


Introduction to joint

> o
Swivel Joint

EhE an

3

b
o2
o\~

{ §

saddle Joint

Ball-and-
Socket Joint




S 5ok Bluat

4 N

139 o0 U] 005 1550 51 S ol oS! 4o

am b leiile ¢ o8 e dials (15 511, o) glail S Ganyes |y Junie @

1S ol ) ol glsily oo qessi ) Jlgsiom 5 (Bopde oymd Jolie sla plosle @
sy pl ]y ke 05 = @




Joint

Functional classification

Structural classification



Functional classification

* Synarthrosis —immovable
» Amphiarthrosis - partially movable
* Diarthrosis - freely movable



Structural classification

Fibrous : bones joined by fibrous connective tissue
Cartilaginous: bones joined by cartilage

Synovial: synovial cavity present; bones are
surrounded by articular capsule and often by
accessory ligaments.

Classification of joints:

~

They are classified according to:

g

tissues that lie between the articulating bones

A. Fibrous

B. Cartilaginous

C. Synovial




Fibrous Joints
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Gomphosis



Cartilaginous
Joints



Primary cartilaginous joints (Synchondrosis)
Bones are joined by hyaline cartilage

1st rib attachment to sternum
Epiphyseal plate in children binds epiphysis and diaphysis

e junctions of ribs with their costal cartilage.
Immovable

Epiphyseal plates
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Secondary cartilaginous joints (Symphysis)
a)Pubic symphysis

b)Intervertebral discs (between body of vertebra)

Only slight
amount of
movement is
possible
>Mostly all
midline joints are
symphysis except
symphysis menti
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Gelatinous core
Band of fibrocartilage /. Spinous
Body of vertebra X/ ‘! process

Intervertebral
discs

Pubis —\

Fibrocartilaginous disc
of symphysis pubis

(a) (b)




Synovial Joints

e Components Of
Synovial Joints

— Articular surface

— Articular cartilage

— Fibrous capsule

— Synovial membrane

— Joint cavity
-Ligaments
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Joint cavity
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Bone synovial fluid
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Synovial Joints

e Articular discs (menisci)

Quadriceps muscles
Quadriceps tendon

Femur ——Patella

—— Posterior cruciate

Articular cartilage ligament
Lateral condyle— ) ——Medial collateral Superior view
: ligament

Posterior
cruciate
ligament

Anterior cruciate

ligament Posterior

Lateral collateral——e
ligament
Patellar ligament

Lateral meniscus

Fibulajr

Lateral
meniscus

cruciate
ligament

Anterior



Synovial Joints

Ligaments : thickened band of connective tissue that attaches
bone to bone
Extracapsular ligaments

— Intracapsular ligaments

Quadriceps muscles ‘

Quadriceps tendon

Femur Patella Superior view

. . Posterior cruciate i :
Articular cartilage— ligament Fibula Posterior

‘ \ - Posterior qruciate
Lateral condyle —e - 's——Medial collateral s S ». ligament
S W ' ligament 7 , \
/’ ‘. . | | \
Lateral collateral . — - Anterior cruciate X / -
ligament ’ ligament ' ’ - .
- . Medial
o= Patellar ligament \\B \ meniscus

Lateral %

\ meniscus | \
Ty il ;
> Anterior

o—f—leia
cruciate

ligament

Lateral meniscus

Fibula \'. . A';ten‘or




Synovial Joints

e Bursae

— Saclike structures
— Alleviate friction
— Lined with synovial membrane

— Between skin and bones ; tendons and bones; ligaments

a n d bo n es Copyright © The McGraw-Hill C: ies, Inc. issi quired for rep ion or display.
Femur

Synovial membrane

— Bursitis
Suprapatellar bursa
Patella

Prepatellar bursa

Subpatellar fat
Articular cartilage

Menisci

Infrapatellar bursa

Tibia



Movements of synovial joints

> Gliding or slipping

> Angular movements

> Rotary or circular movements



Medial/lateral

Movements occur along axes axis
1-Transverse ( flexion & extension )
2-antero-posterior ( abduction &

Anterior/posterior

L

adduction ) [
3-Longitudinal ( rotation ) Y
Axial joint are divided into: oxtension  andabduction
-Uniaxial Sagittal axis . L
-Biaxial |
-Multiaxial

g Longitudinal & 1
3 ‘ axis ! >’ K

Lateral
rotation

Retroversion
(Extension)

&

Transverse ;
axis

e

Abduction Adduction

Medial rotation

Anteversion
(Flexion)



Movement in the synovial joints

Extension

Flexion and extension of vertebral
column at intervertebral joints




Movement in the synovial joints

Lateral
» (external)
rotation

Medial
) (internal)
rotation

Dorsiflexion and plantarflexion
of foot at ankle joint

Lateral
rotation

~ Medial

rotation

Eversion O\ Inversion

Abduction K Aduction Circumduction



Movement in the synovial joints




Movement in the synovial joints

{ Retrusion
> Protrusion

Rotation ¥
of head
and neck

e Rotation
of upper

and head

trunk, neck,

Elevation

Depression



Protraction and Retraction




Types of synovial
joint



Hinge joint
Articular surfaces are pulley shaped
Uniaxial

Flexion & Extension

Most common joints. > e.g. elbow, ankle and
interphalangeal joints e T-16¢

Humerus

Trochlea

Trochlear —

\ AR
y‘ = Ulna
notch

S

(b) Hinge joint between trochlea of humerus
and trochlear notch of ulna at the elbow



Pivot join
* Rounded end of one bone fits into the concavity of another bone.
> The rounded part surrounded by a ligament

> rotation
> e.g. superior radio-ulnar and median atlanto-axial joints

Copyright & The McGraw-Hill Companies, Inc i n required for reproduction or display.

Synovial Jomts (5)

Dens

Transverse
—— ligament

(e) Pivot joint



Saddle joint

e Articular surfaces are reciprocally saddle shaped i.e.
CONCavo-CONVexX.

Biaxial
e e.g. first carpo-metacarpal joint.

* Flexion, Extension ,Adduction ,Abduction, opposition
of thumb

T-1¢

(e) Saddle joint between trapezium of carpus (wrist)
and metacarpal of thumb



Ellipsoid joint
e Elliptical convex surface of one bone articulates with
elliptical concave surface of another.
> Biaxial
> e.g. wrist (radiocarpal), atlanto-occipital and
metacarpophalangeal joint s
Flexion,Extension ,Adduction ,Abduction ,Circumduction

s
. Ulna

Radius 4

Scaphoid — Lunate

(d) Condyloid joint between radius and scaphoid
and lunate bones of the carpus (wrist)



Plane joints (gliding joints)
e Articular surfaces are nearly flat.
> Allow gliding movements.

> e.g. intercarpal and intertarsal joints.
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Synovial Joints (3)



Condyloid joint

An oval-shaped bone end which fits into a correspondingly
shaped bone end.

> e.g.temporomandibular joints

Biaxial

Flexion ,Extension,Adduction,Abduction,Circumduction

Copyright © The McGraw-Hill Companies, Inc. issi
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Joints (2)

(b) Condyloid joint



Ball and Socket joint

Rounded convex surface of one bone fits into the cup-like socket
of another bone.

> e.g. shoulder, hip
Multiaxial
Flexion ,Extension,Abduction,Adduction,Circumduction

Rotation

Head of

femur in
acetabu-
lum

Femur

(a) Ball-and-socket joint



Shoulder joint has 3 degrees of
freedom : multiaxial joint




Strain ,Sprain

Strain: Tendon or muscle
tear

Ankle Sprain: ligament tear

Type | Sprain

+ ligaments
stretched
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Primary “widline joint”
Synchrondosis™ “Symphisie®
Made up of hyaline Made up of hyaline &
cartilage only fibrocartilage

b b

1 1
i Intervertebral
Epiphyseal plate it ra
2 2
15t sternocoastal [kt

Synovial

A

I'I'HJSI:I
(tibiafibular joint) Gymphosis

Shull sutures
Plane Axial
1. Acromioclavicular joint L \—
2. Sternoclavicular joint
3. Intercarpal joints Uniaxial Biacial Palyaxial
4, 1-7 stamcoastal joints
Hinge joint Pivot joint Ellipsoid Saddle joint Ball & socket joint
(Elbow & ankle) (Radio-ulnar joint) Wrist joint) (Carpometacarpal) (Hip & shoulders)




Clavicle Plane
Plane joints
(usually uniaxial)
permit gliding or
Acromion Sliding movements.
of scapula

Dens

Atlas (C1) —\

A

Axis (C2) Acromioclavicular

joint

Atlanto-axial joint

Pivot
In pivot joints Hinge
(uniaxial), a nge _|oints _
rounded process (uniaxial) permit
of bone fits flexion and
into a bony
ligamentous
socket, permitting
rotation.
Acetabulum
of hip bone
Head of
femur
Saddle
In saddle joints
(biaxial), saddle-
< shaped heads
Hip joint permit movement
Ball and socket Carpometacarpal in two different
In ball and socket joint planes.
joints (multiaxial),

a rounded head
fits into a concavity, )

permitting
movement on
several axes.
Condyloid
Condyloid joints (biaxial)

permit flexion and extension,
abduction and adduction,

Metacarpophalangeal and circumduction.

joint



1-Clinical Anatomy by Regions by Richard S. Snell
2017

2-Gray's Anatomy for Students, 3rd Edition, 2017
3-Clinical Oriented Anatomy, KL Moore, 2017

4-Human Anatomy,S.Fakhrodin mesbah A, sixth
Edition,2017
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A-Fibrous
B-Cartlaginous
C-Synovial
D-Diarthrosis
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Question 1: What is the classification of gomphosis?

A. Fibrous

B. Cartilaginous

C. Axial Synovial

D. Plane Synovial

Question 2: Which of the following allows free range of movement?
A. Fibrous joints

B. Cartilaginous joints

C. Synovial joints

D. Syndesmosis



Question 3: Which of the following is a primary cartilaginous joint?
A. Epiphyseal plate

B. Symphysis Pubis

C. Joints between the vertebrae

D. Hip joint

Question 4: Wrist joints are considered which of the following:

A. Hinge joint

B. Pivot joint

C. Ellipsoid joint

D. Saddle joint






