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Detailed Chapter Summary
Chapter 9, Joints
9.1 Joints and Their Classification (p. 205)

1. A joint (articulation) is any point at which two bones meet. Not all joints are movable.

2. The sciences dealing with joints include arthrology, kinesiology, and biomechanics.

3. Joints are typically named after the bones or articular surfaces involved, such as the glenohumeral joint.

4. Joints are classified according to the manner in which the bones are joined and corresponding differences in how freely the bones can move.

5. Bony joints (synostoses) are joints at which the original gap between two bones becomes ossified and adjacent bones become, in effect, a single bone—for example, union of the two frontal bones into a single bone.

6. Fibrous joints (synarthroses) are joints at which two bones are united by collagenous fibers. The three types of fibrous joints are sutures (which are of serrate, lap, and plane types), gomphoses (teeth in their sockets), and syndesmoses (exemplified by long bones joined along their shafts by interosseous membranes).

7. Cartilaginous joints (amphiarthroses) are joints at which two bones are united by cartilage. In synchondroses, the cartilage is hyaline (as in the epiphyseal plates of juvenile bones), and in symphyses, it is fibrocartilage (as in the intervertebral discs and pubic symphysis).

9.2 Synovial Joints (p. 209)

1. A synovial joint (diarthrosis) is a joint at which two bones are separated by a joint cavity which contains lubricating synovial fluid. The ends of the adjacent bones are covered with hyaline articular cartilages. The cavity is enclosed by a joint capsule, which is composed of an outer fibrous capsule and inner synovial membrane. The synovial membrane secretes the synovial fluid. Most synovial joints are highly movable.

2. Some synovial joints contain a fibrocartilage articular disc or (in the knee) a pair of menisci, which absorb shock and pressure, guide bone movements, improve the fit between the bones, and stabilize the joint.

3. Accessory structures of a synovial joint include tendons (from muscle to bone), ligaments (from bone to bone), and bursae. Bursae are fibrous sacs continuous with the joint cavity and filled with synovial fluid. Some bursae are elongated cylinders called tendon sheaths.
4. Synovial joints are described as monaxial, biaxial, or multiaxial based on the number of geometric planes (one to three) along which a bone can move.

5. The six categories of synovial joints (examples in parentheses), are ball-and-socket (shoulders and hips), condylar (metacarpophalangeal joints), saddle (trapeziometacarpal joint proximal to thumb), plane (between carpal bones), hinge (knees, elbows, knuckles), and pivot (atlantoaxial and radioulnar) joints. 

6. Flexion is a movement that decreases a joint angle, usually in a sagittal plane, such as flexing the elbow. Extension is the opposite movement; it increases a joint angle, as in straightening the elbow. Some joints such as the wrist are also capable of hyperextension, which increases the joint angle beyond the zero position.

7. Abduction is the movement of a body part away from the median plane, as in spreading the fingers or raising the arm to one’s side. Adduction is the opposite movement, moving a body part toward the median plane. Some joints can be hyperadducted or hyperabducted by moving a limb segment to and beyond the median plane.

8. Elevation is a movement that raises a bone vertically, as in shrugging the shoulders or biting, and depression is the lowering of a bone, as in dropping the shoulders or opening the mouth.

9. Protraction is movement of a bone anteriorly and retraction is the movement of a bone posteriorly, exemplified by the shoulder movements in rowing a boat.

10. Circumduction is a movement in which the attached end of an appendage remains relatively stationary while the free end describes a circle.

11. Rotation is the turning of a bone such as the humerus on its longitudinal axis. In medial rotation, a bone spins toward the median plane of the body and in lateral rotation it spins away.

12. Supination of the forearm turns the palm forward or upward; pronation turns it rearward or downward.
13. Flexion of the vertebral column is forward-bending movement, extension is straightening the spine, and hyperextension is bending it posteriorly. Lateral flexion is bending it to one side. Rotation is twisting the spine to turn the head or the torso to the left or right.

14. The mandible is capable of elevation and depression (up and down biting movements), protraction and retraction (forward and back movements), and lateral and medial excursion (side-to-side grinding movements).

15. The wrist is capable of flexion and extension anteriorly and posteriorly, and ulnar and radial flexion from side the side in the frontal plane. 

16. The fingers are capable of flexion, extension, abduction, and adduction. The thumb is a special case because of its embryonic rotation into a plane perpendicular to the palm, and the mobility of the saddle joint. It exhibits not only flexion and extension but also radial abduction, palmar abduction, opposition, and reposition. 

17. Dorsiflexion is an ankle movement that raises the toes and plantar flexion is an ankle movement that lowers them. Inversion of the feet turns the soles medially, facing each other; eversion turns them laterally, away from each other. Pronation of the foot is a complex movement that combines dorsiflexion, eversion, and abduction; supination of the foot combines plantar flexion, inversion, and adduction. 

18. The range of motion (ROM) of a joint is the number of degrees through which one bone moves relative to the other. It depends on the structure of the articular surfaces of the bones; structure and tautness of the ligaments and joint capsule; and the action of muscles and tendons.

9.3 Anatomy of Selected Synovial Joints (p. 219)

1. The jaw (temporomandibular) joint is involved in biting and chewing. The condyle of the mandible articulates with the mandibular fossa of the temporal bone. The joint cavity contains a pressure-absorbing articular disc. The joint is stabilized by lateral and sphenomandibular ligaments. Two common disorders of this joint are dislocation and TMJ syndrome.

2. The shoulder (glenohumeral) joint is a ball-and-socket joint where the humeral head articulates with the glenoid cavity of the scapula. The cavity is slightly deepened by a cartilaginous glenoid labrum, but the joint remains very mobile. The joint is stabilized by a coracohumeral, a transverse humeral, and three glenohumeral ligaments; by the tendon of the biceps brachii muscle; and by the tendons of the rotator cuff muscles. It has four bursae: subdeltoid, subacromial, subcoracoid, and subscapular. Shoulder dislocation and rotator cuff injury are common disorders of this joint.

3. The elbow contains three joints—humeroulnar, humeroradial, and proximal radioulnar. It allows for hingelike movements of the forearm and for rotation of the radius on the ulna when the forearm is pronated and supinated. The elbow is stabilized by radial and ulnar collateral ligaments; the anular ligament holds the radius against the ulna and allows it to spin during forearm rotation. A prominent olecranon bursa occurs at the point of the elbow.

4. The hip (coxal) joint is an important weight-bearing ball-and-socket joint and therefore has an especially deep socket, the acetabulum, with an acetabular labrum to deepen it. The hip is stabilized by the pubofemoral ligaments anteriorly and the ischiofemoral ligament posteriorly. When a person stands, these ligaments twist and pull the head of the femur more tightly into the acetabulum. A round ligament joints the femoral head to the acetabulum but is relatively slack.

5. The knee includes tibiofemoral and patellofemoral joints; the former is the most complex diarthrosis of the body because of the need for both weight-bearing and mobility. The most important stabilizing structures within the joint cavity are the intracapsular (anterior and posterior cruciate) ligaments and the lateral and medial menisci. Injuries to these ligaments and menisci are common. The knee also has 5 extracapsular ligaments and at least 13 bursae.

6. At the ankle (talocrural) joint, the tibia and fibula articulate with each other, and each articulates with the talus. The medial ligament and lateral collateral ligament join the tibia to the foot. The prominent calcaneal (Achilles) tendon attaches the calf muscles to the calcaneus. Ankle sprains are tearing of the ligaments and tendons of this joint. 

9.4 Clinical Perspectives (p. 228)

1. Rheumatism is a broad term for pain in the bones, joints, ligaments, tendons, or muscles. Physicians who specialize in joint disorders are called rheumatologists.

2. Arthritis is a general term for more than 100 inflammatory joint diseases. The most common form of arthritis is osteoarthritis (OA), which occurs to some degree in almost everyone as a result of years of wear and tear on the joints. It is marked especially by erosion of the articular cartilages.

3. Rheumatoid arthritis (RA) is a more severe autoimmune joint disease caused by an antibody called rheumatoid factor that damages synovial membranes. RA can be severely crippling, sometimes causing a fusion of the bones called ankylosis. 
4. Arthroplasty is the replacement of a diseased joint with an artificial joint, or joint prosthesis. It was first developed for hip and knee joints but is now also performed at finger, shoulder, and elbow joints.

