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Joints
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\ Introduction

The purpose of the chapter is to:
1. Introduce the various types of joints in the body
2. Discuss how those joints are classified

3. Learn the types of movements that can be
carried out at a joint

\What iIsajoint?

A joint is a point of contact between:
= Two or more bones
= Cartilage and bone
= Teeth and bone




\ Classification of Joints

Joints can be classified

= Structurally

= |s there a joint cavity?

= What type of connective tissue is involved?

= Functionally

= What degree of movement is permitted?

Copyright © 2014 John Wiley & Sons, Inc. All rights reserved.
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| Classification of Joints

Anatomy Overview:

Joints

You must be connected to the Internet and in Slideshow Mode to

run this animation.
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\ Structural Classification of Joints

Fibrous

* Sutures — dense
fibrous CT

Ex. Suture

*  Syndesmoses —
more dense
fibrous CT than a
suture

Ex. Gomphosis

¢ Interosseous
membranes — a
broad sheet of
dense fibrous CT

Ex. Between radius
and ulna

Cartilaginous

* Synchondrosis —
hyaline cartilage; no
movement

Ex. Epiphyseal plate

*  Symphysis —
fibrocartilage; some
movement

Ex. Pubic symphysis

Synovial
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e

Articular cartilage
on ends of long
bones and a
synovial cavity
between articulating
bones surrounded
by accessory
ligaments; freely
moveable

Hip, knee,

shoulder, elbow




\ Functiona Classification of Joints

Synarthroses Amphiarthroses Diarthroses
*  Allowno e Allow little * Freely moveable
movement movement
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Ex. Suture, Ex. Pubic symphysis, Ex. Hip, knee,

gomphosis intervertebral discs shoulder, elbow
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\ Fibrous Joints

Lack a synovial cavity

Articulating bones are held together with
dense fibrous connective tissue

Permit little or no movement
Types:
= Sutures

= Syndesmoses

= Interosseous membranes
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\ Examples of Fibrous Joints

CORONAL SUTURE

Outer compact
| bone
, =
5 |-

20 Spongy bone
0, 840"
o ¢

Inner compact
o

(a) Suture between skull bones

(o) Slight movement at suture
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\ Examples of Fibrous Joints

Tooth

\ 0 4

'\'+ SOCKET OF

{7 Fibula :-‘| ALVEOLAR PROCESS
| +—— Root of tooth
Ty L*— PERIODONTAL
L A Aob B LiGAMENT
| )
A ¥ \
AP Tivia e / ,’n‘,f
Satingy
e/
ANTERIOR =\
TIBIOFIBULAR -

LIGAMENT — ¢

Syndesmosis {gomphaosis) between

Syndesmosis between tibia and fibula
Tooth and socket of alveolar process

al distal tibiofibular joint
(c) Syndesmosis
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\ Cartilaginous Joints

Lack a synovial cavity

Articulating bones are held together with
cartilage connective tissue

Permit little or no movement

Types:
= Synchondroses
= Symphyses

& Sons, Inc. All rights reserved.
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Examples of Cartilaginous Joints

EPIPHYSEAL (GROWTH)
PLATES

e — Epiphysis

Epiphysis

— Femur

Diaphysis / Hp bores e

A

(a) Synchondrosis b

PUBIC ————————— =4
SYMPHYSIS

(b) Symphysis
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\ Synovial Joints

Have a synovial cavity

Articulating bones are covered with articular
cartilage, held together by ligaments,
contain synovial fluid, have a nerve and

blood supply, and are surrounded by an
articular capsule

Permit a large range of movement

Copyright © 2014 John Wiley & Sons, Inc. All rights reserved.
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\ Structure of a Synovial Joint

|+ Frontal
plane
Aticulating —— %2
bone
3
ARTICULAR
CARTILAGE

Poriosteum
ARTICULAR (JOINT)
GAPSULE:

FIBROUS
" MEMBRANE

SYNOVIAL
MEMBRANE
5

/ 3 | SYNOVIAL (JOINT) .
1SN CAVITY (CONTAINS ; o, W,
G VS SYNOVIAL FLUID) s x
> A S Astcutating
L] B o
(3) Frontal section pthorromdll —4 penosteum
FIBROUS ==L SYNOVIAL (JOINT)
MEMBRANE ~ CAVITY
SYNOWVIAL ARTICULAR
MEMBRANE CARTILAGE
Ancutating
vone
3
) Frontal secton
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Bursae and tendon sheaths can be found at
many synovial joints

= Bursae — sac-like structures filled with synovial
fluid that cushion movemnet of one body part over
another

= Tendon sheaths — tube-like bursae that wrap
around tendons subject to a great deal of friction

Copyright © 2014 John Wiley & Sons, Inc. All rights reserved.




\ Types of Movement at Synovial Joints

Mark Nielsen

Gliding between carpals (arrows)
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Types of Movement at Synovial Joints

p
A
Extsnsv:n
Flexion

=
Extensich

Hyperextension

|
Hyperextension
Extepsion

Hyperextension

(a) Atlanto-occipital and cervical (b) Shouider joint (¢) Elbow joint (d) Wrist joint
intervertebral joints.

fa— - Lateral
flexion | |
A
(e} Hip joint {f Knee joint
Mark ielsen

—

Flexion
Extension
Hyperextension Flexion

(9) Intervertebral joints
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\ Types of Movement at Synovial Joints

(a) Shoulder joint (b) Wrist joint
rom | vy
./é, i’
Andy / J JK dd
\ / \N
-~ Abduction Adduction

(c) Hip joint (d) Metacarpophalangeal joints of the
fingers (not the thumb)

Markielsen
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\ Types of Movement at Synovial Joints

\Dircumduction

Mark Nielsen

(a) Shoulder joint (b) Hip joint
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\ Types of Movement at Synovial Joints

Rotation

Lateral
rotation
Medial
rotation

p ‘ Medial
& rotation

Lateral
rotation

Markhilsen
(a) Atlanto-axial joints (b) Shoulder joint (c) Hip joint
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Types of Movement at Synovial Joints

b 1
'—> Protraction <— Retraction
L /
AN N
)

P smm

(a) Temporomandibular joints (b) () Temporomandibular ~(d)
foints
pam | Paim
‘ anterior | posterior
Inversion £ \}a

Dorsiflexion \~
)

Plantar \
flexion A

(e) Intertarsal joints () (9) Ankie joint (h) Radioulnar joints (i) Garpometacarpal joint
Mak Hiesen

Supination Pronation
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\ Types of Movement at Synovial Joints

TABLE 9.

Summary of Movements at Synovial Joints

MOVEMENT  DEscRIPTION MOVEMENT  DEscRiPTION
Giding Movementof relively o bons srces Rotation Mosrnent of bone around ongdinal i n i,
back-and-forth and side-to-side over one another; ‘may be medial (toward midline) or lateral (away from
it change i ngeberween ones i)
Angular Increase or decrease in angle between bones. Special Oceurs at specific joints.
Fsion Decrese inamle bevween ariclstinghons, Eievation Sperormovemen of body i
usually in sagittal plane. Depression Inferior movement of body part
Lateral flexion Movement of trunk in frontal plane. Protraction Atz moverment of body part i fransverse plane.
Extension Increase in angle between articulating bones, Retraction Posterior movement of body part in transverse planc,
TG T T Inversion Medial movement of sole.
yperecension Extesion eyond st posion e ST
Abductn Sovmentofbone ey o e, S| eynion Bl foondictonof dor (peior i)
A et miline usmaly Plantar flexion ‘Bending foot in direction of plantar surface (sole).
et supination Movemetof force it s acrorly
G Fl bducti : o i Pronation Movement of forearm that twens palm posteriorly.
rotaionin ccesion (orin e oppri rdr: | Oppesiion Mosrentof thursros o toueh g
distal end of body part moves in circle. on same hand.

Copyright © 2014 John
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Types of Synovia Joints

Summary of Structural and Functional Classifications of Joints

STRUCTURAL FUNCTIONAL

CLASSIFICATION DESCRIPTION CLASSIFICATION EXAMPLE

SYNOVIAL ct i ynovial Cavity, Articular Cartilage, and Arti y Contai y Ligaments, Articular Discs,
and Bursae.

Plane Aniculated surfaces fat o slightly curved.  Many drecl Interearpal ntertarsal, stemocostal
movable): back-and-forth and side-  (between sermum and second {0 seventh
10-side movemens. Some triaxial  pairs of1bs), and vertebrocostal jonts.

farthroses: back-and-forth.side-to-
side.rotation.

Hinge Convex surface fits ino concave surface.  Uniaxial diartheoss: Knee (modifed hinge). clbow,ankle, and

interphalungeal joins.

Pivot Rounded or pointed surface fis intoring Uniaxial darthross:roation Atlanto-asial and radioutnar ons

formed partly by bone and parly by
ligamen.

Condyloid Oval.shaped projection fls into oval- . Radiocarpal and

shaped depresion abuction-sdduction joints.

Saddle Aricular surface of one bone is sion, € joint betseeen trapezium

cular surface and metscarpal of thurmb,
of other bone “sits” in sadle.

Ball-and-socket Bl lke surface fl ino cuplik “Traial diarthrosis: . Shoulder and hip jints.

depression, abduction-adduction, ottion.
Copyright & John Wiley & Sons, Inc. Al rights reserved.

Types of Movement at Synovial Joints

Biaxial or triaxial

Navicular

Second
cuneiform

e~
pEaE—m
Y l (J !

(a) Plane joint between navicular and second
and third cuneiforms of tarsus in foot

Copyright © 2014 John Wiley &

Trochlea _‘Humems

Trochlear
notch

Uniaxial
Ulna

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

Head of
=) )

Radial
notch
Anular —— < =
ligament /
o
Radius ——Uina
E / Uniaxial

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

Sons, Inc. All rights reserved




\ Types of Movement at Synovial Joints

Radius

——Ulna

= Lunate 3

203
S\ N
/ | ‘ ) J

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

Scaphoid
2

Biaxial
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\ Factors Affecting Contact and Range
of Motion at Synovial Joints

Structure and shape of the articulating
bones

Strength and tautness of the joint ligaments
Arrangement and tension of the muscles
Contact of soft parts

Hormones

Disuse

Selected Joints of the Body




\ Temporomandibular Joint

Zygomatic process
of temporal bone

ARTICULAR

CSUE T
LATERAL W
LIGAMENT

Styloid process
of temporal bone

STYLOMANDIBULAR \
LIGAMENT \

(a) Right lateral view

Copyright © 2014 John Wiley & Sons, Inc. Al rights reserved.
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\ Temporomandibular Joint

Sphenoidal
sinus

ARTICULAR
CAPSULE

. { ‘
Styloid process /9‘ \ \ -
of temporal bone ‘i\\ 9 - .
SPHENOMANDIBULAR 'Y s 0
LIGAMENT / \ Y &4 09

STYLOMANDIBULAR A .
LIGAMENT gl

Vomer

Maxilla

(b) Left medial view
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\ Temporomandibular Joint

SYNOVIAL CAVITY

] Superior compartment
Inferior compartment

Mandibular
fossa of

External
auditory

jof temf)%r@l
meatus

bone n

Condylar
process of
mandible

Styloid process —— Mandible

of temporal
bone

(c) Sagittal section viewed from right
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| Shoulder Joint

Clavicle

Coracoclavicular
ligament;

Acromion of scapula Conoid
\ y ligament
Asromiocivicular igament —— S
ligament

M. superior transverse
7 scapular igament
Coracoid
‘GLENOHUMERAL LIGAMENT )% 3 process of
/ scapula
TRANSVERSE — SUBSCAPULAR
BURSA

HUMERAL LIGAMENT

SUBACROMIAL BURSA
CORACOHUMERAL LIGAMENT — £

ARTICULAR

CAPSULE
Tendon of
subscapularis
muscle

—  Scapuia

Humerus

Tendon of
biceps brachii
scle

(long head)

(a) Anterior view
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SUPERIOR
z C jal ligament
Acromion of scapula
Tendon of
SUBACROMIAL BURSA > muscle

N> CORACOHUMERAL LIGAMENT
\ CORACOID PROCESS

Tendon of biceps \;r\
brachii muscle (long head)
\ OF SCAPULA
Tendon of subscapularis

infraspinatus muscle =

GLENOID CAVITY mugdle
(covered with /
anlculer eartige) ; / GLENOHUMERAL LIGAMENTS
ARTICULAR
CAPSULE GLENOID LABRUM
Tendon of
teres minor muscle
POSTERIOR \ ANTERIOR

(b) Lateral view (opened)

Copyright © 2014 John Wiley & Sons, Inc. All rights 2d

Shoulder Joint

Frontal
plane

Acromioclavicular
ligament
Clavicle

Tendon of
supraspinatus muscle

Acromion of scapula
SUBACROMIAL BURSA

ARTICULAR J
CAPSULE E
Head of humerus

Tendon sheath ~———1)

=77 GLENOID LABRUM
N\ Oy
QW Scapula

Atticular cartilage

GLENOID LABRUM

Tendon of biceps ARTICULAR
brachii muscle (long head) CAPSULE
\ Synovial membrane
Fibrous membrane
” Humerus
(c) Frontal section
Copyright © 2014 John Wiley & Sons, Inc. All rights reserved.
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| Shoulder Joint

LATERAL MEDIAL

Acromion
Acromioclavicular ligament

GLENOID LABRUM Clavicle

Supraspinatus muscle

ARTICULAR CARTILAGE

Head of humerus
Scapula

Biceps tendon Subscapularis muscle

Deltoid muscle ; ; g Glenoid labrum
5 ; ARTICULAR CAPSULE:
Synovial membrane
Fibrous membrane

Humerus

Photogaph Har lilsen

(d) Frontal section
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| Elbow Joint

Humenss

1 ANULAR LIGAMENT
/ OF THE RADIUS
. erd —— Tendonolbiceps
. > \ brachil muscie
R —— il LU Medial epicondyle
Intarossous —= T I——— /

membrane ARTICULAR CAPSULE

ULNAR COLLATERAL

U ———— et N L‘ 7
- o - LIGAMENT
M)& Olecranon
Olgcranon bursa
Humers 4L (a) Medial aspect

ANULAR LIGAMENT \
OF THE RADIUS

B ————
- biceps brachii

—— BSRC
5 I muscle
b / Radus
ARTICULAR CAPSULE = W
W —— Interossous
RADIAL COLLATERAL
IGAMENT

-~ mombrane

u .
Olecranon &, =— Uma
Olecranon bursa L

\HipJoint

Tendon of
rectus femoris
muscle

PUBOFEMORAL
LIGAMENT

Greater trochanter —= "/
of femur |
Obturator
canal
ILIOFEMORAL

turat
LIGAMENT e

membrane

Hip bone
Lesser trochanter
of femur

Femur

(a) Anterior view
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\HipJoint

of rectus femoris

ILIOFEMORAL ’ B\
LIGAMENT =™ Reflected tendon

muscle
Hip bone Greater trochanter
of femur
ISCHIOFEMORAL
LIGAMENT

Zona orbicularis

Lesser trochanter /

of femur
Femur

(b) Posterior view
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\HipJoint

Frontal
plane

Aticular cartilage

ACETABULAR
LABRUM

>
74

Zona orbicularis 4L\ J
FZE A

Greater trochanter —*

| TiEs ————— LIGAMENTOF
/ HEAD OF FEMUR

of femur

ARTICULAR TRANSVERSE

CAPSULE LIGAMENT OF
ACETABULUM

Lesser trochanter Zona orbicularis

of femur

Hip bone
Femur

(c) Frontal section

& Sons. Inc. Al right rved.

Patellar

surface
Lateral condyle of femur
of fem:

"~ POSTERIOR
ANTERIOR / CRUCIATE

CRUCIATE | LIGAMENT
LIGAMENT

/N, Medial
condyle
: i 3 of femur
LATERAL ~ <8

| - MEDIAL

—

ueniscus i B N MENISCUS
FIBULAR — | &7 P TRANSVERSE
coLLaTeRAL | /7 - LIGAMENT OF
LIGAMENT v THE KNEE

¥ , AL ANTERIOR
Anterior ligament { \ TUBEROSITY, e ikl
of head of fiouia ( TBIAL CIGAMENT (e —

! COLLATERAL
| LIGAMENT = Tt

Fibula ————— weoiL 4
e e

ToansvERsE
-, e o
\ { A \ THE KNEE
i | \ ) LA
~ WENSCUS

TBIAL ——
COLLATERAL

LIGAMENT -
fout)

POSTERIOR CRUCIATE >é'

LIGAMENT (cut)
POSTERIOR

(a) Anterior deep view BULAR
COLLATERAL
LIGAMENT (cut)
Fouia

) Superior view of merisel

c. All rights res
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\ Knee Joint

Tendon of
quadriceps.
fomoris musche

W pane SUPRAPATELLAR
BURSA

Patella.

- Articular cantiaga
PREPATELLAR
BURSA
Intrapatoliar
fat pad

- INFRAPATELLAR

2 BURSA

B~ PATELLAR

LIGAMENT

(€) Sagitl section
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(d) Sagital sacton
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\ Knee Joint

ATICH
CAPSULE
f—-
BURSA Plansaris muscie
Tengon of soouctor Lateral head of
Vet medats ISR
muscle muscle
ponietond gmoue
weom - PoRUTEA

PATELLAR
RETINACULUM

PATELLAR Infrapaielar
RETINAGULUM tatpag
TIBAL
FIBULAR b ————— COLLATERAL
LATERAL — ] LIGAMENT
LIGAMENT

ARTICULAR
CAPSULE

PATELLAR

LIGAMENT

T

(o) Anterior suporicial view

opyrig ights reserved,

COLLATERAL SRcunTe

X POPUITEAL
daent — POPLITEAL

FIBULAR
miscio (cut) 1] COLLATERAL
o e UGAMENT

Postarior
pnent ot
hoad ol Routa

| SR

i1 Posterior doop view

Patella \‘\ 5
FIBULAR COLLATERAL

LIGAMENT

LATERAL MENISCUS E~. -
PATELLAR LIGAMENT —&—

ARTICULAR
CAPSULE

TIBIAL
COLLATERAL
. LIGAMENT
[ pE— - Tibia
LATERAL L 7 MEDIAL

() Anterior view
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ANTERIOR
CRUCIATE
LIGAMENT (ACL)

Articular
cartiage

POSTERIOR
CRUCIATE

LIGAMENT (PCL) FIBULAR
COLLATERAL
TIBIAL LIGAMENT
COLLATERAL
LIGAMENT

MEDIAL
MENISCUS

LATERAL
MENISCUS

Posterior ligament
OBLIQUE of head of fibula
POPLITEAL
LIGAMENT (cut)
~+——— Fibula
Tibia ]

MEDIAL | LATERAL

(h) Posterior view
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\ Aging and Joints

As we age, our joints experience:
= Decreased production of synovial fluid
= Thinning of articular cartilage
= Loss of ligament length and flexibility
Arthroplasty

= Joint replacement surgery can be performed to
counter some of the effects of aging

Copyright © 2014 John Wiley & Sons, Inc. Al rights reserved.
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acetabulum

Arthroplasty

Artificial
femoral
head

Artificial
metal shaft

A

>

Hip bone

i Reshaped
/ acetabulum
5]
Head ofd femur (b) Components of an artificial hip joint
remover prior to implantation

S st M ot .

sWPsake
\ Hip bone

Shaft of femur
Artificial
‘acetabulum
Artificial
femoral
head

(a) Preparation for total hip replacement

Artificial

metal shaft

(c) Radiograph of an artifcial hip joint
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Arthroplasty -

Femoral
component
\ Tibial
Femoral surfaces component
removed Patglar
removed
Tibial surfaces L % Tibia
removed E
i
/ (f) Radiograph of total knee
replacement

i Femur

' —'LFaleHar
Plastic spacer } i component
(M S — i Femoral
i Q i component ]
i Tibial ———&
= B

Femoral component  Tibial component  Patellar component | . /
{ Tibia —————

(&) Components of artificial knee joint prior to implantation (left) and implanted (right)
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\ End of Chapter 9
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