Articulations or Joints

-the site of the junction between two or more bones

-classified by function or structure

TERMS:

1.  arthrology-study of the anatomy, function, dysfunction, and treatment of joints

2.  kinesiology-study of musculoskeletal movements

3.  biomechanics-deals with a broad range of motions and mechanical processes, including blood circulation, respiration, and hearing

I. Functional classification of joints based on mobility (degree of movement):

A. Syntharthrose-immovable joint (sutures in skull)

B. Amphiarthrose-partial movement (distal end of tibia and fibula, wrist bones)

C. Diarthrose-freely moveable (majority of joints)

II. Structural classification is based on type of connective tissue present at the joint and the presence or absence of a synovial joint

      A.  Fibrous joints-connected by fibrous connective tissue (ligament or tendon) and doesn’t have a joint cavity.  Amount of movement depends on length of fibers uniting the bone.  Most of these are synarthroses.
           --Examples are:  

1. syndesmoses-connecte by long fibers of connective tissue (distal end of tibia and fibula (this type is also an amphiarthrose)

2. sutures-between flat bones of skull (this type is also a synarthrose)

3. gomphosis-joint formed between tooth and socket, attached by a periodontal ligament (this is also a synarthrose)

      B.  Cartilaginous joints-bones are connected by cartilage (no joint cavity)

         --Examples are:

1. synchondrosis-band of hyaline cartilage (may be temporary and be replaced by bone at a later date)—examples are the epiphyseal plate  and  the joint between the manubrium and the first rib (both are also synarthrotic)

2. symphysis-articular surfaces with cover of hyaline cartilage and pad of fibrocartilage between.  Example is pubic symphyses and the intervertebral discs (also amphiarthroses)

D. Synovial joints-bones connected by fibrous connective tissue and cartilage with a joint cavity.  These allow free movement and are diarthroses.

         --these consist of articular cartilage, a joint capsule, a synovial membrane, and synovial fluid

--examples:

1. ball and socket-head of one bone articulates with the concave socket of another bone, movement is multiaxial:  examples are hip and shoulder

2. condyloid joint-oval articular surface on one bone fits into a complimentary concavity in another-example is joint between metacarpals and phalanges

3. gliding joint-articular surfaces are nearly flat or slightly curved, allows back and forth motions, twisting motions, and sliding motions; examples are joints of wrist and ankle, and sacroiliac joints
4. hinge joint-convex projection of one bone fits into a concave groove-motion is in a single plane-example:  elbow (knee is a modified hinge)
5. pivot-rounded end of one bone protrudes into a sleeve of bone or ligament; motion is uniaxial (rotation around a central axis like the movement of your head as it turns side to side)
6. saddle joint-resemble condyloid joints but allow greater freedom of movement –only example is the thumb joint (metacarpal of thumb and carpal {trapezium} )

III. General structure of a synovial joint:

A.  the ends of the bones are covered with articular cartilage (hyaline cartilage) and this helps resist wear and minimizes friction 

B.  A joint capsule or articular capsule with two distinct layers holds together the bones of a synovial joint.

C.  Ligaments helps reinforce the joint capsule and binds the articular ends of bones

D.  The outer layer of the joint capsule is fibrous and completely encloses the other parts of the joint, but is flexible enough to permit movement.

E.    Inner layer of a joint capsule consists of synovial membrane, which covers all the surfaces of a joint capsule except where the articular cartilage covers.

F.  The synovial membrane surrounds a closed sac called the synovial cavity or joint cavity that is filled with synovial fluid (viscous fluid which moistens and lubricates the smooth cartilaginous surfaces within the joint to reduce friction, in the knee you have 0.5 mL or less)

G.  Some synovial joints are partially or completely divided into compartments by disks of fibro cartilage called menisci that make joints more stable. 
H. Some synovial joints have fluid filled sacs called bursae that contain synovial fluid and cushion and aid movement of tendons, reducing friction.

  --these are located between the skin and the underlying bony prominences like the patella or the knee or the olecranon process of the elbow, or between muscle and bone, tendon and bone, ligament and bone, and within articular capsules 
  --bursae are named for their locations (suprapatellar bursae, prepatellar bursae, and infrapatellar bursae are all in the knee, subacromial is in the shoulder, olecranon burse in the elbow)

IV. Types of Joint movement
1. flexion-decrease the angle of the joint

2. extension-increase the angle of the joint

3. hyperextension-excess extension-tilt head backward

4. dorsiflexion-bending the foot upward at the ankle

5. plantar flexion-bending the foot downward (stand on tiptoe)

6. abduction-moving a part away from the midline

7. adduction-moving apart toward the midline

8. rotation-moving a part around an axis (head turning)

9. circumduction-moving a part so that its end follows a circular path (move the finger in a circle)

10.  supination-palms facing upward or anteriorly (hold soup)

11. pronation-palms facing downward or posteriorly 

12. eversion-turning the foot so the sole faces laterally

13. inversion-turning the foot so the sole faces medially

14. protraction-moving a part forward (chin out)

15. retraction-moving a part backward (chin in)

16. elevation-raising a part (elevate shoulders)

17. depression-lowering a part (depress shoulders)

V.  Shoulder Joint- one of most common joints to dislocate

      --ball and socket joint 

      --depends on muscles and tendons to reinforce the capsule

     --rotator cuff includes the tendons of several muscles blended with the fibrous layer of the joint capsule

      --ligaments include: coracohumeral ligament, glenohumeral ligament, transverse humeral ligament, glenoid labrum

       --bursae include:  subscapular bursa, subdeltoid bursa, subacromial bursa, and  subcoracoid bursa 

VI.  Elbow Joint

       --has an articulation (hinge joint) between the trochlea of the humerus and the trochlear notch of the ulna and a gliding joint between the capitulum of the humerus and the head of the radius

       --one of the most stable joints in the body

       --ligaments include:  ulnar collateral ligament, radial collateral ligament, and annular ligament

VII.  Hip Joint 

         --ball and socket joint

         --the ligamentum capitis attaches to the fovea capitis on the head of the femur and the acetabulum and carries blood vessels to the head of the femur.

         --the acetabular labrum helps hold head of femur firmly in place and is reinforced by the following ligaments:

        --iliofemoral ligament, pubofemoral ligament, and ischiofemoral ligament

        --the hip is one of the most frequently replaced joints

VIII.  Knee Joint-most vulnerable to joint damage
         --largest and most complex of all joints

         --modified hinge joint

         --ligaments include;  patellar ligament, oblique popliteal, arcuate popliteal ligament, tibial (medial) collateral (most often damaged in football), and fibular (lateral) collateral ligament 

          --also the two cruciate ligament help prevent displacement of the articulating surfaces (anterior cruciate ligament prevents hyperextension of the knee and posterior cruciate ligament prevents the femur from sliding off the front of the tibia and prevents backward displacement of the tibia)- 
          --the knee also has two C shaped pads of fibrocartilage called menisci: the medial and lateral menisci

          --bursae include:  the suprapatellar bursae, the prepatellar bursa, and the infrapatellar bursa

IX.  Disorders

1. sprains-forcible wrenching or twisting of a joint with partial rupture or other injury to its attachments; may be damage to blood vessels, muscles, tendons, nerves

2. strain-overstretching a muscle.  (less serious than sprain)

3. bursitis-overuse or stress on a bursae causes inflammation of the bursae, could be bacterial infection—treat with rest or medical attention, anti-inflammatory drugs

examples are tennis elbow or students elbow is olecranon bursitis, housemaids knee or water on the knee
4. cartilage injury-can’t repair itself, often requires surgery (arthroscopic)

5. tendonitis-inflammation of the tendon sheath, mirrors symptoms of bursitis

6. carpal tunnel syndrome-compression of the medial nerve inside the carpal tunnel, caused by repetitive motions like typing and playing a piano
7. arthritis-inflammed, swollen joints—affects over 50 million people in the U.S. 

8. Rheumatoid arthritis (RA)-autoimmune disorder where the immune system attacks the healthy tissue

-this is the most crippling of all forms, often begins by age 30, but may be younger
-flare ups and remission common

-inflammation of synovial membrane at the beginning

-leads to abnormal tissue called a pannus

-joints fuse together causing deformities

9. osteoarthritis (OA)-most common type, ½ of all cases, this one is a degenerative type where the articular cartilage softens and wears out, restricting movement, also called degenerative arthritis
10. Lyme arthritis-caused by a bacterial infection 

11. Gouty arthritis-production of excess uric acid causing a build up in the blood.  This acid reacts with sodium to form crystal of sodium urate which accumulates in the soft tissue of joints.  One common place is the big toe joint.

12. dislocation-(luxation)-displacement of a bone from a joint

-most common are dislocated fingers and shoulder joint

13. subluxation-partial dislocation 

