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Objectives
• Classify	  joints	   structurally	   and	  functionally.
• Recognize	   the	  examples	  given	  of	  fibrous	   and	  
cartilaginous	   joints.

• Describe	   the	   structural	   characteristics	   of	  all	  synovial	  
joints.

• Name	  and	  provide	   examples	  of	  all	  6	  movement	  
based	  types	  of	  synovial	  joint.

• Name	  and	  demonstrate	   with	   your	  body	  common	  
body	  movements.

• Name	  and	  describe	   common	   injuries	   that	  occur	   at	  
joints.

Joints
• Also	  known	  as	  “Articulations”	   of	  bones

• Sites	  where	   two	  or	  more	  bones	  meet
• Functions	   of	  joints

• Hold	  bones	  together
• Allow	  for	  mobility
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Fibrous  joints

Fibrous  
connective  
tissue

(a)   Suture

Cartilaginous   joints

Vertebrae

Fibrocartilage

(d)   Symphysis

Synovial   joints

Figure   5.30dFigure   5.30a

3	  different	  types	  of	  Joints

How it’s built

STRUCTURE FUNCTION 
(MOVEMENT) JOINT CAVITY EXAMPLES 

Fibrous	   Mostly	  
immovable	   None

Skull:	  Sutures	  

Ligament	  only	  
connections	  
•tibia-‐fibula	  
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Commonly	   in	  axial	  
skeleton
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Figure   5.30b

Fibrous   joints

Tibia

Fibula
Fibrous
connective  
tissue

(b)   Syndesmosis

STRUCTURE FUNCTION 
(MOVEMENT) 

JOINT 
CAVITY EXAMPLES 

Cartilaginous 

Both 
immovable 
and slightly 
movable 

None 

•temp. 
epiphyseal 
plates 
•intervertebral 
discs 
•pubic 
symphysis 
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Common	   in	  
thoracic	   area	  

Bones connected by cartilage 

Figure   5.3a

Distal
epiphysis

Diaphysis

Proximal
epiphysis

Articular
cartilage

Spongy  bone
Epiphyseal
line
Periosteum
Compact  bone
Medullary
cavity  (lined
by  endosteum)

(a)
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Figure   5.30d

Cartilaginous   joints

Vertebrae

Fibrocartilage

(d)   Symphysis

Figure   5.30d

Cartilaginous   joints

Vertebrae

Fibrocartilage

(d)   Symphysis

Figure   5.30e

Cartilaginous   joints

Pubis

Fibro-
cartilage

(e)   Symphysis
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STRUCTURE FUNCTION (MOVEMENT) JOINT 
CAVITY EXAMPLES 

Synovial
Composed	  of:	  
•articular	  
cartilage	  
•joint	  cavity	  
•articular	  
capsule	  -‐fibrous	  
layer	  -‐synovial	  
membrane	  
•synovial	  fluid	  
•reinforcing	  
ligaments	  
•nerves	  &	  
vessels	  

Freely	  movable	  
6	  types:	  
1.	  Plane
movt.:	  glide	  
2.	  Hinge
movt.:	  one	  axis	  
3.	  Pivot
movt.:	  one	  axis	  
Condylar	  movt.:	  biaxial	  
Saddle
movt.:	  biaxial	  
Ball-‐and-‐socket	  movt.:	  
multiaxial	  

Yes!

•intertarsal
•intercarpal
•elbow,	  ankle	  
•between	  
phalanges	  
•radius	  •atlas	  at	  
dens	  
•metacarpophal
angeal	  •wrist	  
•1st	  
carpometacarpal	  
joint	  •hip,	  
shoulder	  
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Only	  
one	  

with	   a	  
Cavity	  

Features	  of	  Synovial	  Joints
• Articular	  cartilage	   (hyaline	  
cartilage)	  covers	  the	  ends	  
of	  bones

• Articular	  capsule	  encloses	  
joint	  surfaces	  and	  lined	  
with	  synovial	  membrane

• Reinforcing	  ligaments	  
• Articulating	  bones	  are	  
separated	  by	  a	  joint	  cavity

• Synovial	  fluid	  is	  found	  in	  
the	  joint	  cavity

• Nerves	  and	  vessels	  

© 	  2 0 1 4 	  P earson 	  Edu cation,	   In c.

Figure   8.3    General   structure  of   a  synovial   joint.

Joint cavity
(contains
synovial f luid)

Articular (hyaline)
cartilage

Fibrous
layer

Synovial
membrane
(secretes  
synovial  
fluid)  

Articular
capsule

Periosteum

Articular	  cartilage like	  a	  sponge

Joint	  not	  in	  use:

Joint	  in	  use:

Lubrication,	  comes	  from	  blood	  so	  it	  carries	  O2

and	  nutrients.	  	  

Serous	  fluid.	   	  
What	  is	  its	  job?	  
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Figure   5.31

A

F

D  
Made  of  E

B
Containing C

PRACTICE:	   Synovial	   Joint	  Parts

Figure   5.31

Ligament

Synovial  membrane

Articular  
(hyaline)  
cartilage

Joint  cavity  
containing  
synovial  fluid

KEY	  
PRACTICE:	   Synovial	   Joint	  Parts

Receptors	  in	  articular	  capsule	  
(associated	  w/	  nervous	  tissue)	  
tell	  brain	  where	  joint	  is	  in	  space
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How it’s built

Bones connected by cartilage 

© 	  2 0 1 4 	  P earson 	  Edu cation,	   In c.

Figure   8.7a    The   shapes   of  the   joint   surfaces   define   the   types   of   movements  that   can  occur   at  a  synovial   joint;;   they   also  
determine  the   classification   of  synovial   joints   into   six   structural  types.

Flat
articular
surfaces

Gliding

Nonaxial (slipping) movement

Examples: Intercarpal   joints,   intertarsal   joints,
joints   between   vertebral   articular    surfaces

Carpals

Metacarpals

Synovial	   Joint	  TypeA) Plane joint

Figure   8.7b     The   shapes   of   the  joint   surfaces  define   the   types   of  movements   that   can  occur   at  a   synovial   joint;;   they  also  
determine  the   classification   of  synovial   joints   into   six   structural  types.

B) Hinge joint

Uniaxial movement

Examples: Elbow   joints,   interphalangeal   joints

Flexion and extension

Cylinder
Trough

Medial/lateral
axis

Humerus

Ulna

Trochlea	   to	  Trochlear	  
notch	  

Elbow

Synovial	   Joint	  Type
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©	  201 4 	  P earson 	  Edu cation,	   In c.

Figure   8.7c    The   shapes   of  the   joint   surfaces   define   the   types   of   movements  that   can  occur   at  a  synovial   joint;;   they   also  
determine  the   classification   of  synovial   joints   into   six   structural  types.

Uniaxial movement

Rotation

Sleeve
(bone   and
ligament)

Radius

Examples: Proximal   radioulnar   joints,   atlantoaxi al   joint

Axle   (rounded
bone)

Vertical   axis

Ulna

Rotates	   at	  the	  capitulum

Synovial	   Joint	  Type C) Pivot joint

© 	  2 0 1 4 	  P earson 	  Edu cation,	   In c.

Figure   8.7d     The   shapes   of   the  joint   surfaces  define   the   types   of  movements   that   can  occur   at  a   synovial   joint;;   they  also  
determine  the   classification   of  synovial   joints   into   six   structural  types.

Phalanges

Metacarpals

D) Condylar joint

Biaxial movement

Oval
articular
surfaces

Examples: Metacarpophal angeal   (knuckle)   joints,   wrist   joints

Medial/
lateral
axis

Flexion and
extension

Adduction and
abduction

Anterior/
posterior
axis

Back	  and	  forth	   and	  side	  
to	  side	  

Wrist

Synovial	   Joint	  Type

©	  2014 	  P earson 	  Edu cation,	   In c.

Figure   8.7e    The   shapes   of  the   joint   surfaces   define   the   types   of   movements  that   can  occur   at  a  synovial   joint;;   they   also  
determine  the   classification   of  synovial   joints   into   six   structural  types.

Flexion and
extension

Adduction and
abduction

Articular
surfaces
are   both
concave
and   convex

Medial/
lateral
axis

Anter ior /
poster ior
axis

Trapezium

Metacarpal   Ι

Example: Carpometacarpa l   joints   of   the   thumbs

E) Saddle joint

Biaxial movement
Base	   of	  thumb	   and	  base	  

of	   toe	  

Synovial	   Joint	  Type
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©	  201 4 	  P earson 	  Edu cation,	   In c.

Figure   8.7f     The  shapes   of  the   joint   surfaces   define   the  types   of  movements   that   can  occur   at  a   synovial   joint;;   they   also  
determine  the   classification   of  synovial   joints   into   six   structural  types.

Spherical
head
(ball)

Examples: Shoulder   joints   and   hip   joints

Flexion and extension Adduction and
abduction Rotation

Humerus

Scapula

Cup
(socket)

Medial/lateral
axis

Anterior/posterior
axis

Vertical  axis

F) Ball_&-socket joint

Multiaxial movement

Look	  for	  a	  round	   HEAD	  
on	  a	  bone	  

Shoulder	   &	  hip

Synovial	   Joint	  Type

Figure   5.32a

Nonaxial
Uniaxial
Biaxial
Multiaxial

(a)   Plane  joint

(a)

• Non-‐axial:	  no	  rotation
• Short	  gliding	  
movements

• Intercarpal joints	  of	  the	  
wrist

Figure   5.32b

Nonaxial
Uniaxial
Biaxial
Multiaxial

(b)

Humerus
Ulna

(b)  Hinge  joint

• Uniaxial:	  rotation	  
around	  one	  axis

• Moves	  like	  a	  hinge
• Elbow	  joint
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Figure   5.32c

Nonaxial
Uniaxial
Biaxial
Multiaxial

(c)

(c)   Pivot  joint

Ulna
Radius

• Uniaxial:	  rotation	  
around	  one	  axis	  

• Side	  to	  side
• Radioulnar	  joint

Figure   5.32d

Nonaxial
Uniaxial
Biaxial
Multiaxial

(d)

Metacarpal
Phalanx

(d)   Condylar    joint

• Biaxial:	  rotation	  
around	  two	  axes

• Side	  to	  side	  
• Back	  and	  forth
• Metacarpophalangeal	  

joint

Figure   5.32e

Nonaxial
Uniaxial
Biaxial
Multiaxial

(e)

Carpal

(e)  Saddle  joint

Metacarpal  #1

• Biaxial:	   rotation	  around	  
two	  axes

• Resembles	  saddle
• Side	  to	  side
• Back	  and	  forth
• Carpometacarpal	  joint:	  
twiddling	  your	  thumbs
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Figure   5.32f

Nonaxial
Uniaxial
Biaxial
Multiaxial

(f)

Head   of  
humerus

Scapula

(f)  Ball-and-socket   joint

• Multiaxial:	  rotation	  
around	  multiple	  axes

• Head	  (ball)	  of	  bone	  fits	  
in	  socket	  of	  another	  
bone

• Most	  freely	  moving
• Shoulder	  and	  hip	  

joints

©	  2 0 1 4 	  P earson 	  Edu cation,	   In c.

Figure   8.5c    Movements   allowed   by  synovial   joints.

Hyperextension

Extension

Flexion

Angular movements: flexion, extension, and
hyperextension of the vertebral column

© 	  2 0 1 4 	  P earson 	  Edu cation,	   In c.

Figure   8.5d     Movements   allowed   by  synovial   joints.

Extension

Flexion

Flexion Hyper-
extension

Extension

Angular movements: flexion, extension, and hyperextension at the shoulder and knee
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©	  201 4 	  P earson 	  Edu cation,	   In c.

Figure   8.5e    Movements   allowed   by  synovial   joints.

Adduction

Abduction

Angular movements: abduction, adduction, and
circumduction of the upper limb at the shoulder

© 	  2 0 1 4 	  P earson 	  Edu cation,	   In c.

Figure   8.5f     Movements   allowed   by  synovial   joints.

Rotation

Lateral
rotation

Medial
rotation

Rotation of the head, neck, and lower limb

© 	  2 0 1 4 	  P earson 	  Edu cation,	   In c.

Figure   8.5e    Movements   allowed   by  synovial   joints.

Circumduction of the upper limb at the shoulder

Circumduction
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©	  201 4 	  P earson 	  Edu cation,	   In c.

Figure   8.6a    Special   body   movements.  

Pronation
(radius   rotates
over   ulna)

Supination
(radius   and  ulna
are   parallel)

Pronation (P) and supination (S)

P
S

In	  proper	  
anatomical	  

position	   is	  our	  
palm	  anterior	   or	  

posterior?	  

©	  2 0 1 4 	  P earson 	  Edu cation,	   In c.

Figure   8.6b     Special  body   movements.  

Dorsiflexion and plantar flexion

Plantar  flexion

Dorsiflexion

© 	  2 0 1 4 	  P earson 	  Edu cation,	   In c.

Figure   8.6c    Special   body   movements.  

Inversion and eversion

Inversion Eversion

Long	  distance	  
runners	   use	  

shoes	  to	  correct	  
this.	  
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©	  201 4 	  P earson 	  Edu cation,	   In c.

Figure   8.6e    Special   body   movements.  

Elevation
of  mandible

Depression
of  mandible

Elevation and depression

© 	  2 0 1 4 	  P earson 	  Edu cation,	   In c.

Figure   8.6f     Special  body   movements.  

Opposition

Opposition

Important	   for	  
grasping	  

Specialized	  Structures
• Meniscus:	  fibrocartilage	   dividing	   joint	   space
– Functions:	  
• Prevents	  side-‐to-‐side	  rocking	  of	  femur	  on	  tibia
• Absorbs	  shock	  transmitted	  to	  knee	  joint

Page	  13
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Specialized	  Structures
• Bursa:	  bag	  of	  synovial	  fluid	   outside	   of	  joint	  
cavity
– Function:	  decreases	  friction	  between	  adjacent	  
structures	  joint	  cavity

– Condition:	  bursitis	  
• inflammation	  of	  a	  bursa	  usually	  caused	  by	  a	  blow	  or	  
friction

Page	  13

Figure   5.31

Acromion  of  
scapula

Ligament
Bursa
Ligament

Tendon  
sheath

Tendon  of  
biceps  muscle

Humerus

Fibrous  layer  of  the  
articular  capsule

Synovial  membrane

Articular  
(hyaline)  
cartilage

Joint  cavity  
containing  
synovial  fluid

Specialized	  Structures
• Tendon	   sheath:	  elongated	   bursa	  around	   a	  
tendon
– Function:	  decreases	  friction	  around	  a	  tendon
– Condition:	  tendonitis	  
• inflammation	  of	  tendon	  sheaths
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Figure   5.31

Acromion  of  
scapula

Ligament
Bursa
Ligament

Tendon  
sheath

Tendon  of  
biceps  muscle

Humerus

Fibrous  layer  of  the  
articular  capsule

Synovial  membrane

Articular  
(hyaline)  
cartilage

Joint  cavity  
containing  
synovial  fluid

Joint	  Injuries

• Sprains:	  ligaments	   and	  tendons	   of	  joint	   are	  
damaged	  by	  excessive	  stretching

• Dislocations:	   bones	   of	  a	  joint	   are	  forced	  out	   of	  
their	   normal	   positions

• Cartilage	   Injuries
– Torn	  meniscus
– Arthroscopy
– “arthro”:	  relating	  joints
– “scopy”:	  viewing	  

Popping	  
noise	  

©	  2 0 1 4 	  P earson 	  Edu cation,	   In c.

Figure   8.9

Dislocation:

bone	  forced	  out	  of	  alignment

tendon/ligament	  stretched

joint	  not	  as	  stable

higher	  risk	  of	  another
dislocation
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Other	  Medical	  Conditions	  (homeostatic	  
imbalances)

• Arthritis—inflammatory	   or	  degenerative	  
diseases	  of	  joints
• Over	  100	  different	  types
• The	  most	  widespread	  crippling	  disease	  in	  the	  
United	  States

• Initial	  symptoms:	  	  pain,	  stiffness,	  swelling	  of	  the	  
joint

Osteoarthritis
• “Wear-‐and-‐tear	   arthritis”
• articular	   cartilage	   breaks	  down	  as	  we	  age	  
and	  ossifies

• “bone	   spurs”	   in	  joint

Treatment:

Pain	  meds

Old
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Rheumatoid	  arthritis	  (RA)
• Autoimmune
• synovial	  joint	  starts	  to	  produce	  

abnormal	   fluid
• triggers	   immune	  response

• WBC’s	  secrete	  abnormal	  
protein	  in	  joint

• protein	  accumulates	  and	  
causes	  ossification

Treatment:

Pain	  meds

Young/
Old	  

Figure   5.33
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Gouty	  arthritis	  (gout)
• Build-‐up	  of	  uric	  acid
• Uric	  acid	  byproduct	  from	  break-‐down	  of	  
nucleic	  acids

• cause:	   excess	   nucleic	  acid	  in	  diet	  (diets	  
high	  in	  red	  meat)

Treatment:

Alter	  diet

Pain	  meds

Foot Pain Explored

More	  in	  
males

Lyme	  disease
• Bacterial	  infection	  (often	   from	  ticks)
• Bacteria	   can	  damage	   joint

Bacterial	  

Town of Sandwich

Joint	  Replacement

https://www.youtube.com/watch?v=Tl0ZB9cVExs
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Helpful	  Review	  Tools


