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The Muscoskeletal system includes:

¢®*1_Bones (skeleton)
) articulate

. Jmoved by
shes 3- Muscles

yow- 2-Joints

a \e: 4-Cartilages bevween jonts

abi )t 5-Ligaments  suppovts joines

The adult skeleton has [206}bones

It Di\,/lded into two divisions:
)
AAxial skeleton (skull, ribs and vertebra)

B* skeleton (pelvis, extremities)



Skull

The skeleton is divided into S oS
Axial and appendicular skeleton . o

s @9\ Scapula

AlJAxial skeleton contains
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< Hyoid Bone

The only bone that does not articulate ; R ...

with another bone ..

Tarsals

Metatarsals

Phalanges



Skull
It is formed of bones

Mandible Stpemec bone
It is the lower Jaw
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Hyoid Bone

The only bone that does not articulate with another bone

1t i$ & station Yov muscles o Otbach

Hyoid bone
cannot feel it beuz

it
Ereat 5 attached to
orn o lot of wuscle




Ssme vedl
Skeleton of the\thorax] (thoracic caase)

This is an]Osseo] cartilaginous cavity composed of :
1 Gternum peadl & e
2-Ribs 12 oW of vibs o
- Costal cartilage g
4- Thoracic Vertebra

atkaches the yibs o the Stexmum end
provides, Nevibility o the Hroracic couity
hoe 1t meN@Ment du.r‘.mj msp‘\mf}ron
Cinspiration and expiration)

Ribs
Costal Cartilage

Sternum



Axial Skeleton o

» Skull & Mundiple

» Hjoio! bone

> Skeleeon of the tho ax.
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B.|Appendicular skeleton contains

Bones of the@ppeband(lowepjimbs

Femur
R ——

Patella
Ry

Fibula
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Tarsals @

Metatarsals O

Phalanges

Anterior view Posterior view
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Wrist joint
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7 Cervical vertebrae
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5. Storage: Bones store minerals, such as
calcium and phosphorus.

Protection — Support - Movement - Factory - Storage
> Blood
cefls



Types of Bone According(Shape)

1- Long} Bone
2-\Shor}) Bone

34Flat) Bone

4-1lrregulal Bone
e ——

5-{Sesamoid) Bone
6-Pneumatiq Bone
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1- Long Bone e.g. Femur, Humerus P LA
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2- Short Bone e.g. carpal and tarsal bone a8 ]
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3-Flat Bone e.g. Scapula

——




4- Irregular Bone e.g. Vertebra

;N;t of che
nee

5- Sesamoid Bone e.g. Patella
L P O S g ———

Function: They diminish friction

between tendons and underlying
bones.




90 nasal
6-Pneumatic bone e.g. skull\contains air sinus}

Function : oMLy heles
] mside the
1.They decrease the weight of skull. Skull

2.They lead to resonance of voice.

3.They have a highly vascular mucosa to warm the inspired air.
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Parts of the Long Bone
above
1. Epiphysis|Ends of the bone

It is used for articulation and its articular surface is covered

with a layer oflhyalin:e_] cartilage called articular cartilage
2. Diaphysis !Shafﬁwhich is covered externally by

aveund = bome
periosteum

3.Metaphysis : Between Diaphysis and Epiphysis

4.Epiphyseal plate (Cartilage) : in the metaphysis

at each end of a long bone
It is the site of bone growth

5. Medullag cavity: Cavity of the shaft which

Contains bone marrow
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Parts of a Growing Bone




Figure 2



Terms of external features of bones




Bony Elevationg = G
Head : Rounded end of bone

Neck : Constricted bone follows the head.

Say
Process : It is an elongated projection with a blunt end.
PAAARST AN P e ARARIANY

Spine : It is an elongated projection with a pointed tip.

m kWb

Tubercle, tuberosity and trochanter :
They are localized'rounded elevations.

The tubercle is the smallest while the trochanter is biggest and tuberosity is medium-sized.

6. Condxle : It is aconvex elevated a_vr‘t'iAcuIar surface.

7. Epicondyle : It is a localized elevation of small size situated just above a condyle or

articular surface.

8. Line : Slightly elevated or just a rough linear landmark.

9. Crest : An elongated ridge which usually lies on the top of a bone.




Anatomical

Greater trochanter

Head )/
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it
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T Surgical
Gluteal neck
\ tuberosity
Linea aspera B
© teachmeanatomy (|) Posterior Face

Intertubercular
groove

Lesser

tuberosity
Deltoid
tuberosity

(i) Anterior Face




Humeral

Head Neck Greater trochanter

Intertubercular
groove

Trochanteric crest
Gluteal
tuberosity
Lesser trochanter & |
Deltoid y
tuberosity
R Pectineal line |
i Linea aspera
(ii) Anterior Face © teachmeanatomy




ComveX ¢levacio
in the articulor surface
o4 ¢he bowe

blunt prejection




Neck Greater trochanter

Head

Gluteal
tuberosity

Linea aspera

© teachmeanatomy
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Articular surface for clavicle

Superior border
Acromion Superior angle

IOIecranon

Coracoid
process

Glenoid cavity X

Infraglenoid tubercle

Medial border

I Coronoid Process

Subscapular fossa

D Trochlear Notch

Lateral border

I Radial Notch

Anterior view of scapula

Inferior angle

1- Glenoid cavity (fossa) fovea 2- Notch (surface)

d&pMSibM o¥ q Sur“acc Shma || Lossa semicen cy (av

depression



2- Suprascapular notch (border)
(green )

Optic canal

Superior orbital
fissure

Foramen
rotundum

Foramen
ovale

Foramen
spinosum

Carotid canal

Foramen
lacerum
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Optic canal

Superior orbital
fissure

Foramen
rotundum

Foramen
ovale

Foramen
spinosum

Carotid canal

Foramen
lacerum

KEN
HUB
© www.kenhub.com

s/Eorameh 6-Orbital aperture
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two spaces

4- Orbital Fissures



7- Carotid canal

= Extemal acoustic mealus
8- External
auditory

Meatus
( opuiuﬂj

Bones
@ Ethmoid
@ Frontal
Lacrimal
@ Mandible
& Maxilla
Nasal
@ Occipital
@ Parietal
¢ Sphenoid
@ Temporal
@ Vomer
® Zygomatic







It is the site of articulation (joining ) between bones:



Classification of joints

-l(%;um;tfj:“'}'"'na Movement
- ) Cartilaginous
USU a[13 \ \
K v
Immovable ‘Slightly Movable




F i b ro u Sv o i n ts Normal Skull of the Newborn

Frontal Bones _-——-"“i;/ﬂ’ Metopic Suture
B n n i d b fi b ro u S ti SS u e [y Anterior Fontanelle P \
0 e S u te y 20' 5‘.“.‘“ gwm1 outh \ \ V/‘/Coronal Suture
groweh o the bive

Examples ¢ 77 camw g (e S
« |Sutures (§K ull sutures) on15 Mmoves n bqbics Rdu\'iﬂﬂ labour /%

lo\h’“ M Posterior Fontanelle —__

- \Syndesmoses|e.g. distal end of t|b|a and flbula

Lambdoid Suture

*

Gomphosig : Between root of the teeth and Syndesmosis
socket of the jaw. of the

fon of fke‘;ome is

X the bo
no

Gomphosis
joint (fivrous matexial )

o 6 —— Mandible

) a
’ 3507& ;2? loweyx jaw
Socke[; o the

tooth
(gomphosis)



m ]ebe/“j mde O\lb' SUPERIOR
Vel tavtlay \Cartilaginous}Joints

notlcfsmma‘ T p——— - g ‘ “l'k:é_—"j’__d_: ggzlg[uelar notch
Bones are connected by cartilage A - R
Types /rw monement TFLNUM -
- Primary Cartilaginous (Synchondrosis) fanion 1 rcment
vib Cﬁ\'ti\ﬂge o .= . I? ' 1. ;iPWO'F“ Costal (hyal
~wmal €-9. Chostochondral joint ,Epiphyseal plate of Hlesibiliegic

*— Secondary Cartilaginous (MIDLINE OF BODY)
made o €.9. Intervertebral disc joints, symphysis pubis

Intercostal space

of ﬁb"’&rb;lase between discs Joint between two pubic bonesy
Pectineal line
Pubic crest Pubic tubercle
\
% | [superior pubic || /
ligament | | /
- l X * bone growth
ST cownection of
pubic s both parts
bone

p ~‘ Inferior pubic
ligament
Ischial ramus

Lateral view Obturator foramen Inferior pubic ramus




highly movable

|§ynovia| Joints

dArticulating bones are separated by a joint cavity

to decrease
QArticular cartilage (hyaline cartilage) covers the ends of bones {fviction

QJoint surfaces are enclosed by a fibrous articular capsule te keep the synsvial Eluid

QThe Joint capsule is lined by synovial membrane—= sécvectes the s\swwial fluid
dHave a joint cavity filled with synovial fluid — facilitaces the movement as a

“ |  (ubvicant
dLigaments reinforce the joint U

NS UA PN T Bursa

_ Periosteum

Fibrous articular caesule
Joint capsule

Synovial membrane
Synovial fluid inside joint cavity

T lubricant
(decrease friction)



(TYPESIORISYNOVIalIOIRD according to the

ax\s of mevement

enel ax\9 euol axises more Yhan 2

‘Uniaxial Biaxial
- (Elbow) — wrist joint)
Hinge: "q(

flexion & extension exion & excension
adduction § abduction

—(Pivot)(Radjoulnar ) —
supmation & prenation
— -(Carpal Bone)

3ln mg movement




Uniaxial only one wmovement,
Hinge: permit flexion and extension only

> Elbow
> Ankle

® www.kenhub.com



around the axiy
ivoll : Rotation movement

> Radioulnar (torearwm) prenation L supimation
» Atlantoaxial

Atlas -~ Axis

1s¢ und 2ndl Eervial vertebrae —» Cotation of yhe neek
neck)

Uniaxial

® o
RADIOULNAR JOINTS g \ ) )} »

RADIUS

=)
? PROXIMAL RADIOULNAR JOINT

{ ( / PRONATION
Nl )

\ \ J SUPINATION

L@_ |_— DISTAL RADIQULNAR JOINT
2 '

\

)]

odding
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Uniaxial

‘Plana : the articular surfaces are flat, and they allow gliding movement.
>(ntercarpal ceavgal bones ot che hand

> Between vertebral articular processes.

. Scaphoid
L Lunate
M Triquetrum
- Pisiform
| S‘idl'\ﬁ m“bw': B Trapezium
= L_J e iTrapezoid
: ‘__:: two llat
( surle ceh
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QCC,QVdi“% o "’he. .Sha@e Q:?—

artiolar ocurlaces 3 (EiEmal) p
Condyloid)| between the shallow depression of one bone and c/,"

y  — A——
the rounded structure of another bone or bones. R

It permits : flexion/extension and abduction/adduction gEwo wmoavementy
Example : Wrist joint)

=’ N

convex (vounde

shallow
depression



Biaxial

Saddle : Each articular surface has both concave and convex areas
Example : (Carbometacarpal of thumb)—> ethex fingers do not hove
between cavple and mecacarpa) “tiaxial saddle. joines
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— — .
adducsion b abduction /elovation 4 depression/[lexion& exeensionf

rotation ...

11l glencid\
A8 cowity

B k R | (Socket) |

socket



Nonaxial movement Biaxial movement

a8 e

slight elenation
depression

ngecs

Uniaxial movement
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(0]

< Biaxial N~ (0)
Multiaxial o (c)

R o , Uina
Ulna & &0 = Radius

|  —t
(b) Hinge joint W

(a) Plane
joint

{c) Pivot
joint






Muscles are classified into 3 types: skeletal ,smooth and cardiac.
_—

(1) Ekeletall muscles:

< Attached to and produce movement of the skeleton

W)\
o Voluntary muscles autoromic siceletal |
s eletal muscie
% Nerve supply: Somatic]nerves.{ ol |
o —— )
(2) MlﬂmUSCles' for volunce: Smooth muscle
% Site: blood vessels& walls of wscera
neestiney
< (Involuntary muscles Stomach

w9
< Nerve supply:|Autonomicjnerves.

(3)\Cardiac;muscle:

% Site: @yocardlu@of the heart.
< Involuntary muscles

< Nerve supply: JAutonomic]nerves.

Cardiac muscle







Skeletal Muscles

A muscle has 2 attachments:
1. Oigingis the ot fixedatiachment A LMOST always Fixed
2 NGEeeGo i he more mobile stachment.

When a muscles contract, its fibers shorten and the insertion movedtoward'gthe origin, thus

EE——

producing movement at the related joint.

Y.
b

I rtion




‘3‘ Tendon
EXE5 the elbow (joint)

ov the foveaym (bone aleen the J"".”t)



Action of skeletal muscles:

- Muscles are classified according to their action (function) into:

Prime movers: (AGONISTS))

- There are muscles responsible for initiation of a particular movement.
e

(Antagonist:)
- There are muscles, which oppose the action of prime movers.
ists: OS5 ;

Synergists: 0.35 74 E$S

- Synergists are muscles that assist the prime mover in its role.

Fixators: (STABILIZERS):- Help the prime mover by fixing its origin or keep bones

immobile when needed.  Lires the hone




MUSCLE ACTIONS DURING A BICEPS CURL
| e QD) @D

Q' oloes Plexion
QBSITES, too
‘E\f:..' o "a”el PVYNWI:S its movement

hi
Yoaching to produce wore power
From €lbow flexion

flexio

uscle .
ey | A







