CHAPTER 9 JOINTS

A joint, also called an articulation or arthrosis, is a point of contact between two bones, between bone and cartilage, or between bone and teeth.

The scientific study of joints is arthrology
The study of motion of the human body is kinesiology

I. JOINT CLASSIFICATION

A.  STRUCTURAL

1. Fibrous Joints – the bones that are held together by fibrous conn. tissue that is rich in collagen fibers; they lack a synovial cavity

2. Cartilaginous Joints – bones that are held together by cartilage; they lack a synovial cavity

3. Synovial Joints – bones forming the joint have a synovial cavity and are united by the dense irregular conn. tissue of an articular capsule, & often accessory ligaments

B. FUNCTIONAL

1. Synarthrosis – immovable joint

2. Amphiarthrosis – slightly movable joint

3. Diarthrosis – freely movable joint

II. FIBROUS JOINTS

A. SUTURES

1. a fibrous joint composed of a thin layer of dense fibrous conn. tissue that unites bones of the skull

2. synarthrosis 

3. bony joint, a joint in which there is a complete fusion of hone across the suture line is called synostosis
B. SYNDESMOSES

1. a fibrous joint in which there is greater distance btwn the articulating bones and more fibrous conn. tissue

2. amphiarthrosis

3. example is the coronal suture

C. GOMPHOSES

1. type of fibrous joint in which a cone-shaped peg fits into a socket

2. only example is roots of teeth with the sockets

3. synarthrosis

III. CARTILAGINOUS JOINTS

A. SYNCHONDROSIS

1. connecting material is hyaline cartilage

2. synarthrosis

3. example is an epiphyseal plate, or first rib and manubrium of sternum

B. SYMPHYSIS

1. the ends of the articulation bones are covered with hyaline cartilage, but the bones are connected by a broad, flat disc of fibrocartilage

2. all occur in midline of body

3. amphiarthrosis

4. example is the pubic symphysis, or intervertebral joints

IV. SYNOVIAL JOINTS

A. STRUCTURE OF SYNOVIAL JOINTS

The bones at a synovial joint are covered by articular cartilage, typically is hyaline cartilage and occasionally fibrocartilage

Articular cartilage reduces friction btwn bones and helps absorb shock

1. Articular Capsule – surrounds a synovial cavity, encloses the synovial cavity, and unites the articulating bones
a. fibrous capsule – outer layer, consists of dense irreg. conn. tissue that attaches to periosteum of the articulating bones
1. flexibility permits movement at joint 

2. great tensile strength helps prevent bones from dislocating

3. fibers of some fibrous capsules are arranged in parallel bundles called ligaments
4. the strength of ligaments holds bones close together in a synovial joint

b. synovial membrane

1. composed of areolar conn. tissue with elastic fibers

2. includes accumulations of adipose tissue called articular fat pads
2. Synovial Fluid 

a.  synovial membrane secretes synovial fluid, which forms a thin film over the surfaces within the articular capsule
b. consists of hyaluronic acid and interstitial fluid filtered from blood plasma
c. functions

1. reduce friction by lubricating joint

2. supply nutrients

3. remove metabolic wastes

4. contains phagocytes that remove debris

d.  when synovial joint is immobile for a time, the fluid gets viscous

3. Accessory Ligaments and Articular Discs

a. contain accessory ligaments
1. extracapsular ligaments – lie outside the articular capsule

2. intracapsular ligaments – occur within the articular capsule but are excluded from the synovial cavity by folds of synovial membrane, example is acl or pcl

3. pads that lie inside some synovial joints are pads of fibrocartilage called articular discs or menisci
a. allow two bones of different shapes to fit more tightly

b. help maintain stability of joint

c. direct the flow of synovial fluid to areas of greatest friction

CLINICAL APPLICATION -- Torn cartilage and arthroscopy

The tearing of articular discs (menisci) in the knee is commonly called torn cartilage

Repair of torn cartilage may be assisted by arthroscopy
4.   Nerve and Blood Supply

a. nerves that supply a joint are the same as those that supply the skeletal muscles

b. some of the nerve endings convey information about pain, or the degree of movement and stretch at the joint

c. articulating portions of a synovial joint receive nourishment from synovial fluid , whereas all other joint tissues are supplied by blood capillaries

CLINICAL APPLICATION – Sprain and Strain

A sprain is the forcible wrenching or twisting of a joint that stretches or tears its ligaments but does not dislocate the bone

A strain is a stretched or partially torn muscle

B. TYPES OF SYNOVIAL JOINTS

1. Planar Joints 

a. flat or slightly curved
b. permit side-to-side and back-and-forth gliding movements
c. nonaxial
2. Hinge Joints

a. convex surface of one bone fits into the concave surface of another bone

b. example is the elbow or ankle

c. monaxial (uniaxial), motion around a single axis

3. Pivot Joints

a. rounded or pointed surface of one bone articulates with a ring formed partly by another bone and partly by a ligament

b. monaxial

c. example is atlanto-axial joint (head signifying no) and radioulnar joints (enables palms to turn anteriorly and posteriorly)

4. Condyloid Joints

a. ellipsoidal joint

b. the convex oval-shaped projection of one bone fits into the oval-shaped depression of another bone

c. biaxial (movement around two axes

d. example is metacarpophalangeal joint

5. Saddle Joints

a. articular surface of one bone is saddle-shaped, and the other surface fits into the saddle

b. modified condyloid

c. biaxal

6. Ball-and-Socket Joints

a. consists of the ball-like surface of one bone fitting into a cuplike depression

b. multiaxial (permits movement around three axes plus all directions in between)

C. BURSAE AND TENDON SHEATHS

1. Bursae

a. saclike structures situated to alleviate friction in some joints

b. located between skin and bone, tendon and bone, muscle and bone, ligament and bone

2. Tendon Sheaths

a. tublike bursae that wrap around tendons  where there is friction

CLINICAL APPLICATION – Bursitis

An acute or chronic inflammation of a bursa is called bursitis

V. TYPES OF MOVEMENT AT SYNOVIAL JOINTS

A. Gliding

1. a simple movement in which relatively flat bone surfaces move back and forth and from side to side 

2. occurs at planar joints

B. Angular Movements

1. an increase or decrease in the angle between articulation bones

A. Flexion – decrease in the angle between articulating bones
· Bending head toward chest

· Bending trunk forward 

· Moving humerus forward

· Moving forearm toward the arm

· Moving palm toward forearm

· Bending digits of hand or feet 

· Moving femur forward, as in walking

· Moving leg toward thigh, bending knee

B. Extension – increase in angle between articulation bones, restores body to the anatomical position after is has been flexed

C. Lateral Flexion – movement of trunk sideways to right or left at waist
D. Hyperextension – continuation of extension beyond anatomical position
· Bending head backward

· Bending trunk backward

· Moving humerus backward

· Moving palm backward

· Moving femur backward , as in walking

A. Abduction – movement of bone away from midline
B. Adduction – movement of bone toward midline
C. Circumduction – movement of distal end of body part in a cicle
C. Rotation – a bone revolves around its own longitudinal axis, pivot and ball-and-socket, signifying “no”
1. medial (internal) rotation -  anterior surface of a bone of a limb is turned toward the midline
2. lateral (external) rotation – anterior surface of a bone of a limb is turned away from the midline
D. Special Movements

1. Elevation – upward movement
2. Depression – downward movement
3. Protraction – movement anteriorly in transverse plane
4. Retraction – movement of protracted part back to anatomical position
5. Inversion – movement of soles medially, so soles face each other
6. Eversion – movement of soles laterally
7. Dorsiflexion – bending of foot in direction of dorsum
8. Plantar flexion – bending of foot in direction of plantar
9. Supination – palm turned anteriorly or superiorly 
10. Pronation – palm turned posteriorly or inferiorly
11. Opposition – thumbs cross hand to touch fingers
VI. SELECTED JOINTS OF THE BODY

SHOULDER (HUMEROSCAPULAR or GLENOHUMERAL) JOINT

Definition:

Ball-and-socket joint formed by the head of the humerus and the glenoid cavity

Anatomical Components:

1. Articular capsule: 

Thin loose sac that envelops the joint.  Extends from glenoid cavity (360) to anatomical neck of     humerus.  Inferior part is weakest

2. Coracohumeral ligament:

Strong, broad ligament extending from coracoid process of scapula to greater tubercle of humerus

3. Glenohumeral ligaments:

Glenoid cavity  to lesser tubercle and anatomical neck of humerus

4. Transverse humeral ligament:

Extends from greater tubercle to lesser tubercle of humerus

5. Glenoid labrum:
Fibrocartilage around glenoid cavity

6. Four bursae:

Subscapular, subdeltoid, subacromial, subcoracoid

Movements:

1. produces flexion, extension, abduction, adduction, medial rotation, lateral rotation, circumducation

2. more freedom than any other joint (looseness of articular capsule and shallow glenoid cavity)

3. humerus moves inferior when “out of place”

4. rotator cuff muscles
ELBOW JOINT

Definition:

Hinge joint formed by the trochlea of the humerus, the trochlear notch of the ulna, and head of radius

Anatomical Components:

1. Articular Capsule:

Connects humerus to radius

2. Ulnar Collateral Ligament:

Medial epicondyle of humerus to coronoid process and olecranon of ulna

3. Radial Collateral Ligament:

Lateral epicondyle of humerus to annular ligament of radius and radial notch of ulna

Movements:

Flexion and extension of the forearm
HIP (COXAL) JOINT

Definition:

Ball-and-socket joint formed by the head of the femur and the acetabulum of the hip bone

Anatomical Components:

1. articular capsule:

2. iliofemoral ligament:

3. pubofemoral ligament:

4. ischiofemoral ligament:

5. ligament of the head of the femur:

6. acetabular labrum:

7. transverse ligament of the acetabulum:

Movements:

1. flexion, extension, abduction, adduction, circumduction, medial rotation, lateral rotation of thigh

2. extreme stability: strong capsule and accessory ligaments, manner in which femur fits into acetabulum, and muscles surrounding the joint

3. do not have a wide range of motion

KNEE (TIBIOFEMORAL) JOINT

Definition:

Largest and most complex joint of the body, consisting of three joints: 

1. an intermediate patellofemoral joint btwn patella and patellar surface of femur which is planar joint 

2. a lateral tibiofemoral joint btwn the lateral condyle of femur, lateral meniscus, lateral condyle of tibia which is modified hinge joint 

3. medial tibiofemoral joint btwn medial condyle of femur, medial meniscus, medial condyle of tibia which is also a modified hinge joint

Anatomical Components:

1. articular capsule:

No complete capsule unites the bones, consists mostly of muscle tendons

2. medial and lateral patellar retinacula:

fused tendons of insertion of the quadriceps femoris muscle and fascia lata that strengthen the anterior surface of the joint

3. patellar ligament:

patella to tibial tuberosity, strengthens anterior surface of joint

4. oblique popliteal ligament:

extends from intercondylar fossa of femur to head of tibia

5. arcuate popliteal ligament:

extends from lateral condyle of femur to head of fibula, strengthens lower lateral part of posterior surface

6. tibial collateral ligament:

medial surface, extends from medial condyle of femur to medial condyle of tibia

7. fibular collateral ligament:

lateral surface, extends from lateral condyle of femur to lateral side of head of fibula

8. intracapsular ligaments:

ligaments within the capsule that connect tibia and femur:

a. anterior cruciate ligament(acl) – extends posteriorly and laterally from the area anterior to interconylar eminence of the tibia to the posterior part of the medial surface of lateral condyle of femur, stretched or torn in 70% of all knee injuries

b. posterior cruciate ligament (pcl) – extends anteriorly and medially from a depression on the posterior intercondylar area of the tibia and lateral meniscus to the anterior part of the lateral surface of the medial condyle of the femur

9. articular discs (menisci):

two fibrocartilage discs between the tibial and femoral condyles that help compensate for irregular shapes of bones and synovial fluid

a. medial meniscus – semicircular

b. lateral meniscus – nearly circular

medial and lateral menisci are connected to each other by transverse ligament and to the margins of the head of the tibia by the coronary ligaments

10. bursae:

a. prepatellar bursa – btwn  patella and skin

b. infrapatellar bursa – btwn superior part of tibia and patellar ligament

c. suprapatellar bursa – btwn inferior part of femur and deep surface of quadriceps femoris muscle

Movements:

Flexion, extension, slight medial rotation, and lateral rotation of leg in flexed position
VII. FACTORS AFFECTING CONTACT AND RANGE OF MOTION AT SYNOVIAL JOINTS

Range of Motion – refers to range, measured in degrees of circle, through which bones of a joint can be moved

1. structure or shape of the articulation bones

2. strength and tension of the joint ligaments

3. arrangement and tension of muscles

4. apposition of soft parts

5. hormones

6. disuse

VIII. AGING AND JOINTS

1. Results in decreased production of synovial fluid

2. Articular cartilage becomes thinner with age

3. Ligaments shorten and lose some of their flexibility

4. Affected by wear and tear and genetics

DISORDERS: HOMEOSTATIC IMBALANCES

Rheumatism is any of a variety of painful disorders of the supporting structures of the body-bones, ligaments, tendons, or muscles

Arthritis is a form of rheumatism in which the joints have become inflamed.

1. diffuse connective tissue diseases (r.a.)

2. degenerative joint diseases (osteoarthritis)

3. metabolic and endocrine diseases (gouty arthritis)

Rheumatoid Arthritis (RA)

An autoimmune disease in which the immune system of the body attacks its own tissues

Bilateral

The primary symptom is inflammation of the synovial membrane

Osteoarthritis (OA)

A degenerative joint disease that apparently results from a combinations of aging, irritation of joints, and wear and abrasion

Commonly known as “wear and tear” arthritis

Progressive disorder of synovial joints, weight bearing joints

Mainly affects articular cartilage

OA strikes larger joints

Gouty Arthritis

Gout -Produces excessive amounts of uric acid or is not able to excrete as much as normal 

Gouty Arthritis – crystals are deposited in soft tissues of joints, eventually destroying joint tissue

MEDICAL TERMINOLOGY

Arthralgia – pain in a joint

Bursectomy – removal of a bursa

Chondritis – inflammation of cartilage

Dislocation (luxation) – displacement of a bone from a joint

Subluxation – partial or incomplete dislocation

Synovitis – inflammation of a synovial membrane in a joint

