
 JOINT (ARTICULATION OR ARTHROSIS): 

- is a point of contact between two or more bones, between cartilage and 

 bones, or between teeth and bones. 

 
ARTHROLOGY - The scientific study of joints  

  
JOINT CLASSIFICATION 

 
STRUCTURAL CLASSIFICATION is based on the presence or absence of: 

- a Synovial (joint) Cavity  

- and Type of Connecting Tissue. 

 

STRUCTURALLY, joints are classified as:  

- FIBROUS 

- CARTILAGINOUS 

- SYNOVIAL. 

 

FUNCTIONAL CLASSIFICATION of JOINTS is based on:  

the Degree of Movement  

- SYNARTHROSES  - Immovable 

- AMPHIARTHROSES - Partially Movable 

- DIARTHROSES - Freely Movable 

 

FIBROUS JOINTS 

- lack a synovial cavity 

- articulating bones held together by Fibrous Connective Tissue, 

-  little or no movement. 

 

TYPES OF FIBROUS JOINTS:  

- SUTURES 

- SYNDESMOSES 

-  GOMPHOSES 



SUTURE - is a fibrous joint composed of a thin layer of dense fibrous connective 

tissue that unites skull bones  

 -   Synostosis - is a suture joint that has ossified  

- An example of a synostosis is the frontal suture between the left and right 

 sides of the frontal bone. 

- A synostosis is functionally classified as a Synarthrosis. 

 

SYNDESMOSIS - is a fibrous joint in which there is more fibrous connective tissue 

than in a suture  

GOMPHOSIS (dentoalveolar) - is a fibrous joint in which a cone-shaped peg fits into 

a socket. An example is the root of a tooth in its socket  

 

CARTILAGINOUS JOINTS 

- lacks a synovial cavity 

- articulating bones connected by fibrocartilage or hyaline cartilage 

- little or no movement 

 

2 TYPES OF CARTILAGINOUS JOINTS: 

- SYNCHONDROSES  

- SYMPHYSES 

 
SYNCHRONDOSIS - is a cartilaginous joint of Hyaline Cartilage  

 
SYMPHYSIS - is a cartilaginous joint is a disc of Fibrocartilage 

- INTERVERTERBRAL DISCS  

-  PUBIC SYMPHYSIS  

 

SYNOVIAL JOINTS 

- have a Synovial (joint) cavity between the articulating bone  

- FREELY MOVABLE  - DIARTHROTIC 

 



 

 

STRUCTURE OF SYNOVIAL JOINTS: 

1) ARTICULAR CARTILAGE  

- covers the bones at synovial joints. 

- reduces friction at the joint with movement 

- helps disperse (absorb) shock 

 

TECHNIQUES FOR CARTILAGE REPLACEMENT 

In cartilage transplantation chondrocytes are removed from the patient, grown in 

culture, and then placed in the damaged joint. 

Eroded cartilage may be replaced with synthetic materials 

Researchers are also examining the use of stem cells to replace cartilage. 

 

ARTICULAR CAPSULE: 

- surrounds a DIARTHROSIS 

- Encloses the Synovial Cavity 

- Unites the articulating bones 

- COMPOSED OF 2 LAYERS: 

 - OUTER FIBROUS CAPSULE   

 - INNER SYNOVIAL MEMBRANE: secretes SYNOVIAL FLUID 

-  permits Considerable Movement at a joint 

- its great Tensile Strength helps prevent bones from dislocating 

-  ligaments 

- articular fat pads  

 

SYNOVIAL FLUID: 

- Secreted by the Synovial Membrane 

- lubricates and reduces friction in the joint  

- supplies nutrients  

- removes metabolic wastes from the joint 



 

When disease or injury leads to a buildup of synovial fluid, the fluid may be aspirated 

and medications may be injected into the cavity. 

 

ACCESSORY LIGAMENTS AND ARTICULAR DISCS: 

- Many DIARTHROSES also contain ACCESSORY LIGAMENTS and  

  ARTICULAR DISCS (MENISCI)  

- LIGAMENTS - help hold bone to bone. 

- ARTICULAR DISCS: 

- modify the shape of the joint surfaces of the articulating bones 

- help maintain the stability of the joint 

- direct the flow of synovial fluid to areas of greatest friction  

 

TORN CARTILAGE, occurring frequently in the knees of athletes, is damage to the 

articular discs that lie between the ends of some bones. Removal, to prevent erosion 

and arthritis, is usually accomplished by ARTHROSCOPY. 

 

NERVE AND BLOOD SUPPLY 

Nerves that supply a joint are the same as those that supply the skeletal muscles 

that move the joint. 

Numerous arteries and veins supply the joints and surrounding structures. 

 

SPRAIN AND STRAIN 

SPRAIN - is the forcible wrenching or twisting of a joint that Stretches or Tears its 

                   Ligaments but does not dislocate the bone. 

STRAIN - is a stretched or partially torn Muscle 

 

BURSAE AND TENDON SHEATHS 

BURSAE - are Synovial Fluid Filled Saclike Structures that Cushion the 

movement of one body part over another. 



TENDON SHEATHS - are Tubelike Bursae that Wrap Around Tendons where 

there is considerable friction. 

- tendon of the biceps brachii at the shoulder joint  

BURSITIS - is a chronic Inflammation of a Burse 

 
TYPES OF MOVEMENT AT SYNOVIAL JOINTS 

 

GLIDING movements occur when relatively flat bone surfaces move back and forth 

and from side to side with respect to one another  

GLIDING JOINTS there is no significant alteration of the angle between the bones. 

Gliding movements occur at PLANTAR JOINTS. 

 

ANGULAR MOVEMENTS: 

- there is an increase or a decrease in the angle between articulating bones. 

 

The Principal Angular Movements are: 

- FLEXION 

- EXTENSION 

- HYPEREXTENSION 

 
FLEXION - results in a decrease in the angle between articulating bones  

EXTENSION - results in an increase in the angle between articulating bones  

LATERAL FLEXION - involves the movement of the trunk sideways to the right or 

left at the waist.  

- The movement occurs in the frontal plane and involves the 

 intervertebral joints  

HYPEREXTENSION - is a continuation of extension beyond the anatomical 

position and is usually prevented by the arrangement of ligaments and the 

anatomical alignment of bones  

 

ABDUCTION, ADDUCTION, AND CIRCUMDUCTION 



 
ABDUCTION - refers to the movement of a bone away from the midline  

ADDUCTION - refers to the movement of a bone toward the midline 

CIRCUMDUCTION - refers to movement of the distal end of a part of the body in a 

Circle  

- continuous sequence of Flexion, Abduction, Extension & Adduction. 

- Condyloid, Saddle, and Ball-and-Socket joints  

 

ROTATION - a bone revolves around its own longitudinal axis  

- Pivot and Ball-and-Socket joints  

MEDIAL ROTATION - the anterior surface of a bone of the limb is turned toward 

the midline 

LATERAL ROTATION - the anterior surface of a bone of the limb is turned away 

from the midline   

 

SPECIAL MOVEMENTS 

ELEVATION - is an upward movement of a part of the body  

DEPRESSION - is a downward movement of a part of the body  

PROTRACTION - is a movement of a part of the body Anteriorly in the Transverse 

Plane  

RETRACTION - is a movement of a protracted part back to the anatomical 

position  

INVERSION - is movement of the soles medially at the intertarsal joints so that 

they face  each other  

EVERSION -  is a movement of the soles laterally at the intertarsal joints so that 

they face away from each other  

DORSIFLEXION - refers to bending of the foot at the ankle in the direction of the 

superior surface 

PLANTAR FLEXION - involves bending of the foot at the ankle joint in the direction 

of the plantar surface  



SUPINATION - is a movement of the forearm at the proximal and distal radioulnar 

joints in which the palm is turned Anteriorly or Superiorly. 

PRONATION - is a movement of the forearm at the proximal and distal radioulnar 

joints in which the distal end of the radius crosses over the distal end of the ulna 

and the palm is turned Posteriorly or Inferiorly 

OPPOSITION - is the movement of the thumb at the carpometacarpal joint in 

which the thumb moves across the palm to touch the tips of the finger on the same 

hand. 

 

DISLOCATION or LUXATION - is a displacement of a bone from a joint. 

 

TYPES OF SYNOVIAL JOINTS 

 
PLANER JOINTS - permit mainly side-to-side and back-and-forth gliding 

movements  

- These joints are NONAXIAL  

- Intercarpal, Intertarsal, Sternoclavicular, Acromioclavicular, 

 Sternocostal, and Vertebrocostal Joints. 

 

HINGE JOINT - contains the convex surface of one bone fitting into a concave 

surface of another bone  

- Movement is primarily flexion or extension in a single plane.  

- Elbow, Knee, Ankle & Interphalangeal Joints 

 

PIVOT JOINT - a round or pointed surface of one bone fits into a ring formed by 

another bone and a ligament.  

- Movement is rotational and monaxial.   

- ATLAS rotating about the axis 

- turning the palms anterior and posterior  

 



CONDYLOID JOINT - an oval-shaped condyle of one bone fits into an elliptical 

cavity of another bone.  

- Movements are Flexion-Extension, Abduction-Adduction & Circumduction -

- joint between the carpals and the radius. 

 

SADDLE JOINT - contains one bone whose articular surface is saddle-shaped and 

another bone whose articular surface is shaped like a rider sitting in the saddle. 

 - Movements are Flexion-Extension, Abduction-Adduction & Circumduction  

 

BALL-AND-SOCKET JOINT - the ball-shaped surface of one bone fits into the 

cuplike depression of another  

- Movements are Flexion-Extension, Abduction-Adduction, Rotation, And 

Circumduction 

- Shoulder joint and Hip joint. 

 

SELECTED JOINTS OF THE BODY 

 
TEMPROMANDIBULAR JOINT (TMJ): 

- is a combined hinge and planar joint  

- Formed by: 

O condylar process of the mandible 

O mandibular fossa 

O articular tubercle of the temporal bone. 

- Movements include:  

O opening and closing 

O protraction and retraction of the jaw. 

When dislocation occurs, the mouth remains open. 

 

SHOULDER JOINT: 

- a ball-and-socket joint  

- formed by: 



- head of the humerus  

- glenoid cavity of the scapula. 

- Movements at the joint include: 

- Flexion 

- Extension 

- Abduction 

- Adduction 

- Medial 

- Lateral Rotation 

- Circumduction / Arm  

This joint shows extreme freedom of movement at the expense of stability. 

Rotator cuff injury and dislocation or separated shoulder are common injuries to this 

joint. 

 

ELBOW JOINT: 

- a hinge joint  

- formed by: 

O  trochlea of the humerus 

O trochlear notch of the ulna 

O  head of the radius 

- Movements at this joint are Flexion and Extension of the Forearm. 

 

HIP JOINT:  

- ball-and-socket joint 

- formed by:  

o head of the femur 

o  acetabulum of the hipbone 

- Movements at this joint include: 

o  Flexion, Extension, Abduction, Adduction,  Circumduction, and 

Medial and Lateral Rotation of the Thigh 



This is an extremely stable joint due to the bones making up the joint and the accessory 

ligaments and muscles. 

 

KNEE JOINT: 

- largest and most complex joint of the body  

- consists of 3 joints within a Single Synovial Cavity 

- Movements at this joint include: 

o  Flexion, Extension, Slight Medial Rotation, and Lateral Rotation of 

the leg in a flexed position. 

 

FACTORS AFFECTING CONTACT AND RANGE OF MOTION AT SYNOVIAL JOINTS 

Structure and shape of the articulating bone 

Strength and tautness of the joint ligaments 

Arrangement and tension of the muscles 

Contact of soft parts 

Hormones 

Disuse 

AGING AND JOINTS 

- decreased production of synovial fluid 

- a thinning of the articular cartilage 

- loss of ligament length and flexibility 

The effects of aging on joints are due to wear and tear on joints & genetic factors   

 
Arthroplasty - is the surgical replacement of a joint with an artificial joint 

- The most commonly replaced joints are hips, knees, and shoulders. 

 
DISORDERS: HOMEOSTATIC IMBALANCES 

 
RHEUMATISM - refers to any painful state of the supporting structures of the body - 

bones, ligaments, joints, tendons, or muscles. 

 

ARTHRITIS - is a form of rheumatism in which the joints become inflamed. 



 

RHEUMATOID ARTHRITIS - is an autoimmune disease in which the body’s immune 

system attacks its own cartilage and joint linings resulting in loss of joint function  

 
OSTEOARTHRITIS - is a degenerative joint disease commonly known as “wear-and-

tear” arthritis.  

- deterioration of articular cartilage 

- bone spur formation -osteophytes 

- noninflammatory  

- primarily affects weight-bearing joints. 

 
GOUTY ARTHRITIS: is a condition in which sodium urate crystals are deposited in 

soft tissues of joints, causing inflammation, swelling, and pain.  

If not treated, bones at affected joints will eventually fuse, rendering the joints 

immobile. 

 

LYME DISEASE - is a bacterial disease which is transmitted by deer ticks. 

Symptoms include: joint stiffness, fevers, chills, headache, and stiff neck. 

 

ANKYLOSING SPONDYLITIS: affects joints between the vertebrae and between the 

sacrum and hip bone.  Its cause is unknown. 

 
Ankle Sprains and Fractures:   

The ankle is the most frequently injured major joint.   

Sprains are the most common injury to the ankle 

- they are treated with RICE.   

 

POTT’S FRACTURE - A fracture of the distal leg that involves both the medial and 

lateral malleoli    

BONE SCAN -  is a diagnostic procedure that can detect certain bone 

abnormalities or disorders. 

OSTEOPOROSIS: 



- Decreased Bone Density   

- Decrease in the Amount and Strength of Bone Tissue  

- due to Decreases in Hormone output 

- Bone Resorption (Osteoclasts) outpaces Bone Formation 

(Osteoblasts) 

 

SHIN SPLINTS: Medial Tibial Traction Periostitis 

Traction forces on the Tibia from the muscles of the lower leg cause shin pain and 

inflammation of the periostium of the tibia.  

 

• Pain over the inside lower half of the shin. 

• Pain at the start of exercise which often eases as the session continues 

• Pain often returns after activity and may be at its worse the next morning. 

• Sometimes some swelling. 

• Lumps and bumps may be felt when feeling the inside of the shin bone. 

• Pain when the toes or foot are bent downwards. 

 

OSGOOD SCHLATTERS DISEASE: 

 
- PAIN AT THE TIBIAL TUBEROSITY just below the knee 

- Tenderness and pain is worse during and after exercise. 

- Pain when contracting the quadriceps against resistance or when 

contracting the muscles with the leg straight. 

- is a very common cause of knee pain in children and young athletes 

usually between the ages of 10 and 15.  

- It occurs due to a period of rapid growth, combined with a high level of 

sporting activity. 

- The pulling force from the patella tendon, on to the tibial tuberosity. 

Causes this area to become inflamed, painful and swollen. This is frequent 

in younger people due to the remaining softness in their bones (from 

childhood). 



 

 

 

 

 

BENIGN TUMORS do not spread to other tissues and organs and so are not usually 

life threatening. They are generally cured by surgery.  

Types of benign bone tumors include: 

- osteoid osteoma 

- osteoblastoma 

- osteochondroma 

- enchondroma 

- chondromyxoid fibroma. 

 

MALIGNANT BONE TUMORS 

 
OSTEOSARCOMA: (also called osteogenic sarcoma)  

- is one of the most common primary bone cancers. 

- starts in the bone cells.  

- most often occurs between the age of 10 and 30 

- about 10% of osteosarcoma cases ages 60s and 70s. 

- most often in bones of the arms, legs, or pelvis.  

 

CHONDROSARCOMA:  

- is a cancer of cartilage cells 

- second most common primary bone cancer 

- After age 20, the risk of chondrosarcoma goes up until about age 75 

- can develop in any place where there is cartilage 

- Most develop in bones such as the pelvis, leg bone or arm bone.  

 

EWING TUMOR: (also called Ewing sarcoma)  



- is the third most common primary bone cancer 

- the second most common in children, adolescents and young adults. 

- Most develop in bones, but can start in other tissues & organs.  

- The most common sites are the pelvis, ribs or shoulder blades and the 

long bones of the legs or arms. 

- This cancer is most common in children and teenagers  

 

FIBROSARCOMA:  

- develops more often in "soft tissues" than it does from bones.  

- usually occurs in elderly and middle-aged adults.  

- Leg, arm, and jaw bones  most often affected. 

 

GIANT CELL TUMOR OF BONE:  

- This type of primary bone tumor has benign and malignant forms.  

- The benign (non-cancerous) form is most common.  

- typically affect the leg (usually near the knees) or arm bones  

- young and middle-aged adults.  

 

CHORDOMA:  

- This primary tumor of bone  

- usually occurs in the base of the skull and bones of the spine.  

- most often in adults older than 30 years 

- about twice as common in men than in women 

 

NON-HODGKIN LYMPHOMA: 

- generally develops in lymph nodes  

- sometimes starts in the bone.  

- Primary non-Hodgkin lymphoma of the bone is often a widespread 

disease because multiple sites in the body are usually involved.  

 

MULTIPLE MYELOMA: 



- is almost always found in bones 

- it is not consider it a bone cancer because it develops from the plasma 

cells of the bone marrow.  

- Although it causes bone destruction 

- can be first found as a single tumor (called a plasmacytoma) in a single 

bone, but most of the time it will go on to spread to the marrow of other 

bones.  

 
 
TEMPOROMANDIBULAR JOINT DISORDER (TMJD OR TMD), or TMJ SYNDROME 

-is an umbrella term covering acute or chronic inflammation of the 

temporomandibular joint, which connects the mandible to the skull.  

- The disorder and resultant dysfunction can result in significant pain and 

impairment.  

 

CLEFT LIP AND PALATE: 

- are birth defects that affect the upper lip and the roof of the mouth. 

- cleft lip may be just a small notch in the lip.  

- It may also be a complete split in the lip that goes all the way to the base 

of the nose. 

- A cleft palate can be on one or both sides of the roof of the mouth. It may 

go the full length of the palate. 

 

NASAL SEPTUM DEVIATION: 

- is a common physical disorder of the nose, involving a displacement of 

the nasal septum. 

- A deviated septum is an abnormal condition in which the top of the 

cartilaginous ridge leans to the left or the right 

- causing obstruction of the affected nasal passage 

- can result in poor drainage of the sinuses 



- difficulty breathing easily, headaches, bloody noses, or of sleeping 

disorders  

 

 

RIB DISLOCATION: 

- Injury and displacement of a rib where it joins the sternum (breastbone) 

or spinal column 

- the rib and adjoining bones no longer touch each other.  

 
 
WAYS TO IMAGE BONE 
 
 X-Rays (Plain Films): 

- Good for fracture, dislocation, tumors 
- Ionizing Radiation 

 
NUCLEAR BONE SCANS:  

- Allows screening entire skeleton. 

- Good for metastatic disease. 

- Osteomyelitis. 

- radiopharmaceuticals are taken internally, intravenously or orally 

-  gamma cameras capture and form images from the radiation emitted 

by the radiopharmaceuticals  

- are not to be confused with the completely different test often termed a 

"bone density scan," DEXA or DXA, which is a low exposure X-ray test 

measuring bone density to look for osteoporosis and other diseases 

where bones lose mass, without any bone re-building activity 

 
CT Scan: 

- Allows cortical disruption, soft tissue extension to be assessed. 

- Ionizing Radiation 

- Tomography is the method of imaging a single plane, or slice, of an 
object resulting in a tomogram. 

 



MAGNETIC RESONANCE IMAGING (MRI): 

- Good for assessing marrow involvement. 

- Good for soft tissues around joint (collateral ligaments, menisci in knee) 

- uses powerful magnets to polarise hydrogen atoms in water molecules in 

human tissue 

- producing a signal resulting in images of the body. 

 
 
 


