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Joints

Musculoskeletal Block - Lecture 2

Objective:

v Define the term “Joint” .

v Describe the classification of the 3 types of joints & give an
example of

each.

v Describe the characteristics of synovial joints.

v Describe the classification of synovial joints & give an
example of each.

v List factors maintaining stability of joints.

v Recite "Hilton's law” for nerve supply of joints.
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Joints

Definition

Classification
Of Joints

They are classified
according to:

tissues that lie between the
articulating bones

1) Fibrous joints :

It is the site where two or more bones meet together
union of two or more bones of the body

7

Fibrous
2 Cartilaginous

®  Synovial

*

The articulating surfaces are joined by fibrous connective tissue, where No
or very mild movement( Negligible ).

For example:

Skull sutures:

e no movement
e temporary (as it
ossify later) rrey wil

become bones

Inferior tibiofibular joints

(syndesmosis): Gomphosis

| — Fibula
| \ Tibia

/& Ligament ) ‘ao_
% - S5
lrr o .
<5 / <852,

e dental alveolar joints.

Tooth

Gomphosis
joint

0 9.
. &,‘D— Mandible
D0
e L

¢ minimal movement
e permanent joints.

Articulation between root of the tooth with
the mandible (between the teeth & their
socket)



2) Cartilaginous Joints:

Happens when two bones are joined by cartilage.

They are classified into 2 types:

Primary Cartilaginous
(synchondrosis):

Structure:

The bones are united by a plate or a bar of
hyaline cartilage.

& it's one where bone and cartilage meet. It's

(a) Synchondroses
Bones united by hyaline cartilage

- . Sternum
Epiphyseal ~ “~> (manubrium)
plate (temporary : _' ? Jointbetween
hyaline cartilage P, firstrib and
joint) sternum
(immovable)

(b) Symphyses
Bones united by fibrocartilage
f& S ] & = 5
() Body of vertebra 4‘ \ ,’4 ) /
{% Fibrocartilaginous \ * }"’ﬁ\
’ |ntervenebral \ = (’
=y N

}Hyalmecanilage - s
1 Pubic symphysis

Secondary Cartilaginous:
(midline* or symphysis)

Structure:

The bones are united by a plate of
fibrocartilage.

Their articulating surfaces are covered

by a thin plate of hyaline cartilage.

a very strong joint and immabile.

Movement:
Little movement,
permanent joints.

Movement:
No movement,
temporary joints (ossify later).

Example:

-Joints between the Vertebral Bodies
(intervertebral discs).

-Symphysis Pubis.

between the two hip bones .

-Between the Epiphysis and the Diaphysis of a
growing bone. note: (epiphyseal plate).

-Between the First Rib and the Sternum (1st
sternocostal joint). — junctions of ribs with
their costal cartilage.

plane joints

3) Synovial Joints:

The articular
surfaces are
covered by a thin

layer of hyaline

The 2
bones(articulating

bones) are joined by a The capsule is

Freely movable
reinforced by

A joint cavity

joints.because of the fibrous cabsule -
synovial cavity and which is attapched'to car’glage enclosed within ligaments both
fluid (articular the capsule. internally and

the margins of
articular surfaces &
enclosing the joint.

cartilage). 1his can

also decrease friction

along with the synovial
fluid

externally.

Note: The joint cavity

I contain the synovial fluid |
which is secreted from the =

synovial membrane |

____________________________________________________________________

Synovial membrane : . | i
. .. . v Ligament
a thin vascular membrane lining the inner surface of the capsule. LRSS / o
It produces the synovial fluid. ¥ Y
¥ synovial fluid)
_~ Articular (hyaline)
cartilage

Synovial fluid :

a lubricating fluid produced by the synovial membrane in the joint cavity. TR Capele

The fluid minimizes the friction between the articular surfaces. Synovial
(secretes
synovial
fluid)

Periosteum




Classification of Synovial joints:

Synovial joints can be classified according to:

e The arrangement (shape) of the articular surfaces.
e The range of movement that are possible

According to the range of movement they are classified into:

Arrangement
The articulating surfaces are
e Plane flat and the bones slide on one
S another.
synovial joints
Examples

-Intercarpal & intertarsal joints
- Sternoclavicular joint
- Acromioclavicular joint

Movement
Gliding Movement (minimal)

. Arrangement
e Axial The articulating surfaces
synovial ioints occur along axis.
Movement: (b) Hinge joint Uniaxial movement
-Transverse (x-axis): flexion and Examples Y| g ey g
extension - Elbow joint ‘ — by

-Longitudinal (y-axis): rotation

- Shoulder joint
-Antero-posterior (z-axis): abduction

- Radio-ulnar joint

and adduction

Axial joints are divided to:

Multi-axial

Uniaxial —> Biaxial —> :
(polyaxial)




Hinge Pivot Ellipsoid Saddle Ball &
liptical fits i The articular surfaces
T\Ipe aanneelliggtilccaal (EJ(\j/g\L/)eé(oncsal\?e are reciprocally SOCkEt
articular surface) concavoconvex.
Transverse & They resemble a A ball-shaped head
tero-posterior saddle on a of a bone fits into a
Transverse  longitudinal antero-p horse's back  socket-like concavity
AXiS of another
1.Flexion & 1.Flexion & 1.Flexion &
extension. extension. extension.
Flexion & i 2 Abduction & 2.Abduction & = 2.Abduction &
Movement extension Rotation adduction. adduction. adduction.
BUT rotation is Smallrange  rotation along
impossible. of rotation separate axis
1.Elbow joint  TRadio-ulnar Carpometaca-r = 1Shoulder joint
joint{supination & Wrist joints pal joint of the o
Examples  ankie joint  Pomaton thumb 2 Hip joint

2.Atlantoaxial joint

1- Hinge e.g. Elbow joint.

Head of
radius

——— Trochlea

- Annular —

ligament >

Ulna
Trochlear .
- \

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

Ulna

Radius

(c) Pivot joint between head of
radius and radial notch of ulna

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

4- saddle e.g. carpometacarpal
joint of the thumb

Helpful video

2- pivot e.g. Radio-ulnar joint.

3- Ellipsoid e.g. Wrist joint.

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

\ .~ Acetabulum
7% of hip bone

(f) Ball-and-socket joint between head of the
femur and acetabulum of the hip bone

5- Ball & socket e.g. hip joint.


https://youtu.be/0cYal_hitz4

Factors Affecting Stability of Synovial Joints

1. The shape of articular surfaces:

2. Strength of the ligaments:

e The ball and socket shape of the Hip
joint is a good examples of the
importance of the shape of the bone
to maintain joint stability.

They prevent excessive movement in
a joint.

e The shape of the bones forming the €& SRR B o e (e
. . joint.
Knee joint has nothing to do for

stability.

3. Tone of the surrounding muscles:

e In most joints, it is the major factor
controlling stability.
4. Atmospheric pressure

e.g. The short muscles around the

shoulder joint (Rotator cuff muscles)
keeps the head of the humerus in the
shallow glenoid cavity.

2. Strength of the ligaments:

Anterior Posterior

1. The shape of the articular surfaces:

) <3

NERVE SUPPLY OF JOINTS

Deltoid muscle

Nerve to Deltoid muscle

e The capsule and ligaments receive an abundant sensory ‘
nerve supply. A —— Skin

Hilton's Law:

"A sensory nerve supplying a joint also supplies the
muscles moving that joint and the skin overlying the
insertions of these muscles.”

Axillary nerve

Upper lateral cutaneous
nerve of arm
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[ JOINT

I Fibrous | Cart||aglnous I Synovial
: ¥
1
|’§;:‘ svndesmow'

| o]
= l_ [roowan|
|.«.=..,,.n,! == =

Kint

'No movement, Temporary (as it ossify later)

sutures in skull
* No movement
* Temporary
* Example of : Fibrous joint

sternoclavicular joint
Articaulate surface is flat
Gliding movement
Ex. Of :Plane Synovial Joint

Radioulnar joint
Pivot
Longitudinal
Rotation
Ex. Of : Uniaxial Synovial joint

Carpometacarpal joint of thumb
Saddle
Flexion, extension, adduction,
abduction, and limited rotation
Ex. Of : Biaxial Synovial Joints

Ankle
Hinge joint
Transverse movement
Flexion and extension
Ex. Of : Uniaxial Svnovial Joint

Plvot I Carpometaca ‘

Radioulnar © rpal thumb
Joint

snoulaer
ball and socket

Flexion, extension, adduction,
abduction, and rotation

Ex. Of : Polyaxial Synovial Joint

Between vertebrae in column
Secondary
Articulate surfaces covered by
hyaline cartilage
Limited movement

Permanent

Ex. Of: Cartilaginous joint
Wrist

Ellipsoid

Flexion, extension, adduction,
abduction
Ex. Of: Biaxial Synovial joint

Epiphyseal plate in femur
Primary Bones are joined through
hyaline cartilage
No movement
Temporary
Ex. of: Cartilaginous joint
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Types of Synovial Joints
Gliding joint

Models of Joint Motion

Examples

» Acromioclavicular and
sternoclavicular joints

* Intercarpal and
intertarsal joints

» Vertebrocostal joints
» Sacro-iliac joints

Hinge joint

Humerus

» Elbow joints

* Knee joints

» Ankle joints

» Interphalangeal joints

Pivot joint

» Atlas/axis

* Proximal radio-ulnar
joints

Scaphoid bone
Ulna i

» Radiocarpal joints

* Metacarpophalangeal
joints 2-5

* Metatarsophalangeal
joints

Saddle joint

Metacarpal bone
of thumb

Trapezium

» First carpometacarpal
joints

* Shoulder joints
* Hip joints

ball and socket shape of the Hip

shoulder joint

muscles:

Stability Of Synovial Joints

l\g

ELLIPSOIDAL

+Wrist joint

~ The shape of articular surfaces jolnt e
—  Strength of the ligaments: il Ilgamgn;s arthe Kise \ } - Carpometacarpal
join é.me — ,,,’\9’}\ 7 ({bﬁ joint of the
- thumb
Intercarpal - ,(j
Tone of the surrounding rotator cuff muscles around the Joints. SAOOLE

BIAXIAL



MCOs

Q1: The primary cartilaginous
joint is found in the ?

A.Symphysis Pubis.
B.Intercarpal Joints.
C.Epiphyseal Plate.
D.Elbow joint.

Q4: what is the other name
of Inferior tibiofibular joints ?

A.Gomphosis
B.syndesmosis
C.synchondrosis
D.symphysis

Q7: what type of joint that
has No or very mild
movement ?.

A. Fibrous joints

B. Cartilaginous joints
C. Synovial Joints

D. Non of the above

Q10: Which of the following is
true about Multiaxial
(polyaxial) synovial joints ?

A.Flexion & Extension.
B.Rotation along separate
axis.

C.Abduction & Adduction.
D.All of the above.

Q2: Sternoclavicular joint is a
plane synovial joint take
place between the ?

A.Sternum and the clavicle
B.2nd rip and 3rd rip.
C.Ulna and the humerus
D.Ulna and the radius

Q5: joints are classified
according to ?

A. type of bone

B.tissues that lie between the

articulating bones
C. Number of bone
D. Size of bone

Q8: Secondary cartilaginous
joints are united by ?

A.Hyaline cartilage
B.elastic cartilage
C.fibrous tissue
D.fibrocartilage

Q11: In most joints, it is the
major factor controlling
stability ?

A.The shape of the articular
surfaces.

B.Strength of the ligaments.
C.Tone of the surrounding
muscles.

D.Atmospheric pressure.

Q3: The rotation of the axial
synovial joint is in the
Axis ?

A.Transverse axis.
B.Longitudinal axis.
C.Antero-posterior axis.
D.Z-axis.

Q6: the site where two or
more bones meet together ?

A. Cartilage

B. Tendon

C. Joint

D.non of the above

Q9: Which type of uniaxial
synovial joints can do
supination & pronation of the
forearm?

A.Hinge
B.Pivot
C.Saddle
D.Ellipsoid

Q12: According to Hilton's law ‘A
sensory nerve supplying a joint
also supplies...” relating to that
joint ?

A.Bone & muscles
B.Muscles & skin
C.Bone & skin
D.None of the above

) (9 ga (z1
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SAQs:

Q1. The joint cavity contain the which is
secreted from the

0Q2: list the 3 type of joint

Q3:List the 5 types of the axial synovial joints with an
example for each.
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