavicle is fractured, the limb will fall (Dropped limb)&» 24




@The Scapula (Shoulder blade):
; s e
A oA
= Triangular in shape and located on the posterior
) aspect of the rib cage level with the{21d to 7th?ff)§\g

38 @b . WD 1700 O Sk VA
qvpfé surfaces: anterior (costal) surface featuring the ?

il subscapu‘la}~ 'fos_sa.CUPm(_})gtl_e‘rior surface divided by the /
l&éﬂolﬁ»:nt%“%"p et” supraspinous fossa and lower |
infraspinous fOSea 1, e hmermide et J0) e |

N and 3 angles| The lateral angle presents the glenoid cavity for

: : : o D BN ap
articulation with the head of the humerus. e " —‘*‘.‘!
3 Shlnt P edi [si_e- 151 oen)\.iﬂ’gé" \114\5%
. 'y I 20 o 151 s ol 202N =
. Spine - a large process on the posterior surface of the scapula that

ends laterally as the acromion.

Acromion - the flattened lateral end of the spine of the scapula.
Articulates with the clavicle.

o

3. Coracoid process - a protruding projection on lateral end of the
superior border.

39



Acromion

Lateral

border

Medial

TOS p
Y e )
ie
H ’ ’
¥ . v,
J ¥
3 L]
. 4
—
« l. '

border

8PN 357 an
(P(‘erior surface)

Fig.25: The scapula.

Anterior surface
40



<é ek\%\'&s\m “LJi“SC\_.\.\J
The Humerus: ﬁ;:z
N ‘ ‘
Longest and largest bone of t\ie upper limb. Formed of an upper end,

a shaft, and a lower end. SCaPURYf g glncil cavity 013
(Socket 3 AV\J Wead ) (arf\oto' tubercle

lum erus?yn head

Heod

ntertubercular t‘ {

The proximal end features: | //
Rounded head that articulates w1th""@°i‘4“°°‘3‘3*“”0 iR 3 N
the glenoid cavity of the scapula to Surgical neck i ¥ 8
o 07?\9)\ form the ShO},lldeI‘ joint. o
° (DThe anatomical neck.< edt K240
Distal to the neck, we have the
ISR Qreater and ?esser tubercles.
Between these tubercles, we have the
intertubercular (b1c1p1ta(l) groove for the tendon of the long

head of the biceps muscle.
(»)The surgical neck (the most common site of humerus fracture)

dAaulS) separates the upper part from the shaft.
Prac hured A
g

Lesser tubercle

Fig.26: The proximal end of the
humerus.
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m The

4‘5”!’.)’ @ J\UMK
xa\;léﬁ_\szu‘ Rodial hea i
TR et 08 ;

shaft: to which muscles are
attached and several nerves are related.

The distal end features the round
capitulum which articulates with the
head of the radius and the spool-shaped
trochlea which articulates with the ulna.
Also we have two epicondyles for
muscle  attachment. The  medial
epicondyle 1s more prominent.

Coronoid fossa

Lateral

epicondyle Medial

epicondyle

GREATER
TUBERCLE

LESSER ———__
TUBERCLE

INTERTUBERCULAR
SULCUS (GROOVE)

Proximal
HEAD

ANATOMICAL
NECK

SURGICAL
NECK

UUA \Boclj A

DELTOID
TUBEROSITY

CORONOID
FOSSA

\
A
/
MEDIAL
! EPICONDYLE

T TROCHLEA

RADIAL
FOSSA

LATERAL
EPICONDYLE

CAPITULUM —

$2P7

Capitulum
OIS

Trochlea
AN

Fig.27: Above: anterior view of the
T humerus. To the left: the distal end
72040 | of the humerus. —

dsesploR
rodius
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The Ulna and Radius: fure " 463

Feature

Radlus

Position

Medial

Lateral

Proximal end

Ulnar notch
Olecranon process

Disc-shaped head
Articulates with

Coronoid proge_fsﬁps\yﬁ\ capitulum
Articulates with trochlea
Triangular

Shaft Triangular Radial tuberosity for
- o tendon of biceps
Interosseous Lateral Medial
border
Head of ulna Laterally located
Distal end Posteriorly located Styloid Styloid process

process

Wrist joint

Not involved

Involved




coronoicl o ¢

Olecranon l w\-'"’. Possa & >3 \ 'T—Trochlear notch &3
A N H e x —— R

W oy Radial head ———= Ty i ¢ : iy

Proximal =
o \ e LR Neck 6f ——— 5
° RIS ‘ " |
dEeiasaey i T,
5 i Ty Yodkiyd £ head I
c 2ol s b5 s Ca iFulum
ol,-’sbd\%n%\y\.\ b5 p—“’ \
Rodial Bosca Lpoms' ! Humerus W_‘ ‘.
d&uma-!\q.&-scﬁad,ﬂow
s JWL s A (e ) j
"—’J""&E - ULNA ————g RADIUS
“TrocWlear noFchW‘(?’:s’."‘h ';ﬁ
A Y Trocklean N B ool T
i lpse Nokd Shdlps (hun. S0
coroneid pr&*ﬂuﬁm % nterosseous
i 2T .
. coronaigl fossa e e
) and radius.
R ot Dita i i
Ulnar head
Styloid process of ulna S crocoms
of radius




‘ Proximal pr }:\ Distal

row P row ‘
Lateral | @ Scaphoid @ Trapezium z e E
Lunate . Trapezoid Dizzztal .
‘ Triquetrum Capitate
Medial | @ Pisiform @ Hamate

The Carpal Bones (Carpus):
m Consists of 8 small bones (carpals).

Phalanges

= Arranged in two rows. B /| Metacarpals

The Bones of the Hand: @

= Five%metacarpals.
= 14 phalanges - two in 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 .3

Each lower limb has 31 bones "\,\ FFFFF
Two separate regions \.\

1. The pelvic girdle witch attaches lower limbs \
to trunk = 1 hip bone on each side MZ 4

2. The free part\(30 bones): ! ™

1 Femur (thigh) |

1 Patella '\ (

1 Tibia + 1 Fibula (leg) }i

7 Tarsal bones

5 Metatarsals and 14 Phalanges (foot) //;“e s

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

= Each hip bone consists of three bones that fuse together: ilium,
(®pubis, andCdchium

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

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




The llium:

ILargest and most superior|of the three hip bones.

Superior border - iliac crest. Possess a tubercle

@
Hasromment projections: the%p_erlor and inferior
Gnterior and posterior iliac spines

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

The Pubis:

Pubis - inferior and anterior part of the hip bone

The two pubic bones meet at the pubic symphysis. The angle
below this joint is called the pubic arch
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The Ischium:

Ischium - inferior and posterior 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

O The 3 bones fuse at and participate in the formation of the
(acetabulumywhich is the site of articulation with the head of femur.
L The obturator foramen is bounded by the pubis and ischium. It’s the

@gest foramen in the body)

O Differences exist between the male and female pelvis. The features
of the female pelvis permit easier process of éhild birth.)
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POSTERIOR 7 ANTERIOR

Gluteal lines B o "
: iac cres
Anterior /m ,
Inferior 4 } X
Posterior = Ala
F -
Anterior superior
iliac spine

Posterior
superior
iliac spine

Anterior inferior
iliac spine

Body of ilium

Acetabulum

Acetabular notch

Posterior A
ILIUM inferior

iliac spine
Greater sciatic notch |
Body of ischium

Superior ramus

of pubis
Ischial spine Pubic tubercle
ISCHIUM Lesser sciatic notch ]—"‘ P—
urator
PUBIS Ischial tuberosity foramen

Ramus of ischium .
Inferior ramus

POSTERIOR ANTERIOR of pubis

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

Fig.32: Features of the three pelvic bones.
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The Femur:

= Femur - longest, heaviest, and strongest bone in the body

G ssll

= Proximal end: Features a head | fea -
witch articulates with the [ Fovea

Greater
“trochanter

capitis
acetabulum to form the hip joint. =
The head has a small depression b v
L. b o2 5l (o
called the fovea capitis for C?Interttrochanteric S~
. . cres LN f‘v". N
attachment of a ligament. Distal SN B o o
to the head is the neck and distal |,L,§§f,§§,te, —
to 1t are the greater and lesser
trochanters.

= Shaft: for attachment of muscles.
= Distal end: Two condyles that articulate inferiorly with the tibia
and anteriorly with the patella. Proximal to the condyles are the

©medial and Iateral epicondyles for

- Neck

Fig.33: The proximal end of the femur.
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LESSER TROCHANTER

Fig.34: Features
of the femur bone.

FEMUR

LINEA ASPERA

(a) Anterior view (b) Posterior view



The Patella:

= Largest sesamoid bone in the bodyﬂé,,, Afansp )

= Forms the patellofemoral joint patellofeworal 253 ) fakella 1y

» Triangular in shape. The base is superior. The narrow apex is

QU Slo e s Rodella ) e

= Increases the leverage of the
®OReclus 9<morisf\ .
(et ¥

. . ~ k
inferior =&

lquadriceps femoris muscle

v

L (-f;via 795

Oilhe ooy be ) el Ape Sla

Voskus </ <<

Patella

Base

Articular facet
for medial
femoral condyle

for lateral
femoral
condyle

(d) Anterior view

Apex

Fig.35: The patella.

(e) Posterior view
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The Tibia (Shln BOne) “The shrongect bone i

Booh L [ B Fhe lower o ~ N
The larger, medial m(yelght bearmg bone, of the leg  forur Sl odt i Tl
Proximal end: The lateral and medial condyles on the superior
surface which articulates with the condyles of the femur to form the
knee joint. T 20 [obamed i 05 lobmed Lo S0 I3

condyles condyles
Shaft: Exhibits the lela‘l”tuberosn)[l for attachment of the patellar
ligament. The lateral border of the shaft is the sharp interosseous
border.

Distal end: It articulates distally with the talus at the ankle joint.

Features the medial malleolus Balae o gdh Ll ol

cs\ﬁ 1 Tows S it o Toion !

'Aﬁ?l’) r = o
»>The Fibula: ssvasips Cawwuw“’l A b A

\C‘o‘ w R —> Grrcmiption
\&% L,T he smaller, laterally placed bone of the leg

SP 5 ) LN
“\“\ Non—welght bearing. Serve muscle attachment ’j} 1 a,L’JVr Ljﬂg\ﬂ
Shaft — medial interosseous border muscle. aHach J!

Distal end, articulates with the tibia and the talus. Features the
.»+* lateral malleolus.
ool &
S 54




Femur

INTERCONDYLAR

Patella EMINENCE
4 LATERAL
(I‘;Igﬁg\/(\,'_',; : MEDIAL CONDYLE - ;- CONDYLE
! HEAD
HEAD TIBIAL TUBEROSITY
FIBULA TIBIA
Interosseous membrane
FIBULA
iy
ANTERIOR BORDER (CREST)
Fig.36: The tibia
and fibula.
MEDIAL MALLEOLUS, ——
LATERAL
MALLEOLUS Talus ‘ LATERAL
—— Calcaneus MALLEOLUS

(a) Anterior view (b) Posterior view 55



The Skeleton of the Foot:

(_ﬁer Cubs Deeck HT_LC,) &;‘h:;ilﬁ a/;ﬁ-ﬂavm-b
fS;even tarsal bone}% talus (artlcul)ates with

tibia and fibula), calcaneus (the heel bone,
the largest and strongest tarsal bone),
navicular, cuboid and three cuneiforms

= Five metatarsals

o @ phalanges - two in the big toe (hallux)
and three in each of the other toes

» Two longitudinal and one transverse arches
support the weight of the body and assist in

walking. When t, we’ll
have a flat foot. ¢

LATERAL POSTERIOR MEDIAL

% 1
TARSALS: ; :
Calcaneu: .
TARSALS:

)
\
F 3
D Thirgl(lateral)
> ,- neiform
A 4
" 7 (intermediate)
- A J cunedorm
." v Frs medial)
B Cuneiform

METATARSALS

N ( . o
l ‘\ ‘\
|
y
3*‘ -h‘
g PHALANGES:
Proximal
® = 4
- ’g & & Distal
Y e —ﬂ‘—Greatloe

oY (hallw)

Fig.37: Above: bones of the ankle
and foot. Left: arches of the foot.
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i
- Jomts

itk 2B p=) Y\ bore-a it hove @lack
qowmbiin 3 types L

Joints are sites where two or more bones meet
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ibrous Joints:  vilf halecil 3e @i/ )

Tode o cpors ubuy Wie B0 o] 1 2aWdbc Jnlaluls (B g S— '\'
O Bones are held together by dense L N
collagenous irregular connective tissue with ) {,
: 0 [ §
no cavity. Example: (MSutures between Py R
most skull bones and @»Gomphoses in g "&
which a cone-shaped peg fits into a socket .
(like joints between teeth and their sockets). //‘ ’x
@) Cartilaginous Joints: \Pmdm

Fibrocark; |qie=|_:._,_u \L— —obh ’:"j\\ /
U Bones are held together by gartllage,wuh no D

N S
cavity. Symphyses are joints in which m& jj;“ d‘;:ms_uép

ligament

articulating bones are covered by hyaline | /H.pbones\ |

cartilage with a disc of fibrocartilage Ml@g ha_p)
U‘O‘J g s 7

between the bones. Example: symphysis”” ol |

pubis and the intervertebral joints? L@;’\f\zﬁ; ﬂﬁﬁ%ﬁg&du&

symphysis
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@Synowal Joints: T ——4 chvuckures 4oy

o ulie space
(A
1) 6 synovial cav@!_;lllows the joint to be freely movable.
2) Articular surfaces of bones are covered by hyaline articular
cartilage. b 23l
3) Surrounded by articular_capsule which is formed of an TButer
fibrous capsule and an‘inner synovial membrane.

4) The cavity contains § gnovzal—* ’CJSU*
ny\ f«“@g secreted by the synovial ok

Periosteum

Articular (joint)
capsule:

&v . membrane. This fluid y bons / membrane
5‘3\0 lubricates the joint, “’absorbs i
shocks, and '“’'maintain the |
cartilage. caioge

Fig.38: Features of synovial joints.

Synovial (joint)
cavity (contains
synovial fluid)




Ligaments and articular discs

Nerve and Blood Supply

o 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
Cushion the movement of these body parts
o Tendon sheaths
Tube-like bursae that wrap around tendons
Reduce friction at joints
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. : 10 5 —salln ool AT AL
#Tvpes Synovial Joints: #%wPekehie L
' Ll dp ¥
= Synovial joints are classified according to type of movement
and the shape of the articulating bones into:

P ) (st
1) Planar Joints  Qcipprilyiae b
PO 24y 8 (yod '

sewinige0 Primarily permit gliding movements.
_J¥s o Intercarpal joints.

Navicular

Second
cuneiform

Third
cuneiform

B s [
Trochlea
Ulna i

: L gl tub
2) Hinge Jomts pieions o
0 Produce an opening and closing

éb“\ s motion like that of a hinged door.
e

‘0 Permit only flexion and extension.
_J¥y o Knee, elbow, and the interphalangeal "

joints.
é

Fig.39: Planar (top) and hinge (bottom) joints.




‘G\J}\S

) Pivot Joints

0 Surface of one bone articulates with a ring formed partly by
another bone.

a Only rotation can occur
o Altlantoaxial and radioulnar joints
4) Condyloid Join SoR A
a Oval projection of one bone fits into the|oval-shaped,\depression
of another bone. o)
o Flexion, extension, abduction and adduction are allowed
0 Wrist 050 & o 2l &bl &

Radius

Head of
radius

Scaphoid —— '

Annular — 3
ligament —

V /
Radius —_—

Fig.40: Pivot (left) and condyloid (right) joints.
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‘ 5) Saddle Joints

DMace of one bone is saddle-shaped, and the articular

surface of the other bone fits into the “saddle”
o Flexion, extension, abduction and adduction 4
0 szfpﬁ—netacapal joint of the thumb
©) Ball-and-Socket Joints

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

another bone Range o o Qsh?

a4 )\ . . . . . .
ﬁ;u Flexion, extension, abduction, adduction, circumduction and

rotation are allowed
dls 0 Shoulder and hip
—>

Radius

Trapezium .
Metacarpal\ : -

of thumb

/
Acetabulum
of hip bone

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

a ball-and-
socket joint formed by

Ligaments of < "
the head of the 4%””

the shoulder

humerus and glenoid I X .
: f h 1 S5~ Bursaeofthe
CaVlty of the Scapu a Sheath of the f N shoulder joint
. : tendon of the 1
0 Movements: Flexion, e \
extension, abduction, biceps muscle
adduction, |
circumduction, and
medial and lateral
rotation. Fig.42: The shoulder joint.

o More freedom of movement than any other joint of the body
which comes at the expense of stability

Q !Rotator Cuff; a group of muscles that surrounds and stabilizes

the shoulder joint. They keep the head of humerus in position. .
) subscopuloic J] =7 (7 slp
Hmuscles ce o,ls o 8- 5 praspiyatu ndaepinatus @ subscopupyic 26) Tz eS Yrinen
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‘The Hip (Coxal) Joint:

\ Qomose aJe\ b

Q

wnoye.

e ool & sockd:Le Sneulder )l 0 5)

howul der .sav\w‘\o\\ dajs
. do)p 41> iliofemoral
Synovial  ball-and-socket “; 4 ligament

joint formed by the head ofvtous

the femur and  thed™*”
acetabulum of the hlp bone. ischiofemoral

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

Movements: Flexion,
extension, abduction,
adduction, circumduction,
and medial and lateral

rotation. By of vy, ibiocfo0
elobiliby </brdeiy s T
Ligaments outside the joint help stabilize it. The ligament of the

head of femur is found within the joint and keep the head of the

femur in its place inside the acetabulum. _
e Veod 2,550-% 9 R 3L DX |

pubofemoral
> ligament

Ligament of the

head of femur Fig,43: The hip
join.

i

e 2P Y 53 b Remur 258
acekobul. & s 4 5 ligament % 2y d1 5 bovea capitieston! deprasions) <l plaps



‘The Knee Joint: - wagtd ot la

ot gl f i\ 2B

q’\g)J B a JT-
d modified-hing “w\%eo c t 1 t
joint formed by the femur, ruciate ligaments

tibia and patella. (inside joint) — =&l

Otboll/choncg_,d M S \ “14-5_‘.\\
. ‘J Collateral ligaments
0 |Movements: Flexion, Omt)
extension, and slight medial Tha g JN—‘

and lateral rotation of the
leg when flexed.

o Ligaments outside and

inside the joint help
stabilize it.

m) Two ﬁbrocartllage s Koee
dlSCS between the tibial and <"
femoral condyles help %ﬁff‘}

(Eg =
comp ensate for the Jt e F1g.44. Knee joint: ligaments and menisci.
irregular shapes of the wepisc;

bones.
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