Affection of the bursa, tendon and joints 
Bursa:
Bursae (plural for bursa) are flattened fluid-filled sacs that function as cushions between bones and the muscles (deep bursae) or bones and tendons (superficial bursae). 
Deep Bursae separate bare areas of bone from overlapping muscles. Superficial Bursae separate bare areas of bone from skin or tendons. Deep Bursae develop in the womb.  Superficial Bursae develop within months to several years after birth.
They reduce friction and allow your soft tissue to slide over bone effortlessly during muscle contraction. They are lined with synovial cells that secret fluid that is rich in protein and collagen and act as the lubricant between areas in your body where friction (rubbing) is greatest.  
There are approximately 160 bursae in our bodies, however, not everyone has the same number of bursae. Bursae can also vary in size from one person to the next and may become larger over time.
The major bursae are located adjacent to tendons and muscles near larger joints, such as in the shoulders, elbows, hips, and knees. However, not all tendons have a bursa and they can also form in smaller joints like your toes.
Bursitis
  Bursae play an important role in leading a healthy, active life. When the bursae are not irritated and working properly, your joints move smoothly and painlessly.
When pressure or friction is too great, excess fluid can build up in the bursa sac causing inflammation. When a bursa becomes inflamed, moving the affected area becomes very painful and movement can be difficult. Any actions that put pressure on the inflamed bursa can increase irritation and cause further inflammation and pain.
What Causes Bursitis?
Trauma (Chronic or Acute)
Stress, overuse, injury, or prolonged pressure on a bone can cause trauma to the soft tissue in a joint including the bursa. Injury to the bursa can result in widening of the blood vessels in the sac. This allows foreign fluids, blood and proteins to enter the bursa. When this occurs, the bursa reacts by swelling and you experience pain in the joint, especially when pressure is applied and during movement. These symptoms will continue until the fluid and/or proteins leave the bursa or they are broken down. 
Chronic trauma bursitis refers to repeated minor injuries to the bursa that occurs in one spot over time.   For example hip bursitis is common in runners, shoulder bursitis in baseball players and painters, and elbow bursitis is often suffered by those who enjoy a frequent game of darts. As you repeat the same motion the bursa becomes over worked, irritated and eventually inflamed.
  Resting your elbows on a table can cause olecranon bursitis (also known as student’s elbow)    
  Other situations that may cause irregular friction in a joint are bone spurs, a loss of cartilage, or an abnormal bone growth such as a hooked acromion in the shoulder.  
Acute trauma bursitis refers to bursitis caused by a direct blow to or twisting of the joint. For example, something as simple as an awkward fall may cause you to bang your hip or elbow, or you might bang twist your knee or ankle causing the bursa to be pinched. These types of injuries can cause serosanguineous, a fluid composed of serum and blood, to leak into the bursa, this fluid causes irritation and inflammation in the bursa and surrounding area resulting in pain and swelling. Symptoms of acute bursitis, such as redness, tenderness of the joint 
Infections
If your bursa becomes infected it is referred to as septic bursitis. Septic bursitis is usually caused by a bacteria know as staphylococcus epidermis (or staphylococcus aureus) that are commonly found on the surface of the skin. Bursae that are located just below the skin (superficial bursa) are more susceptible to infectious bursitis due to abrasions on the skin covering the bursa. Weakened immune systems, such as those with diabetes, AIDS, Cancer (receiving chemotherapy or radiotherapy), as well as taking steroids, and heavy consumers of alcohol. With infectious bursitis the bursa fills with pus instead of blood or fluid and the area surrounding the bursa appears red and is very tender. In the case of septic bursitis, may prescribe antibiotics to fight the bacteria. Alternatively, the bursa may be drained every 3-5 days until the infection is resolved.
 Abnormal Deposits
Medical conditions such as rheumatoid arthritis, osteoarthritis, scleroderma.( chronic autoimmune diseases in which the skin and connective tissues tighten and harden), gout, thyroid disease and diabetes can increase the risk of developing bursitis. These conditions can cause crystal deposits (gout) or calcific loose bodies (rheumatoid arthritis) to form within the joint causing irritation and inflammation in the bursa and surrounding tissue. For example, bursitis is common in people with gout because of their inability to properly break down uric acid which is a natural by-product of metabolism in the body. When it is not broken down properly, the excess acid begins to crystallize and settle in the joints.
  Tendon
A tendon is a flexible band of tissue that connects muscles to bones. Tendons can be small, like those found in the hand or ankle, or large, like the Achilles tendon in the heel. Tendons help create movement by making the muscles push or pull the bones in different ways. 
Tendinitis is the severe swelling of a tendon.
Tendinitis usually occurs after repeated injury to a certain area such as the wrist or ankle. Tendons become less flexible with age and become more prone to damage. People like carpenters, gardeners, and athletes often get bursitis or tendinitis. They include tennis elbow, golfer’s elbow, pitcher’s shoulder, swimmer’s shoulder, and jumper’s knee.( If you overuse a tendon during activities such as , bicycling, or running, it may become stretched, torn, and swollen).
[bookmark: _GoBack]Infection, arthritis, gout, thyroid disease, and diabetes can also cause swelling of a bursa or tendon. Both bursitis and tendinitis are more frequent the older you get.
 Tenosynovitis: as tendon sheath inflammation. A protective sheath known as the synovium covers tendons. This sheath produces synovial fluid, which keeps the tendon lubricated. 
How Are These Conditions Diagnosed?
Diagnosis of tendinitis and bursitis begins with a medical history and physical exam.  
· Selective tissue tension test to find out which tendon is affected.
· Palpation or touching specific areas of the tendon to pinpoint the swelling.
· X- Ray to rule out arthritis or bone problems.
· MRI (magnetic resonance imaging), which can show damage to both bone and soft tissue.
· Anesthetic injection test to see if the pain goes away.
· Taking fluid from the swollen area to rule out infection. 
How Are Bursitis and Tendinitis Treated?
The focus of treatment is to heal the injured bursa or tendon. 
· The first step is to reduce pain and swelling. This can be done with rest (limiting activities that involve the affected joint), tightly wrapping or elevating the affected area.    
· Taking drugs that bring down the swelling. Aspirin, naproxen, and ibuprofen all serve that purpose. 
· Ice may be helpful in recent, severe injuries (acute), but is of little or no use in long-term cases (chronic). When ice is needed, an ice pack can be held on the affected area for 15 to 20 minutes every 4 to 6 hours for 3 to 5 days. A health care provider may suggest longer use of ice and a stretching program.
· Support equipment may be suggested such as:
· An elbow band for tennis elbow
· A brace for the ankle or foot
· A splint for the knee or hand.
· bursitis caused by trauma and/or deposits in the joint can be treated at home in using Freezie Wrap   cold compression therapy and Inferno Wrap  Blood Flow Stimulation Therapy .
· Other treatments may include:
· Ultrasound, which are gentle sound-wave vibrations that warm deep tissues and improve blood flow
· Iontophoresis An electrical current that pushes a corticosteroid drug through the skin directly over the swollen bursa or tendon
· Gentle stretching and strengthening exercises
· Massage of the soft tissue. 
· If there is no improvement, your doctor may inject a drug into the area around the swollen bursa or tendon. If the joint still does not improve after 6 to 12 months, the doctor may perform surgery to repair damage and relieve pressure on the tendons and bursae.
· If the bursitis is caused by an infection, the doctor will prescribe antibiotics.
· If a tendon is completely torn, surgery may be needed to repair the damage.
· Repairing a tendon tear requires an exercise program to restore the ability to bend and straighten the joint and to strengthen the muscles around it to prevent repeat injury. An exercise program may last 6 months.
Can Bursitis and Tendinitis Be Prevented?
· Warm up or stretch before exercise.
· Strengthen the muscles around the joint.
· Take frequent breaks from repetitive tasks.
· Cushion the affected joint with foam (knee pads, elbow pads).
· Increase the gripping surface on tools by using gloves, grip tape, or other padding.
· Use a two-handed backhand in tennis.
· Use two hands to hold heavy tools.
· Don’t sit still for long periods.
· Position your body properly when doing daily tasks.
· Begin new activities or exercises slowly.
· If you have a history of tendinitis, consider talking to your doctor before starting a new exercise. 
Joints
A joint or articulation (or articular surface) is the location at which bones connect. They are constructed to allow movement (except for skull, sacral, sternal, and pelvic bones) and provide mechanical support and are classified structurally and functionally.
Structural classification (binding tissue)
·   fibrous joint – joined by dense regular connective tissue that is rich in collagen fibers  
· cartilaginous joint – joined by cartilage
· synovial joint – not directly joined – the bones have a synovial cavity and are united by the dense irregular connective tissue that forms the articular capsule that is normally associated with accessory ligaments. 
Functional classification (movement)
·  synarthrosis – permits little or no mobility. Most synarthrosis joints are fibrous joints (e.g., skull sutures). 
· amphiarthrosis – permits slight mobility. Most amphiarthrosis joints are cartilaginous joints (e.g., intervertebral discs). 
· diarthrosis – freely movable.  All diarthrosis joints are synovial joints
Ligaments connect bone to bone - ligament - tough regularly arranged connective tissue, slightly elastic.
Tendons connect muscle to bone - tendon - non-elastic, flexible, connective tissue which allows the muscle to pull on the bone to create a movement. The tendon at the none moving end of a muscle is called the tendon of origin, at the moving end of a muscle it is called the tendon of insertion.
Arthritis: inflammation of the joints. Arthritis can be a major cause of disability. 
Although the most common types of arthritis are osteoarthritis and rheumatoid arthritis, a variety of other forms exist, including those secondary to infection and metabolic disturbances.
Osteoarthritis, also known as degenerative joint disease, is the most common form of arthritis.
It is characterized by joint pain and mild inflammation due to deterioration of the articular cartilage that normally cushions joints. Joint pain is gradual in onset, occurring after prolonged activity, and is typically deep and achy in nature. One or multiple joints may be affected. Approximately 90 percent of cases experience crepitus (crackling noises) in the affected joint with motion. Enlargement of the bony processes surrounding affected joints, called osteophytes (bone spurs), are common.
[bookmark: ref1182816]Osteoarthritis may be divided into two types, primary and secondary osteoarthritis. 
[bookmark: ref1182817]Primary osteoarthritis is age-related, affecting 85 percent of individuals 75–79 years of age. Although the etiology is unknown, primary osteoarthritis is associated with decreased water-retaining capacity in the cartilage, analogous to a dried-up rubber band that can easily fall apart. 
Secondary osteoarthritis is caused by another condition, such as joint trauma, congenital joint, obesity, hormonal disorders, and osteonecrosis. Treatment for osteoarthritis is directed toward reducing pain and correcting joint mechanics and may include exercise, weight loss, nonsteroidal anti-inflammatory drugs, steroids, and total joint replacement surgery.
Rheumatoid arthritis: 
Autoimmune arthritis is a progressive inflammatory condition that can lead to decreased mobility and joint deformities, characterized by joint inflammation and destruction caused by one’s own immune system. Genetic predisposition and inciting factors, such as an infection or trauma, can trigger the inappropriate immune response. , is often associated with elevations in the serum level of an autoantibody called rheumatoid factor. 
Rheumatoid arthritis results from the inflammation of the tissues surrounding the joint space. The thin lining of the joint space becomes thick and inflamed, taking on the form of a mass with fingerlike projections (pannus), which invades the joint space and surrounding bone , with progression, the bones can actually undergo fusion (ankylosis), limiting motion. Clinically, it can be distinguished from osteoarthritis based on the distribution of joints affected in the hands. Rheumatoid arthritis tends to affect the more proximal joints, whereas osteoarthritis tends to affect the more distal joints of the hands and fingers
Since no therapy cures rheumatoid arthritis, treatment is directed toward decreasing symptoms of pain and inflammation. Surgical treatment may include total joint replacement, carpal tunnel release (cutting of the carpal ligament), and tendon repair. Hand splints are used to slow the progression of finger and wrist deformations.
Infectious arthritis
In some instances the microorganisms infiltrate the joint space and cause destruction, whereas in others an infection stimulates an inappropriate immune response leading to reactive arthritis. Staphylococcus aureus is the most common pathogen. Neisseria gonorrhoeae, the bacterium that causes gonorrhea. Infectious arthritis may also result from fungal and viral infections.
Rheumatic fever: inflammatory disease of the heart, joints, central nervous system, and subcutaneous tissues that develops after a throat infection with group A beta-hemolytic Streptococcus bacteria, including untreated scarlet fever or strep throat. Prevention is possible with penicillin, but specific treatment is not available. Rheumatic fever is particularly important because of the heart disease, which includes vascular damage, that may ensue. The illness occurs chiefly in children and young adults, with a peak incidence between ages 5 and 15.
EXOSTOSIS :This is an abnormal bony growth (a tumor) from the surface of a bone. Unless located where it interferes with the function of the part, by being pressed upon, it presents no symptoms. It is probably induced by prolonged local irritation. Surgical removal is probably the only way to get rid of such growths.
Myelitis is inflammation in the medullary cavity of a long bone.
Osteitis is inflammation of the bone structure.
Periostitis is inflammation of the membrane (periosteum) covering the bone.
OSTEOMYELITIS :This is inflammation of the bone marrow or of the bone and marrow. Several forms are described as hemorrhagic osteomyelitis, malignant osteomyelitis, and tubercular osteomyelitis. 
ANKYLOSIS :True ankylosis is immobility and consolidation of a movable joint due to the union of the parts by the formation of bone in the joint. False ankylosis is stiffness and rigidity of the joint produced by rigidity of the parts outside the joints (extracapsular ankylosis); or from rigidity of structures within the joints (intracapsular ankylosis) or by rigidity of the surrounding parts. 
CRACKING OF THE JOINTS
If no pain or inflammation accompanies this symptom it should be no cause for alarm. It commonly results from a lack of synovial fluid, a lubricating fluid secreted to "oil" the joints and make them work smoothly. It is chiefly a matter of nutrition and circulation and will disappear with improvement of the general health.
SYNOVITIS: This is inflammation of the synovial membrane, a serous membrane which covers the articular extremities and the ligaments entering into the formation of joints. Simple inflammation of the synovial membrane may follow a bruise or injury. In this form there is swelling, pain and an effusion of serum into the joint.
Dry synovitis: presents pain, perhaps swelling, but no effusion of serum. In this form ankylosis of the bones may follow rapidly.
Purulent synovitis :follows simple synovitis when the effusion increases gradually and changes to a most purulent character. Pus will be discharged from the joint in this form.
Gouty synovitis: is seen in gouty or rheumatic subjects.
Gonorrheal synovitis: is claimed to follow as a complication of gonorrhea. 
