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Competency

AN 2.6 Synovial joint, blood supply & nerve supply



Specific learning objectives

Classification of the synovial joint
Characteristics of the synovial joint
Blood supply

Nerve supply

Clinical notes




Joints

Definition

Introduction

Classification-

e Synarthoses (Immovable)
e Diarthroses (Movable)

Blood supply

Nerve supply

Lymphatic drainage

Clinical notes



* [tis a junction between two or more
bones or cartilages

* Related term: Arthron
Articulatio
Junctura
Syndesmology



Introduction

Joints are the weakest part of the skeleton
Joints are responsible for- movements
- weight bearing
- growth of bones

There are more joints in a child than in adult . E.g.-hip
bone

Note: Long bones articulate by their ends
Flat bones by their margins
Short and irregular bones by surfaces



TEMPORO-MANDIBULAR JOINT
STERNO-CLAVICULAR JOINT

15T CHONDRO-STERNAL JOINT

INTERVERTEBRAL DISC
INTERCARPAL JOINT
WRIST JOINT —#5%5 L I S~ METACARPAL-
7t ‘|| .\%» PHALANGEAL JOINT
DUBIC I HIP JOINT
SYMPHYSIS
4 T~ KNEE JOINT
1 INFERIOR TIBIO-FIBULAR JOIN'
INTERTARSAL JOINT a 3

ANKLE JOINT
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Classification

Functional: according to degree of
mobility

e 1). Synarthroses: Immovable joints,like
fibrous joints

e 2). Amphiarthroses: Slightly movable
joint, like cartilaginous joint

e 3). Diarthroses: Fully movable joints,
like synovial joint



Classifieation _—
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A. Fibrous joints

* Inthese joints bones are united by fibrous tissue.

* 3 Types:

a. Suture-
1.serrate suture
2.denticulate suture
3.squamous suture
4.plane suture

5.wedge in groove suture

b. Syndesmoses
¢. Gomphosis



1.Serratesuture—

The edge of bones present saw tooth appearance. Exp.- sagittal suture
of the skull

fibrous
connective
tissue

Suture
line

(a) Suture
Copyright © Pearson Education, Inc., publishing as Benjamin Cummings.




%ﬁﬁculatesutm-\

The margins present teeth the tips being broader than the
roots. Exp.- lamdoid suture

BONE | BONE
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uamous suture-

Here the edges of bone are united by overlapping.
Exp.-between parietal bone and squamous part of temporal
bone.

Coronal suture

P aristal
bone

Frontal
bone

Lambaidal

IS(:)I\JIZ suture

Qceipital

Y ™ Greater wing of
bone

sphenoid bone

SUTURAL
MEMBRANE
Squamous

—
PERIOSTEUM T

bone



4. Plane suture-

//

The borders are plane and united by sutural ligament.
Exp.- articulation between palatine process of two maxillae.

PERIOSTEUM

BONE BONE

SUTURAL
MEMBRANE




5. Wedge and groove suture-

e

The edge of one bone fits in the groove of the other bone.
Exp.-between the rostrum of sphenoid and the upper margin
of vomer.

ROSTRUM OF
l [ SPHENOID




b. Syndemoses

e Bones are connected by ligaments, slight amount of
movement is possible

e Such ligament persist throughout life

e E.g. tibiofibular ligament, interosseous membrane
of radius/ulna, ligamenta flava

Fibula
Tibia

Ligament

Ulnar notch

Head of ulna

Chstal ptaaia]
Styloid process ran:ic-ulna:
(a) Anterior view (b) Syndesmosis

Copyright @ Paarson Education, Inc., publishing as Benjamin Cummings. Copyright © Paarson Education, Inc_, publishing as Benjamin Cummings.



c. Gomphosis
e Peg in socket joint

e The root of teeth fit in the socket of the jaw & are
united by fibrous tissue

e Only found in teeth/alveoli

[}
i‘un‘h '

T

alveolar

process — Root of
tooth

Peariodontal

i ,ajr

(c) Gomphosis
Copyright © Paarson Education, Inc_, publishing as Benjamin Cummings.



serrate denticulate squamous plane

fibrous
connective *
tissue

Suture
line

Jeaticn, Inc., publishing as Benjamin Cummings.

b.syndesmoses
e c. gomphosis

Wedge in groove

Coronod process
Prosimal
radioulnar

joint

Interossecus
membranes

Una /

—Root of

Ulnar notch tooth

Head of ulna

Styloid process
of ulna
Cristal
radioulnar
joint

{a) Anterior view
n, Inc_, publishing as Benjamin Cummings.
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Cartilaginous Joints

a.Synchondroses (primary cartilaginous joint)
e Bones are united by a plate of hyaline cartilage
e Temporary in nature & replaced by bone
e No movement is possible

Exp.:Epiphyseal growth plates, 15t chondro-sternal joint, Basi-
occiput & Basi-sphenoid

Sternum
(manubrium)

Synchondmses“ (

& Synchondroses a
o | |
e ey \"‘« Joint between firs
Wil 6@ ea il . e b and sternum
[ P57 | Elg'tghysea' & (Immovable)
y ‘!::'i:_',. A o
L B (hyaline -
LR e cartilage b
ge) ‘“-J-yq
Sternum (body)
Copyright © Paarson Education, nc., publishing as Benjamin Cummings. (b) '
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ymphyses (secondary cartilaginous joint)

» Bones are covered with hyaline cartilage & united by a plate
of fibro-cartilage

e Persist throughout life and occupy median plane of the body

Exp.-Pubic symphysis, Intervertebral disc, Sterno-manubrial

joint
Gelatinous :
core Spinous
\_ process
Band of 3

fibrocartilage —-ﬁfﬂ =

Sternum
(manubrium)

Pubic bone
Joint betwesn first

flb and sernum |ntervertebral¢ "o

[~ (immovable) & - (_l # disks
b - : “‘! i J.

F _—
Seun o) Fibrocartilaginous disk .
of symphysis pubis

Copyrighl @ Pearson Educalon, e, publishing a5 Benjami Cuings.
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Synchondroses(Primary
cartilaginous joint) Symphyses(Secondary
cartilaginous joint)

. Gelatinous

4~ Synchondroses core
Epiphyseal Band of N N .
plate flbl'ﬂcﬂrﬂlage g e
(hyaline \
rtil
cartilage) Body of
vertebra

Pubic bone

Sternum
{manubrium)

Intervertebral
disks ]

Joint between firg!
b and stemum
o (immovable)

Fibrocartilaginous disk
of symphysis pubis
Sternum (body)
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Diarthroses(Synovial Joints)

Most common joints in body
Most mobile joints
Characteristics of synovial joint:-

Articular surface of the bones are covered with
articular cartilage.

Joint present a cavity which is filled with synovial

fluid.

Joint cavity is covered by complete articular capsule
Outer- fibrous capsule

Inner- synovial membrane



4. The articular bones are connected by a number of

ligament which are additional to the fibrous
capsule.

5. The joint cavity is divided completely or
incompletely by articular disc or menisci.




__Articular cartilage

Hyaline in structure except which
ossified in membrane

avascular, non-nervous and elastic

It has no covering of perichondrium

so cartilage once damaged, can not
replaced by hyaline tissue, it’s
replaced by fibrous tissue.

It’s lubricated with synovial fluid,
the cartilage provides slippery
surfaces for free movements, like
‘Ice on ice’.

Articulating —

I S\ Articular

capsule:

Fibrous
bone /SN \ / capsule

Synovial (joint) ."H!/ ( '

membran
cavity (contains ||
synovial fluid)

Articular
cartilage 4
x\- . :'".' i ALy

b \ TV -'.-"rr':'
Articulating 1'.._ i, g‘f s
bone ; N

| ) (e
Frontal section

09.03



Outer -Fibrous capsule is sensitive to
stretches imposed by movements.

Pierced by blood vessel and nerves.

Protect the joints from any sprain,
this is called the “Watch —dog” action
of capsule.

Binds the articulating bones together.

Supports the synovial membrane on
the inner surface.

Articular
capsule:

Articulating L e Fibrous
bone f,f AR AN AN capsule
i LA 0\ Synovial
membran

I'. ", - i

i ..I Uy, I A
kool 1 e
o {3

Synovial (joint) |
cavity (contains |/ @I
synovial fluid)

Articular
cartilage

Articulating
bone

Frontal section
09.03



_Articular capsule

Inner — synovial membrane lines
whole of the interior the joint
except the articular surfaces
covered by hyaline cartilage.

Highly vascular and cellular

The membrane secretes a
synovial fluid.

The viscosity of fluid is due to
hyaluronic acid secreted by cells
of the synovial membrane.

I Articular

| s R\ capsule:

Articulating WA N Fibrous
bone A RS 0o, \ capsule
A SRt N Syrovi
membran

Synovial (joint) |
cavity (contains | '@
synovial fluid) —-

Articular
cartilage

'\\.\-‘

- AW N
Articulating T AT
bone ; ki

Frontal section

09.03



Synovial fluid

It is a viscous fluid, which fills up
the joint cavity.

The synovial fluid is secreted by
the synovial cells & by the mast
cells of synovial membrane.

Maintains nutrition of the articular
cartilage

Provides lubrication of the joint
cavity to prevent wear and tear.

Articular
capsule:

Articulating — '-'.I:' W A Fibrous
bone ) SR, \ capsule
e ! T Synovial
membran

Synovial (joint) |
cavity (contains (/@
synovial fluid) —-

Articular "
cartilage |
x\- -.:\ : 3 ’ 4 /
\\: E%ﬂ ..\';n A
Articulating 33 ol
bone } Al
||': [ ; \ 5 ¥

Frontal section
09.03



_Ligament

Ligaments are fibrous band made
up of collagen fibers which
connect the adjacent bones

Capsular or true ligaments
representing thickening of the
fibrous capsule

Accessory ligaments which may be
Intra or extracapsular.

Maintain the stability of the joint

Articular
capsule:

Articulating IO Fibrous
bone 7 SR\ w05\ capsule
A b laanny e R, Synovial

N WA /' membran
Synovial (joint) | / ( ditidy o '
|

cavity (contains | /@
synovial fluid) —-

Articular
cartilage

Articulating LT A
bone AL

Frontal section
09.03



Into two compartments, Is
attached at the periphery to the
fibrous capsule

» Made up of fibro-cartilage

e Provides different movement into
upper and lower compartments.

* Prevents wear & tear of the
articular cartilage.

» Joint cavity is divided completely :

aaaaaaa
condyle
of femur

Lateral

{(semilunar
cartilage)

Patellar
ligament

Fibula Patella

Quadriceps
tendon
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sification©

Accordoing to the number of bones

Simple joint- when only two bones enter in the
articulation. Exp.- inter-phalangeal joint of the
fingers and toes.

Compound joint- more than two bones are
iInvolved In the joint. Exp.- ankle and radiocarpal
joint.

Complex joint- joint is divided into two
comparment by a articular disc or menisci. Exp.-
knee joint, sterno-clavicular joint.
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* According to the axis of movement and the shape
of articular surface:

1. Uniaxial jOiIlt—has one degree freedom of
movement

a) Hinge or ginglymus joint-
® it moves around a transverse axis
®  One articular surface is convex and other is curved

Exp.- interphalangeal joint of finger & toes, ankle joint,
elbow joint




gure 09,

U o-k,mw

13 Torora

(a) Medial aspect

(b) Lateral aspect

' / —‘— Humerus

ANNULAR LIGAMENT
OF THE RADIUS

Tendon of biceps brachii musclg

Medial epicondyle

ARTICULAR CAPSULE
ULNAR COLLATERAL
LIGAMENT

Olecranon
Olecranon bursa

Tendon of
biceps brachii
muscle
Radius

Interosseus
membrane

fibula ——

anterior tibiofibula
ligament

talus

anterior talofibular
ligament

calcaneous bone

cuboid bone

metatarsal —
bones

phalanges —

proximal phalanx

yii
" /J deltoid lig

ankle joint

-

cuneiform
intermedia

lateral
medial

tarsometatars

interphg




b) Pivot or trochoid joint- movement takes place on a
vertical axis.

Exp.- atlanto- axial joint, radio-ulnar joint



http://chiropractic-help.com/neck-pain.html

the transverse axis and partly on a
vertical axis.

e [tisamodified hinge joint.
e Each bone consist of two distinct

Fibular
: wament \ /A
articular surfaces known as condyles )

Exp.- knee joint,temporo-madibula
joint

r Lateral
condyle
of femur

Lateral
meniscus l

Tibia

Fibula

(b)

Copyright @ 2004 Pearson Education, Inc., publishing as Benjamin Cummings

Posteriar
cruciate
ligament

Medial
condyle

Tibial
collateral
ligament

Anterior
cruciate
ligament

Medial
meniscus
(semilunar
cartilage)

Patellar
ligament

Patella

Quadriceps
tendon



Mandibular fossa
Articular tubercle
Zygomatic process

— Articular disc

— Articular
tubercle

Infratemporal fossa

ey E 'CL N .
| Mandibular
0= - fossa

Superior
joint cavity

Synovial
mambranes

Heaad of
mandible

Mack of
mandible

Infarior
joint cawvity

(a) (b)

Copyrighl © Paarson Education, Inc_, publishing as Benjamin Cummings.




2. Biaxial jOint-have two degree freedom of

movement and present two varieties.
a) Ellipsiod joint

movement takes place around Radius
transverse & antero-posterior
axis. —

one articular surface i1s convex
and elliptical ( oval ) in outline.
The other articular surface 1s
concave and reciprocally

curved.

Exp.- radio-carpal, metacarpo- Soeniontetieet e s capr
phalangeal, atlanto-occipital

joint

hts reserved.



b) Saddle joint-movement takes
place around transverse &
antero-posterior axis.
Movement same as ellispsoid
joint.

» Articular surfaces are saddle
shaped and the other bone has
the reciprocally concavo-
convex surface.
EXp.-carpo-metacarpal joint of
thumb, sterno-clavicular joint.




yaxial Joi

of movement

a) Ball & socket joint or
spheroidal joint- movement
take place around transverse,
antero-posterior, vertical axis.

* Articular surfaces include a
globular head fitting into
cup shaped socket

EXp.- shoulder & hip
joint,talo-calcaneo-navicular
joint.

E

re

edom



Head of
huumerus

Muscle of
rotator
cuff (eut)

el

epyrioht 2004 Pearson Eduation, Ine, publisirs as Banjamin Cemings

Acromion
(cu)

Glenoid
cavity of
scapula

Capsule of
shoulder
joint
(opened)

Normal hip joint

— Femur

#ADAM



PP Ptane joint-

Articular surface are flat &
produce gliding movement in
various direction Is possible.

EXp.- intercarpal, intermetatarsal
Intercarpometacarpal
Chondrosrernal except 1%t
Interchondral

Costoverterbral,
costotransverse

acromioclavicular

Pubic
symphysis

fibula S —— tibia
ankle joint

anterior tibiofibula ._______________
ligament
talns
deltoid lig
\\x.

anterior talofibular m_:"* N |
ligament nawcu ar

calcaneous bone ’//’f:'. : _' - . (_“Uf‘lF'IfOII’T_‘l

cuboid bone

metatarsal —
bones

phalanges —

interph3d
joint

distal phalanx

proximal phalanx




Uniaxial joint
a.hinge variety

COMNDYLOID

Polyaxial joint

Biaxial joint
a.Ellipsoid variety

Ball & socket variety




eculiarities of synovial joint:-

Radiological joint space is larger than the actual one,
because articular cartilage are not opaque to x-ray.

The pad of fat are intracapsular but extra-synovial
and are known as harversian gland which is act as a

vaccum filter.




ctors limitin

1. shape of articulating bones:

disproportionate shape of glenoid cavity and head of humerus
provides wider range of moment.

2. Tension of ligament:

e.g. over-extension of hip joint is prevented by tension of iliofemoral
ligament

3. Tension of antagonist muscle

4. The approximation of soft part:

flexion at elbow joint



1. Muscles:

tone of different muscle groups maintain the joint stability, important
factor e.g. shoulder joint

2. Shape of articulating surfaces of bones:

e.g. hip joint, head of femur is completely received by acetabular socket

3. Ligaments:

permits desirable movements and prevents undesirable movements.



Blood supply

e Arterial branches from several different arteries merge around a
joint, & form a rich plexus before penetrating the articular capsule

e Articular cartilage is avascular & gets nutrition by diffusion.
] A




Nerve supply

Capsule and ligaments possess a rich nerve supply.

3 different types-

1. SeNsOry nerves- convey pain sensation

2. Sensory nerve conveying proprioceptive sensations.
3. autonomic nerves- vasomotor, vasosensory

* therefore, the joint pain is associated with, nausea, vomiting, slowing of
pulse and blood pressure



ilton’s law

The law states that the nerves supplying a joint, also suppy muscles
regulating the movements of the joint & the skin over the joint

This mechanism of innervation helps to protect the joint.

The irritation of the nerves in joint disease causes reflex spasm of the muscles,
the pain may be referred to the overlying skin.

Lymphatic drainage:

Form a plexus in the synovial membrane



Factors preventing friction during movement

* 1. synovial fluid

e 2. articular cartilage
* 3. bursae

* 4.sesamoid bone



e Sprains occur when ligaments are torn.

Type Il Sprain | e g

« ligaments
torn slightly




¢ This is a condition in which
the articular surfaces of the
joint are abnormally
displaced, so one surface
loses its contact completely
from the other.

e If partial contact is still
retained, it is better called
subluxation.




Osteoarthritis

Degenerative joint disease
- aging, wear & tear

- Affects large weight bearing joints

- Patient feels lots of pain due to rubbing of bones during

movements.

visual. merriam-

webster.com/human.../types-synovial-

L] L]
123 fFC

Muscle Bursa Eroded cartilage

""" Synovial /’ __

membrane ;

1N B | R e, R
aaaaaaa

Joint capsule

Tendon Cartilage
Bone ends
rub together
Normal joint Osteoarthritis




injury

1. Tearing of — menisci

E.g. football players

2. Intraarticular fractures- can lead to collection of blood and broken
particles in the joint cavity



Stiffness of joint

Related to weather with reduction in the temperature ( cold weather),
viscosity of synovial fluid increses - leads to joint stiffness.



m])y—

examination of joint

By an instrument size of a pencil

Requires small incisions only

Diagnostic and therapeutic
purpose

remove torn knee cartilage

Anterior
Cruciate
ligament

Arthroscapic
instrument

Posterior
Cruciate
ligament

adam.com
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lacement of joi

A Hip bone

i /
- d’ Reshaped
- / acetabulum

Artificial
acetabulum
] i | —— Head of femur Artfcial
t r* ¢ & removed ficia
b I \ femoral
g ! head
'f Artficia
metal shaft
Shaft of femur
() Preparation for total hip replacement (b) Components of an artificial hip joint

Figure 09.16abc Tortora - PAP 12/e
Copyright © John Wiley and Sons, Inc. All rights reserved.
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(c) Radiograph of an artificial hip joint

Hip bone

Artificial
acetabulum
Artificial
femoral
head

Artificial
metal shaft

Shaft of
femur



Femoral surfaces removed ”’?-‘iﬁ Patellar surface removed
- u s

el
i/

Tibial surfaces removed

(d) Preparation for total knee replacement

Plastic spacer

Femoral
@ component

in place
Tibial
component
in place

Femoral component Tibial component Patellar component

(e) Components of artificial knee joint (isolated and in place)

Figure 09.16de Tortora - PAP 12/e
Copyright © John Wiley and Sons, Inc. All rights reserved.
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Questions



1. Write the type of joint:

a. Hip joint

b. Elbow joint

c. Sacroiliac joint
d. Knee joint



2. When the end of one bone gets out of its socket is
known as-

* A. arthritis

* B. joint dislocation

* C. paralysis

* D. stiffness of a joint



3. The movable joint is-

* A. serrate suture
* B. denticulate suture
* C. synovial joint

¢ D. cartilaginous joint



4 Which of the following is not a fibrous joint-
A. serrate suture
B. denticulate suture
C. plane suture

D. primary cartilaginous joint




5. Which of the following is not a characteristic of a
synovial joint-

A. immobile

B. possess a joint cavity

C. covered by an articular capsule

D. synovial fluid fills the joint cavity




”

Answers



1. Write the type of joint:

a. Hipjoint - ball and socket variety of synovial joint
b. Elbow joint - hinge variety of synovial joint
c. Sacroiliac joint- plane variety of synovial joint

d. Knee joint- condyler variety of synovial joint




2. When the end of one bone gets out of its socket is
known as-

* A. arthritis

* B. joint dislocation
* C. paralysis

* D. stiffness of a joint



3. The movable joint is-

* A. serrate suture
* B. denticulate suture
* C. synovial joint

¢ D. cartilaginous joint



4 Which of the following is not a fibrous joint-

* A. serrate suture

* B. denticulate suture

* C. plane suture

* D. primary cartilaginous joint



5. Which of the following is not a characteristic of a
synovial joint-

A. immobile

B. possess a joint cavity

C. covered by an articular capsule

D. synovial fluid fills the joint cavity




Evidence on the topic of joint

Prepared by : Dr.Hetal Vaishnani



=~ Received: 21 July 2009 / Accepted: 7 October 2009 / Published online: 29 October ,2009

*Frances
Vaughn
Wilder Lissa
Fahlman
*Robert
Donnelly

Radiographic
cervical
spine
osteoarthriti
S progression
rates:

a
longitudinal
assessment

we provide age-
speciWc
progression rates
of radiographic
cervical spine
(0).

by gender. Data
from cohort
subjects (ages
40+) from the
Clearwater
Osteoarthritis
Study were
analyzed (N =
707).

All study
subjects’
demonstrated
radiographic
cervical

spine OA at

baseline (2+).

Lateral cervical
spine

The study
outcome was
radiographic
disease
progression.
A grade
increase of 1,
or

more, by the
Lawrence
and Kellgren
ordinal scale
was
considered
progression

We show that
the
progression
rates for
cervical
spine OA
increase with
age. For all
ages
combined,
men
demonstrate
d higher
rates of
progression
compared
with women.
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	    5. Wedge and groove suture- ��The edge of one bone fits in the groove of the other bone.�Exp.-between the rostrum of sphenoid and the upper margin of vomer.
	Slide Number 16
	Slide Number 17
	a. suture
	Slide Number 19
	Cartilaginous Joints
	Slide Number 21
	Synchondroses(Primary cartilaginous joint)
	Diarthroses(Synovial Joints)
	Slide Number 24
	Articular cartilage
	Articular capsule
	Articular capsule
	Synovial fluid
	Ligament 
	Articular disc or menisci
	Slide Number 31
	Classification of synovial joint
	Slide Number 33
	Classification of synovial joint
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Temporo-mandibular joint- condylar joint
	2. Biaxial joint-have two degree freedom of movement and present two varieties.
	Slide Number 40
	3. Polyaxial joint- have three degree freedom of movement
	Slide Number 42
	4.Plane joint- 
	Uniaxial joint
	Peculiarities of synovial joint:-
	Factors limiting the range of movement
	Slide Number 47
	Blood supply 
	Nerve supply
	Hilton’s law
	Factors preventing friction during movement
	�Clinical anatomy:� 
	Dislocation of the joint�
	Slide Number 54
	 injury
	 Stiffness of joint
	Slide Number 57
	Arthroplasty- Replacement of joints�
	Slide Number 59
	Questions
	1. Write the type of joint:
	2. When the end of one bone gets out of its socket is known as-
	Slide Number 63
	4.Which of the following is not a fibrous joint-
	5. Which of the following is not a characteristic of a synovial joint-
	Answers
	1. Write the type of joint:
	2. When the end of one bone gets out of its socket is known as-
	Slide Number 69
	4.Which of the following is not a fibrous joint-
	5. Which of the following is not a characteristic of a synovial joint-
	Slide Number 72
	Frances Vaughn Wilder · Lissa Fahlman ·�Robert Donnelly�Received: 21 July 2009 / Accepted: 7 October 2009 / Published online: 29 October ,2009
	Slide Number 74
	Slide Number 75

