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Mechanical Disorders of the Lumbosacral Spine

Back Strain

Diagnosis

History:

· Back strain is preceded by some traumatic event.

· Acute back pain that radiates up the ipsilateral paraspinous muscles, across the lumbar area, and sometimes caudally to the buttocks without radiation to the thigh.

Physical Examination:

· Limited range of motion in the lumbar area, with paraspinous muscle contraction.

· No neurologic abnormalities are present.
Guideline for Acute Low Back Pain Treatment 
· Patient education: 

Natural history of rapid recovery and recurrence

Safe and effective methods of symptom control
Activity modifications

Limit recurrences

Specific investigations required when systemic disease suspected

Risks of common diagnostic tests

· Medications:

Paracetamol

Non-steroidal anti-inflammatory drugs

· Physical treatments:

Spinal manipulation in the first month in the absence of radiculopathy
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· Activity modifications
Bed rest no more than 4 days

Gradual return to normal activity

Low-impact aerobic exercise
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Lumbosacral Disc Herniation

Diagnosis

History:

· Herniation occurs with sudden movement, and frequently is associated with heavy lifting.

· Radicular pain (sciatica) is exacerbated by sitting, bending, or Valsalva's maneuver. 
Physical Examination:
· Straight-leg raising test elicits radicular pain.

· Neurological examination may reveal sensory deficit, asymmetry of reflexes, or motor weakness.

Investigations:

· Magnetic resonance imaging (MRI) to identify the location of disc herniation and nerve impingement.

· Electromyography (EMG) and nerve conduction tests may document abnormal nerve function after 8 weeks.
Treatment Guideline                                                
· Controlled physical activity

· NSAIDs 

· Epidural long-acting corticosteroid injection (triamcinolone 80-120 mg)
· For most patients, radicular pain resolves in a 10 weak period.

· Only 5% or fewer of patients require surgical decompression.

                                                 (3)
Lumbosacral Spondylosis 
Lumbosacral spondylosis is osteoarthritis of the lumbosacral spine. It  may cause localized low back pain.

Diagnosis 

History:
· Lumbar pain that increases at the end of the day and radiates across the low back.

Physical Examination:

· Pain worsens with extension of the spine.

· No neurologic deficits are present.
· Pain radiates into the posterior thigh and is exacerbated by ipsilateral bending to the side with the osteoarthritic joints (facet syndrome).

Investigations:

·  Oblique views of the lumbar spine demonstrate facet joint narrowing, periarticular sclerosis, and osteophytes (these findings have significance only with clinical correlation with historical and physical factors).
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Lumbar Spinal Stenosis

Lumbar spinal stenosis is narrowing of the spinal canal that results in compression of neural elements secondary to the growth of osteophytes, redundancy of the ligamentum flavum, and posterior bulging of the intervertebral discs.

Diagnosis

History:

· With central canal stenosis, pain in one or both legs occurs with walking (pain appears after walking variable distances, and the patient must sit or flex forward to decrease pain).

· Lateral stenosis causes unilateral leg pain with standing

· Stenosis of the intervertebral foramen causes leg pain that is persistent, regardless of the patient's position.

Physical Examination:

· The physical examination may be unrevealing unless the patient exercises to the point of developing symptoms.
· Sensory, motor, and reflex examination during the episode of pain reveals abnormal function that reverses when the pain disappears.

Investigations:

· Plain radiographs of the lumbar spine may demonstrate degenerative disc disease with zygapophyseal joint narrowing.

· Computed tomography (CT) scan can identify the presence of zygapophyseal joint disease, trefoil configuration of the spinal canal, and reduced dimensions of the canal.

· MRI can document the location of neural compression.
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Treatment of Lumbosacral Spondylosis and Lumbar Spinal Stenosis         
· Analgesics and NSAIDs.
· Teaching patients appropriate spinal biomechanics.

· Facet joint injection when conservative treatment does not provided enough relief.

· For spinal canal stenosis, epidural long-acting corticosteroid injections (triamcinolone 80-120 mg) given every 2 to 3 months.

· Surgical decompression for patients who are totally incapacitated by pain or limitation of movement.
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Spondylolisthesis

Spondylolisthesis is anterior displacement of a vertebral body in relation to the underlying vertebra.
Diagnosis

History:

· Low back pain that is exacerbated with standing and is relieved with rest.

· Patients with severe subluxation also have leg pain.

Physical Examination:

· Increased lordosis with a "step off".

· The neurologic examination reveals no abnormality.

Investigations:

· Plain radiographs demonstrate lytic lesions in the pars interarticularis, and lateral x-ray demonstrate the degree of subluxation.

· MRI detects the entrapment and direct impingement of spinal nerve roots. 

Treatment Guideline
· Flexion strengthening exercises.

· Analgesics and NSAIDs

· Orthopedic corsets
· Fusion surgery is useful for patients with greater than grade II  slippage and persistent symptoms of neural compression.
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Scoliosis

Scoliosis is lateral curvature of the spine in excess of 10o, most commonly begins to develop in adolescent girls.

Diagnosis

Clinical Features:
· Increasing back pain that is relieved with bed rest.
· Neurologic examination reveals findings of nerve compression in more severely affected patients.
Investigations:

· Plain radiographs allow the clinician to measure the degree of scoliosis by Cobb's method.

Treatment Guideline
· Scoliosis of 400 or less (exercise, braces, and NSAIDs.

· Progressive scoliosis (surgical fusion.  
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Mechanical Disorders of the Cervical Spine
Neck Strain
Diagnosis

History:

· Pain in the middle or lower part of the posterior aspect of the neck ( may radiate to toward the head and shoulder, sparing the arms). It is triggered by sleeping in an awkward position, turning the head rapidly, or sneezing.

Physical Examination:
· Local tenderness in the paracervical muscles, with decreased range of motion and loss of cervical lordosis.

· No abnormalities are found on shoulder or neurologic examination, laboratory tests, or radiographic studies.

Treatment Guideline
· Controlled physical activity

· Limited use of cervical orthoses

· NSAIDs and muscle relaxants

· Isometric exercise

· Modifications in the body mechanics while the patient is at work 
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Cervical Disc Herniation

Diagnosis

History:
· Radicular pain that radiates from the shoulder to the forearm to the hand.

· Neck pain is minimal or absent.

· History of sudden exertion and heavy lifting.
Physical Examination:

· Increased radicular pain with compression, extension, and lateral flexion of the cervical spine (Spurling's sign).

· Neurologic examination may reveal sensory deficit, reflex asymmetry, or motor weakness.

Investigations:

· MRI to identify the location of disc herniation and nerve impingement.

· EMG and nerve conduction tests may document abnormal nerve function.

Treatment Guideline
· Controlled physical activity
· Cervical orthoses (collars)
· NSAIDs

· Cervical traction

· Pain typically subsides within 3 months.

· Only 20% or fewer of patients require surgery.
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Cervical Spondylosis
Cervical Spondylosis is osteoarthritis of the cervical spine.
Diagnosis

History:

· Neck pain is diffuse and may radiate to the shoulders, suboccipital areas, interscapular muscles, or anterior chest.

· Blurred vision, vertigo, or tinnitus due to involvement of the sympathetic nervous system.

Physical Examination:

· Midline tenderness

Investigations:

· Plain radiographs of the lumbar spine show the intervertebral narrowing and facet joint sclerosis (the presence of abnormalities is not necessarily associated with clinical symptoms).

Treatment Guideline
· NSAIDs

· Cervical orthoses

· Patient education should stress the importance of balancing the need to restrict neck movement with a cervical collar and to maintain neck flexibility with range-of-motion exercises.
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Cervical Myelopathy 

This disorder occurs as a consequence of spinal cord compression by osteophytes, ligamentum flavum, or intervertebral disc.

Diagnosis

History:

· Neck pain is present in only one third of people with myelopathy.

· Peculiar sensations in the hands, associated with weakness and uncoordination.

· Gait disturbances, spasticity, leg weakness, and spontaneous leg movements.

· Incontinence is a late manifestation.

Physical Examination:

· Weakness of the appendages in association with spasticity and fasciculations.

· Sensory deficits include decreased dermatomal sensation and loss of proprioception.

· Hypereflexia, clonus, and positive Babinski's sign are present in the lower extremities.

Investigations:

· Plain radiographs reveal advanced degenerative disease with narrowed disc spaces, osteophytes, facet joint sclerosis, and cervical instability.
· MRI to detect the extent of spinal cord compression.

· Combined CT/myelogram imaging for distinguishing protruding discs from osteophytes.
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Treatment Guideline
· Some patients improve with conservative therapy.
· Progressive myelopathy requires surgery to protect further cord compression and vascular compromise.
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Whiplash

Whiplash is cervical hyperextension injuries of the neck associated with rear-collision motor vehicle accidents. 
Diagnosis

History:

· Stiffness and pain with motion are first noticed 12-24 hours after the accident.

· Headache is a common complaint.

· Patients may have difficulty swallowing or chewing, and may have paresthesias in the arms.

Physical Examination:

· Decreased range of neck motion and persistent paracervical muscle contraction.

· Neurologic examination is unremarkable.
Investigations:

· Loss of cervical lordosis.

Treatment Guidelines

· Cervical collars for minimal periods of time

· Mild analgesic, NSAIDs, and muscle relaxants

· Most patients improve after 4 weeks of therapy.

· Patients with persistent symptoms for greater than 6 months rarely experience significant improvement.
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Regional Rheumatic Pain Syndromes of the Upper Limb
Rotator Cuff Tendinitis

Diagnosis

· Pain in the rotator cuff on active abduction, especially between 60o and 120o, and sometimes on lowering the arm.
· In acute tendinitis, pain comes on more abruptly. Such cases tend to occur in younger patients and are more likely to have calcific deposits in the supraspinatus tendon insertion, and are seen on x-ray in external rotation.

· Chronic rotator cuff tendinitis manifests as an ache in the shoulder, usually over the lateral deltoid, and occurs on abduction and internal rotation.
· Tenderness on palpation and some loss of motion may be evident on examination.     
· Less pain is present on passive abduction than active abduction of the arm.

· Pain develops at or before 180o of forward flexion of the arm (impingement sign).

Treatment Guideline

· Rest

· Hot packs, ultrasound, or cold applications

· Specific range-of-motion exercises as soon as tolerated

· NSAIDs

· Injection of long-acting corticosteroid (methylprednisolone 40-80 mg) into subacromial bursa
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Adhesive Capsulitis (Frozen Shoulder)
Diagnosis

· Generalized pain and tenderness with severe loss of active and passive motion in all planes.
· It is rare before age 40.

· Muscle atrophy may occur early in the course.

· Arthrography helps confirm diagnosis by showing a decrease in volume of the shoulder joint capsule.

Treatment Guideline

· NSAIDs

· Corticosteroid injections into glenohumeral joint and the subacromial bursa

· Physiotherapy (ice packs, ultrasound, or transcutaneous electric nerve stimulation)

· Gentle range-of-motion exercises beginning with pendulum exercises and wall climbing with the fingers and finally active range-of-motion and strengthening exercises
· Manipulation under anesthesia may be needed in rare resistant cases.
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Thoracic Outlet Syndrome
Thoracic outlet syndrome includes a constellation of symptoms resulting from compression of the neurovascular bundle, where the brachial plexus and subclavian artery and vein exit beneath the clavicle and subclavius muscle.

Diagnosis

History:

· Neurologic symptoms predominate in most patients (pain, paresthesia, and numbness radiating from the neck and shoulder down to the arm and hand, especially distributing to the ring and little fingers).

· Vascular symptoms (discoloration, temperature change, pain on use, and Raynaud's phenomenon).

Physical Examination:

· Neurologic examination and evaluation for arterial and venous insufficiency and postural abnormalities should be done.

· The Adson test, in which the patient holds a deep breath, extends his neck, and then turns his chin toward the side being examined, is positive when the radial pulse becomes extremely weak or disappears.

· The hyperabduction maneuver, in which a reduction in radial pulse strength occurs when the patient raises an arm above the head.

Investigations:

· Chest x-ray to look for a cervical rib, an elongated transverse process of C7, or healing fracture or exostoses. 

· Nerve conduction velocity of the involved nerves may add additional information.
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· Somatosensory evoked potentials have been used.

· Angiogram or venogram can be obtained in cases of suspected arterial or venous compression.    

Treatment Guideline
· Good posture

· Strengthening of the scalene and pectoral muscles 

· Scapular mobilization and strengthening of the shoulder girdle musculature

· Local anesthetic injection into the scalene anticus muscle

· In resistant or severe cases, the first rib and the scalene muscle may be resected.
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Olecranon Bursitis

Diagnosis

· The bursa is swollen and tender on pressure, but pain may be minimal and generally no motion is lost.

· Aspiration may yield clear or blood-tinged fluid with a low viscosity, or grossly hemorrhagic fluid.

Treatment Guideline

· Aspiration alone and protection from trauma.

· A small dose of corticosteroid may be injected. 
· Septic olecranon bursitis is treated by aspiration, drainage and administration of appropriate antibiotic.
· Surgical excision is occasionally needed.
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Lateral Epicondylitis (Tennis Elbow)
Diagnosis

· Localized tenderness directly over or slightly anterior to the lateral epicondyle.

· Pain during handshakes, lifting a briefcase, or other similar activities.

· Resisted wrist extension aggravates the pain.

· In chronic cases, x-ray is done to check for calcification, exostosis, or other bony abnormalities.
Treatment Guideline   

· Altering activities and preventing overuse of the forearm musculature

· Ice packs, heat, and NSAIDs

· Forearm brace

· Local corticosteroid injection with a 25-gauge needle over the lateral epicondyle

· Isometric strengthening 
                                                              (20)
Medial Epicondylitis (Golfer's Elbow)
Diagnosis

· Local pain and tenderness over the medial epicondyle.

· Resistance to wrist flexion exacerbates the pain.

Treatment Guideline

· Alteration of activities

· NSAIDs

· Local corticosteroid injection at medial epicondyle site
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Ulnar Nerve Entrapment

Diagnosis

· Numbness and paresthesia of the little finger and adjacent side of the ring finger as well as aching of the medial aspect of the elbow.

· Tenderness may be elicited when the ulnar nerve groove, located on the posteroinferior surface of the medial epicondyle, is compressed.

· A positive Tinel's sign, elicited by tapping the nerve at the elbow.

· Nerve conduction test shows slowing of ulnar motor and sensory conduction and prolonged latency .  
Treatment Guideline

· Avoiding pressure on the elbow

· Repetitive elbow flexion

· In severe persistent cases, surgical correction is needed.
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Ganglion

Ganglion is a cystic swelling arising from a joint or tendon sheath that occurs most commonly over the dorsum of the wrist.
Diagnosis

· The only symptom is swelling.

· Large ganglion produces discomfort on wrist extension.

Treatment Guideline 

· Aspiration of the fluid with or without injection of corticosteroid

· Use of splint may prevent recurrence.

· In severe cases, the whole ganglion may be removed.
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De Quervian's Tenosynovitis

De Quervian's tenosynovitis is inflammation and narrowing of the tendon sheath around the abductor pollicis longus and extensor pollicis brevis.
Diagnosis

· Pain, tenderness, and occasionally, swelling over the radial styloid.

· Finkelstein test (pain increases when the thumb is folded across the palm and the fingers are flexed over the thumb as the examiner passively deviates the wrist toward the ulnar side.

Treatment Guideline 

· Splinting

· Local corticosteroid injection

· NSAIDs

· Surgical removal of the inflamed tenosynovium
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Tenosynovitis of the Wrist
Tenosynovitis occurs in flexor and extensor tendons of the wrist.    

Diagnosis

· Localized pain and tenderness, and sometimes swelling.
· Pain on resisted movement.

Treatment Guideline 

· Avoiding overuse
· Splinting

· NSAIDs

· Local corticosteroid injection into the tendon sheath
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Carpal Tunnel Syndrome

The median nerve and flexor tendons pass through a common tunnel at the wrist, whose rigid walls are bounded dorsally and on the sides by the carpal bones, and on the volar aspect by the transverse carpal ligament. Any process encroaching on this tunnel compresses the median nerve. 
Diagnosis

· Episodes of burning pain or tingling in the hand, often occurring during the night and relieved by vigorous shaking or movement of the hand.

· Numbness affects the index and middle fingers, radial side of the ring fingers, and occasionally the thumb.

· Phalen's test is performed by holding the wrist flexed at 90o for 1 minute.

· Tinel's sign is positive.

· Loss of sensation may be demonstrated in the index, middle finger, or radial side of the fourth finger.

· Weakness and atrophy of the muscles of the thenar eminence may appear in chronic cases.

· Prolonged distal latency time during electrodiagnostic studies.

Treatment Guideline   

· In milder cases, splinting the wrist in a neutral position
· Local injection of corticosteroid into the carpal tunnel area, using a 25-gauge needle

· When conservative treatment fails, surgical decompression of the tunnel by release of the transverse carpal ligament and removal of tissue compressing the median nerve.
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Trigger Finger (Volar Flexor Tenosynovitis) 

Trigger finger is inflammation of the tendon sheaths of the flexor digitorum profundus tendons in the palm.

Diagnosis

· Pain in the palm is felt on finger flexion.

· Localized tenderness and swelling of the volar tendon sheaths.

· Often a nodule composed of fibrous tissue can be palpated in the palm just proximal to the metacarpophalangeal joint on the volar side.

· Triggering or locking may be intermittent.

Treatment Guideline   

· Injection of a long-acting steroid into the tendon sheath 
· Surgery on the tendon sheath may be needed in unremitting cases.

                                                                (27)
Dupuytren's Contracture

Dupuytren's contracture is thickening and shortening of the palmar fascia.
Diagnosis

· Thick, cordlike superficial fibrous tissue felt in the palm causing a contracture, usually of the ring finger.

Treatment Guideline

· Heat and ultrasound
· Stretching

· Intra-lesional injection of corticosteroid

· Surgical intervention (limited fasciectomy, digital amputation, or    palmar fasciotomy)
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Regional Rheumatic Pain Syndromes of the Lower Limb

Trochanteric Bursitis

Diagnosis
· Aching over the trochanteric area and lateral thigh (walking, various movements, and lying on the involved hip may intensify the pain).

· Point tenderness on palpation over the trochanteric area.

· Pain may be worse with external rotation and abduction against resistance.

Treatment Guidelines 

· Local injection of depot corticosteroid using a 22-gauge, 3.5" needle

· NSAIDs

· Weight reduction

· Strengthening and stretching of the gluteus medius muscle and iliotibial band
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Meralgia Paresthetica

Meralgia paresthetica is sensory symptoms due to compression of the lateral femoral cutaneous nerve that innervates the anterolateral aspect of the thigh.

Diagnosis

· Intermittent burning pain associated with hyperesthesia and sometimes with numbness of the anterolateral thigh.
· Extension and abduction of the thigh or prolonged standing and walking may make symptoms worse.

· Pain can be elicited by pressing on the inguinal ligament just medial to the anterior superior iliac spine.

· Nerve conduction velocity studies help confirm the diagnosis.

Treatment Guideline

· Weight reduction
· Heel correct

· Local injection of a corticosteroid just medial to the anterior superior iliac spine
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Coccydynia

Diagnosis
· Pain in the coccyx area when pressure is applied to the area (this most notably occurs upon sitting).

· Localized tenderness over the coccyx on palpation.

· Plain x-ray to exclude a fracture or dislocation of the coccyx

Treatment Guideline 

·  Local injection of long-acting corticosteroid and 2 ml of 2% lidocain 
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Popliteal Cyst (Baker's Cyst)
Diagnosis

· Cystic swelling with mild or no discomfort (with further distension of the cyst, however, a greater awareness and discomfort is experienced, particularly on full flexion or extension).

· A syndrome mimicking thrombophlebitis may occur, resulting from cyst dissection into the calf or actual rupture of the cyst (findings include diffuse swelling of the calf, pain, and sometimes erythema and edema of the ankle).

· Ultrasound is used to make a diagnosis and monitor the course of ruptured popliteal cyst.

· Doppler ultrasound to exclude the possibility of concomitant thrombophlebitis.

Treatment Guidelines 

Cyst related to inflammatory arthritis:

· Injection of corticosteroid into the knee joint 

Cyst results from osteoarthritis of the knee:

· Surgical repair of the underlying joint lesion is usually necessary to prevent recurrence of the cyst.
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Patello-Femoral Pain Syndrome (Chondromalacia Patellae)        
Diagnosis

· Pain and crepitus in the patellar region.

· Stiffness occur after prolonged sitting and is alleviated by activity.

· Overactivity involving knee flexion, particularly under loaded conditions such as stair climbing, aggravates the pain.

· On examination, pain occurs when the patella is compressed against the femoral condyle or when the patella is displaced laterally.

Treatment Guideline 

· Analgesics

· NSAIDs

· Ice

· Rest

· Avoidance of knee overuse

· Isometric strengthening exercise for the quadriceps muscle

· In some patients, surgical realignment may be tried.
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Achilles Tendinitis

Diagnosis

· Pain, swelling, and tenderness over the Achilles tendon at its attachment and in the area proximal to the attachment.

· Crepitus on motion and pain on dorsiflexion may be present.

· Ultrasonography aids in the diagnosis.

Treatment Guideline 

· NSAIDs

· Rest

· Shoe correction

· Heel lift

· Gentle stretching

· Splint with slight plantar flexion

· Fluoroscopic-guided steroid injection followed by rest
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Plantar Fasciitis
Diagnosis

· Pain in the plantar area of the heel (pain occurs in the morning upon arising and is most severe for the first few steps; and after an initial improvement, the pain may worsen later in the day, especially after prolonged standing or walking).

· Tenderness anteromedially on the medial calcaneal tubercle at the origin of the plantar fascia.

Treatment Guideline

· Relative rest with  a reduction in stressful activity

· NSAIDs

· Use of heel pad or heel cup orthoses

· Arch support

· Stretching of the heel cord and plantar fascia

· Local corticosteroid injection, using a 25-gauge needle
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Hallux Valgus

Diagnosis

· Deviation of the large toe lateral to the midline and deviation of the first metatarsal medially.

· A bunion (adventitious bursa) on the head of the first metatarsophalangeal joint often causing pain, tenderness, and swelling.

Treatment Guideline 
· Stretching of shoes

· Use of bunion pads

· Surgery
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Metatarsalgia
Metatarsalgia is pain arising from metatarsal heads.

Diagnosis

· Pain on standing and tenderness on palpation of the metatarsal heads.

· Calluses over the metatarsal heads.

Treatment Guideline

· Elevating the middle portion of the transverse arch with an orthotic device

· Strengthening of the intrinsic muscles

· Weight reduction

· Use of metatarsal pads or metatarsal bar 
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Pes Planus (Flat Foot)
Diagnosis

· It is often asymptomatic.

· It may cause fatigue of the foot muscles and aching with intolerance to prolonged walking or standing.
· Loss of the longitudinal arch on the medial side and prominence of the navicular and head of the talus.

· The calcaneus is everted (valgus), and out-toeing can be seen on ambulation.
Treatment Guideline
· Thomas heel

· Firm shoes

· Grasping exercise to strengthen the intrinsic muscles

· Shoe orthoses

· Asymptomatic is left untreated
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Pes Cavus (Claw Foot)
Diagnosis

· Unusually high medial arch.

· In severe cases, a high longitudinal arch, resulting in shortening of the foot.

· Dorsiflexion of the proximal interphalangeal joints and plantar flexion of the distal interphalangeal joints, giving a clawlike appearance to the toes.

· Foot fatigue, pain, and tenderness over the metatarsal heads with callus formation.

Treatment Guideline

· It may be asymptomatic. 
· Use of metatarsal pads or a bar

· Stretching of the toe extensors

· In severe cases, surgical correction may be needed
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Tarsal Tunnel Syndrome

In tarsal tunnel syndrome, the posterior tibial nerve is compressed at or near the flexor retinaculum.

Diagnosis

· Numbness, burning pain, and paresthesias of the toes and sole extend proximally to the area over the medial malleolus.

· Nocturnal exacerbation may be reported.

· Positive Tinel's sign may be elicited on percussion posterior to the medial malleolus.

· Electrodiagnostic test may show prolonged motor and sensory latencies and slowing of the nerve conductive velocities.

· The ankle is passively maximally everted and dorsiflexed while all of the MTP joints are maximally dorsiflexed. The position is held for 5 to 10 seconds, and in a positive test, numbness and/or pain are produced and tenderness is intensified. 

Treatment Guideline 

· Shoe correction

· Steroid injection into the tarsal tunnel

· Surgical decompression is often needed                                                               
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Fibromyalgia Syndrome 
Fibromyalgia (FM) is the most common cause of chronic, widespread soft tissue pain.

Diagnosis

· American College of Rheumatology (ACR) criteria for the classification of FM include a history of chronic widespread pain involving all four quadrants of the body and the axial skeleton, plus the presence of 11 of 18 tender points (mid-trapezius, second/third costochondral junction, one cm distal to lateral epicondyle, upper medial tibia, interspinous ligaments C5-7, mid-supraspinatus, interspinous ligaments L4/5, mid gluteal) on physical examination (patient experienced pain with moderate digital pressure, sufficient to just whiten the nail). 
· A variety of nonspecific symptoms are often present in FM. These include fatigue (often worsened by physical activity), paresthesias, irritable bowel complaints, migraine headaches, and deficits of attention and memory.
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Management Guideline

Fibromyalgia-like symptoms > 3 months ( 

Evaluate for other disorders (complete history and physical examination, check ESR, CRP, CBC, chem. panel, TSH) (
Normal workup (
· Educate about condition

· Pharmacological treatment to improve "symptoms" of pain, sleep disturbance, and fatigue:

Tricyclic antidepressants (amitriptyline) 10 mg/day, increasing slowly (10 mg every 1-2 weeks up to 50-100 mg)

Serotonin reuptake inhibitors (fluoxetine) 20 mg/day
· Non-pharmacological treatment to improve "function":

Exercise, low-impact and aerobic 

Cognitive behavioral therapy
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Rheumatoid Arthritis 
Rheumatoid arthritis (RA) is a chronic systemic autoimmune inflammatory disease that affects all ethnic groups throughout the world, with females 2.5 times more likely to be affected than males.
Clinical Features:
· Insidious-onset symmetrical joint pain and swelling (wrists, metacarpophalangeal joints, proximal interphalangeal joints of the fingers, interphalangeal joints of the thumbs, and metatarsophalangeal joints are most commonly affected; followed by ankles, knees, elbows, and shoulders).
· Morning stiffness lasting more than an hour is a hallmark symptom of RA.
· Physical findings are most notable for joint-centered swelling, deformities, and painful or reduced joint motion.

· Extra-articular disease occurs in seropositive patients and includes rheumatoid nodules, Sjogren's syndrome, interstitial lung disease, and vasculitis.

Investigations: 

· Laboratory tests that support a diagnosis of RA include elevated erythrocyte sedimentation rate (ESR) and C-reactive protein (CRP), positive rheumatoid factor (RF), positive anti-cyclic citrullinated peptide (CCP) antibody. Further evidence of chronic inflammation includes anemia and hypoalbuminemia.

· Radiographs may reveal periarticular osteoporosis, joint space narrowing, erosions, and deformities. Magnetic resonance imaging and ultrasound may be more sensitive in early disease.
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Diagnosis

The 1987 Revised Criteria for the Classification of Rheumatoid Arthritis
1. Morning stiffness

2. Arthritis of three or more joint areas

3. Arthritis of hand joints

4. Symmetric arthritis

5. Rheumatoid nodules

6. Serum rheumatoid factor

7. Radiographic changes

For classification purposes, a patient shall be said to have RA if he/she has       satisfied at least 4 of these 7 criteria.
Treatment goals in RA:

· Early and effective control of synovitis to prevent joint damage, and disability

· Prevention of secondary consequence of chronic inflammation such as osteoporosis and cardiovascular disease
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Treatment:
· Symptomatic relief of pain and swelling using:

      NSAIDs [non-selective (piroxicam 20 mg/day, or diclofenac sodium

      75-100 mg/day) and non-selective COX-2 inhibitors (celecoxib 200 

      mg/day)] 

      Glucocorticoids (prednisolone 7.5 mg/day or IV pulse

      methylprednisolone 500-1000 mg/day for 3 consecutive days
      according to disease severity) as a bridge therapy

· Disease modifying drugs such as methotrexate, sulfasalazine, hydroxychloroquine, or leflunoamide should be initiated within the first 3 to 6 months of disease.

· If RA cannot controlled with one or more conventional therapies, biologic therapies such as anti-TNF drugs should be used.

· Advice patients to take calcium and vitamin D to prevent osteoporosis.

Bone densitometry should be performed to address the need for a bisphosphonates or a selective estrogen receptor blocker.

· Low dose aspirin (100 mg) should be considered in patients over the age of 50 years as primary prevention for cardiovascular disease.

Cholesterol levels should be regularly monitored and cholesterol-lowering medications (simvastatin 10-20 mg/day) prescribed as needed.            
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Algorithm for Treating Active RA
Active RA (Mild disease (Hydroxychloroquine 300-500 mg/day 

                                                  or sulfasalazine 2 g/day
                                               (Inadequate response (
                                                   Methotrexate 7.5-15 mg weekly + folic acid 
                 ( Moderate-to-severe (Methotrexate 7.5-15 mg weekly

                                               Consider low dose prednisolone (5-10 mg/day)  
                                               (inadequate response (
                                               Escalate MTX up to 25 mg/wk

                                               Consider switching from oral to SC route 

                                               (Inadequate response (
                                               Add other DMARD

                                               - MTX + Anti-TNF (etanercept 25 mg twice a

                                                 week SC or infliximab 3-5 mg/Kg IV at

                                                 baseline, wk 2,6,& then every 6-8 wks)
                                               - MTX + leflunoamide 20 mg/day  
                                               - MTX + HCQ + SSZ  
                                               (Inadequate response (
                                               Switch to other DMARD combination
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Juvenile Idiopathic Arthritis 
Juvenile idiopathic arthritis (JIA) is the most common form of childhood arthritis and one of the more common chronic childhood illnesses. It is an umbrella term that refers to a heterogeneous group of disorders that have in common chronic arthritis.

Diagnosis

· The criteria for JIA require disease onset before the 16th birthday, persistent objective arthritis in one or more joints for at least 6 weeks, and exclusion of other causes of childhood arthritis.
· Juvenile idiopathic arthritis is subdivided into seven categories: systemic, polyarthritis rheumatoid factor positive, polyarthritis rheumatoid factor negative, oligoarthritis (subcategories of persistent and extended), psoriatic arthritis, enthesitis-related arthritis, and undifferentiated arthritis.

Systemic

· Arthritis with or preceded by daily fever of at least 2 weeks duration, documented to be quotidian for at least 3 days, and accompanied by at least one of the following: evanescent, nonfixed, erythematous rash; generalized lymphadenopathy; hepato- or splenomegaly; and serositis.

· Children with systemic JIA often have growth delay, osteopenia, anemia, leukocytosis, thrombocytosis, and elevated acute-phase reactants. Positive RF and uveitis are rare.
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Polyarthritis

· Arthritis affecting five or more joints during first 6 months of the disease.

· To be considered RF+, the patient must have at least two positive results for RF at least 3 months apart during the first 6 months of disease.

· Polyarthritis RF+ patients are almost always girls with later disease onset , who are usually HLA-DR4 positive, have symmetric small joint arthritis, and are at greater risk for developing erosions, nodules, and poor functional outcome compared with RF– patients. 

Oligoarthritis
· Arthritis in 4 or less joints at any time during the first 6 months of the disease.
· Oligoarthritis JIA patients are divided into two subcategories: persistent and extended.

· Persistent oligoarthritis JIA patients never have a cumulative total of more than four joints with arthritis during the course of the disease.

· Extended oligoarthritis JIA patients demonstrate a cumulative total during the course of the disease of arthritis in five or more joints after the first 6 months of the disease.

· Patients with oligoarthritis JIA are commonly younger (1-5 years old at onset), are more likely to be girls, are often ANA positive, and have the greatest risk for developing chronic eye inflammation.   
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· Because severe, irreversible eye changes, including corneal clouding, cataracts, glaucoma, and partial or total visual loss, can occur, patients should be screened at regular intervals and treated by experienced eye specialists.

Psoriatic Arthritis

· Arthritis and psoriasis or arthritis and at least two of the following: physician-diagnosed psoriasis in first-degree relatives, dactylitis, and nail abnormalities (pitting or onycholysis).

Enthesitis-Related Arthritis

· Arthritis and enthesitis or arthritis or enthesitis plus any two of the following: sacroiliac joint tenderness and/or inflammatory lumbosacral pain, positive HLA-B27, physician-diagnosed HLA-B27-associated disease in first- or second-degree relative, symptomatic anterior uveitis, and male > 6 years old at onset of arthritis or enthesitis.            
Undifferentiated

· Arthritis but does not fulfill any of the above categories or fits into more than one category.
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Medical Treatment

Drugs                                                                                                    Indications 

NSAIDs [naproxen 7.5-10 mg/Kg (max 500 mg) twice daily,    Synovitis

ibuprofen 10-15 mg/Kg (max 800 mg) 3-4 times daily,              pain, 
meloxicam 0.25-0375 mg/Kg (max 15 mg) once daily]              & stiffness
Corticosteroid 
Intra-articular (methylprednisolone 40-80 mg)                           Injection of 
                                                                                                              a few 

                                                                                                              swollen 
                                                                                                              joints
Systemic (periodic IV pulses of MP 30 mg/Kg/dose, max 1g    Fever,       
                                                                                                             serositis,  
                                                                                                             bridging

                                                                                                             medication     
MTX (10-15 mg/m2/wk)                                                                  Disease
                                                                                                            modifying     
Sulfasalazine (15-25/Kg (max 1500 mg) twice daily                  Disease
                                                                                                            modifying      
Leflunoamide (<20 Kg: 10 mg every other day                          Disease    
20-40 Kg: 10 mg/day                                              modifying     

>40 Kg: 20 mg/day) 

Etanercept (0.4 mg/Kg, max 25 mg, SC twice weekly)   Biologic modifying                                                                                                              
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Guidelines for the Treatment of JIA subtypes

Oligoarthritis 

· NSAIDs (No response or flexion contracture (IA corticosteroid injection (triamcinolone hexacetonide) (No response, extended oligoarthritis, or small joint involvement  (Treated as patients with polyarthritis

Polyarthritis

· NSAIDs (symptomatic treatment)

· MTX should be started early, 10 mg/m2/week (No response (Increase MTX to 15 mg/m2/week (No response (Change to SSZ & leflunoamide (No response (Anti-TNF medications (etanercept)

Systemic Arthritis 

· NSAIDs & systemic corticosteroid for symptomatic relief (fever and serositis)

· MTX

· Anti-TNF medications

Enthesitis-Related Arthritis

· SSZ for peripheral arthritis

· Anti-TNF medications for axial arthritis

Psoriatic Arthritis

· Treated as the particular JIA subset (oligo-, poly-, or enthesitis-related arthritis)
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Uveitis
· Topical corticosteroid drops

· MTX for severe uveitis & corticosteroid-dependent patients

· Infliximab for patients not responsive to MTX
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Sero-Negative Spondyloarthropathies

Psoriatic Arthritis
Psoriatic arthritis (PsA) is an inflammatory arthritis associated with psoriasis. Psoriasis is an inflammatory skin condition that presents with a red scaly rash often on the extensor surfaces but may also affect the scalp and flexor areas as well as palms and soles. It commonly affects the nails with either pits or onycholysis.
Diagnosis

· There are multiple clinical subsets of PsA reflecting variable clinical patterns including: distal joint disease, arthritis mutilans, oligoarthritis (less than or equal to four joints), rheumatoid arthritis-like polyarthritis, and spondylitis.
· Other musculoskeletal features include dactylitis (sausage digit), tenosynovitis, and enthesitis.

· Patients with PsA may also have iritis, urethritis, nonspecific colitis, and cardiovascular manifestations.

· Diagnosis is made on clinical grounds in patients with psoriasis having skin, scalp, or nail changes. Rheumatoid factor should be negative.
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Treatment Guideline

· NSAIDs for musculoskeletal pain symptoms and for mild disease

· DMARDS for moderate to severe disease 
First-line: MTX, sulfasalazine, or cyclosporine 

Second-line: Azathioprine, or leflunoamide

· TNF-alpha inhibitors for resistant and destructive arthritis

Etanercept 25 mg SC twice weekly, or infliximab 3-5 mg/Kg at 0, 2, 6, and every 6-8 weeks thereafter

· Glucocorticosteroids:

Intra-articular steroid for monoarticular PsA, oligoarticular disease, polyarticular patient has one or a few joints inadequatly controlled by systemic drugs, enthesitis, and tendinitis
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Ankylosing Spondylitis 
Ankylosing spondylitis (AS) is a chronic inflammatory disease of the sacroiliac joints and spine that may be associated with a variety of extraspinal lesions involving the eye, bowel, and heart.
Clinical Features:
· The principal musculoskeletal lesions associated with AS are sacroiliitis, synovitis, and enthesitis (inflammation at the site of tendinous insertions into bone).

· Sacroiliitis, the most common initial feature, causes pain in the buttocks, typically alternating in severity between the left and right sides.
· When synovitis is present, the hips, knees, ankles, and metatarsophalangeal joints are affected most commonly.

· Acute anterior uveitis, characteristically unilateral, is the typical ocular lesion. Patients presents with a red, painful, photophobic eye.

· A sizable minority (10-15%) of patients with AS have full-blown inflammatory bowel disease.

Imaging:
· Conventional radiographs of the sacroiliac joints are usually the most helpful diagnostic test.

· In earlier cases, findings on magnetic resonance imaging may also be diagnostic.   
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Diagnosis
Modified New York Criteria for Ankylosing Spondylitis

1. Low back pain for at least 3 months duration improved by exercise and not relieved by rest.

2. Limitation of lumbar spine motion in sagital and frontal planes.

3. Chest expansion decreased relative to normal values for age and sex.

4a. Unilateral sacroiliitis grade 3-4.

4b. Bilateral sacroiliitis grade 2-4.

Definite AS if (4a or 4b) and any clinical criterion (1-3) 

Treatment Guideline

· Symptomatic patients (peripheral arthritis, axial arthritis, or enthesitis) should be given a trial of at least two NSAIDs. (indomethacin is the most commonly prescribed NSAID)
· Patients with moderate disease activity or greater [BASDAI score of 4 or above and a physician global score of at least 2 (range 0-4)] should be given additional therapy:

Patients with peripheral symptoms (SSZ, MTX, or combination of both

Patients with purely axial manifestations (Infliximab or etanercept

Patients with concomitant inflammatory bowel disease (infliximab

· Physiotherapy and stretching exercises are cornerstone of AS 
treatment.
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Reactive Arthritis

In reactive arthritis (ReA), exposure of the host to infectious agents (Chlamydia, Salmonella, Shigella, Yersinia, and Campylobacter species. leads to the development of an inflammatory arthritis and other manifestations of systemic disease in the absence of infectious process.

Clinical Features:
· Reactive arthritis characteristically involves the joints of the lower extremities in an asymmetric,oligoarticular pattern.

· A dactylitis ("sausage digit") pattern in the feet is typical of ReA.

· Enthesopathy and anterior uveitis are often found in ReA.

· Cutaneous manifestations of ReA include: keratoderma blenorrhagicum, a papulosquamous rash affecting the palms and soles; nail dystrophy; circinate balanitis, characterized by shallow ulcers on the glans or the shaft of the penis; and oral ulcers, typically painless. 

Treatment Guideline

· First line treatment: NSAIDs for acute synovitis and enthesitis.

Intra-articular methylprednisolone (40-80mg) injection for monoarthritis.

· Second line treatment: sulfasalazine 2g/day or methotrexate 7.5-15mg for persistent arthritis.

· Ciprofloxacillin 500mg twice daily for 5 days for Chlamydia-induced reactive arthritis.

                                                                (57)
Enteropathic spondyloarthritis

Enteropathic Spondyloarthritis is the inflammatory arthritis that often accompanies ulcerative colitis or Crohn's disease.

Clinical Features:

· The peripheral arthritis of enteropathic spondyloarthritis is typically oligoarticular, asymmetric, and migratory. It has a predilection for joints of the lower extremities.

· The axial disease of enteropathic spondyloarthritis is indistinguishable clinically from that of primary AS.

Treatment Guideline

· First line treatment: NSAIDs in both axial and peripheral disease. (caution: NSAIDs may exacerbate underlying inflammatory bowel disease)

Intra-articular MP (40-80mg) injection for monoarthritis.

· Second line treatment: sulfasalazine 2g/day for persistent peripheral arthritis.

· Infliximab 3-5mg at 0, 2,6, and every 6-8  weeks for resistant cases.
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Osteoarthritis 
Osteoarthritis (OA) is the most common form of joint disease in humans, characterized by cartilage loss accompanied by an increase in bone density and bone formation around the joint.

Diagnosis

· The most commonly affected are apophyseal joints of the cervical and lumbar spine, interphalangeal joints of the hand, the thumb base, the first metatarsophalangeal joint, the hips, and the knees.
· Osteoarthritis is strongly age related. Additional risks include family history, female sex, obesity, and trauma.

· The symptoms of OA are pain, short-lasting stiffness, cracking of joints, joint swelling, fatigue, and functional limitation.
· On physical examination, firm swelling around the joint line, crepitus, and restricted range of motion.

· Diagnosis of OA can usually be made by history and physical exam, but radiographs demonstrating joint space loss, osteophytes, and changes in the subchondral bone are diagnostic.

Nonpharmacologic treatments include:

· Patient education

· Weight reduction

· Aerobic exercise programs

· Physical therapy

· Range-of-motion exercises 
· Muscle strengthening exercises
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· Assistive devices for ambulation

· Appropriate foot wear 

Pharmacologic approaches include:

· Non-narcotic analgesics (paracetamol 1000mg t.i.d) is the oral analgesic to try first, and if successful, the preferred long-term oral analgesic.  
· NSAIDs should be considered in patients unresponsive to paractamol.
For patients with gastro-intestinal risk: selective COX-2 inhibitor (celecoxib 100-200mg/day) or non-selective NSAIDs plus proton-pump inhibitor.   

· Intra-articular injection of long-acting corticosteroid (MP 40-80 mg) for inflammatory OA associated with joint effusion and MP 20mg for OA of the first metacarpophalangeal joint.
· Topical: ibuprofen gel.
· Nutritional supplements:

Oral glucosamine sulphate and chondroitin sulphate may benefit some patients with early OA (have symptomatic effect and may modify structure).
Hyaluronan injection may be useful for isolated joint involvement (hip and knee joints).

· Surgical joint replacement (hip and knee) has to be considered in patients with radiographic evidence of OA who have refractory pain and disability (can reduce pain and improve function in appropriate candidate). 
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Crystal-Induced Arthropathies

Gout

Gout is a clinical disease associated with hyperuricemia and caused by the deposition of monosodium urate (MSU) crystals in around the tissues of joints.

Clinical features:

· The course of classic gout passes through three distinct stages: asymptomatic hyperuricemia, acute intermittent gout, and advanced gout.
· The vast majority of people with hyperuricemia never develop symptoms associated with uric acid excess, such as gouty arthritis, tophi, or kidney stones.

· In men, the first attacks usually occur between the fourth and sixth decades of life. In women, the age of onset is older and varies with several factors, including the age of menopause and the use of thiazide diuretics.
· The onset of a gouty attack usually is heralded by the rapid development of warmth, swelling, erythema, and pain in the affected joint.

· The joint most commonly affected first by gout is the first metatarsophalangeal joint. This condition is known as podagra.

· Advanced gout (chronic tophaceous gout) usually develops after 10 or more years of acute intermittent gout.
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Radiographic Features:
· In acute gouty arthritis, the only finding may be soft tissue swelling around the affected joint.
· Bone and joint abnormalities develop only after many years of disease. Most frequently, the abnormalities are asymmetric and seen in the feet, hands, wrists, elbows, and knees.

· Gouty erosions are slightly remote from the joint; has features that are both atrophic and hypertrophic, leading to erosions with an overhanging edge.
· The joint space is preserved in gout until very late in the disease process, and juxta-articular osteopenia is absent or minimal.

Laboratory Features:
· An elevated serum urate level (> 6.8 mg/dl) is of limited value in establishing the diagnosis. The vast majority of hyperuricemic subjects will not develop gout, and serum urate levels may be normal during gouty attacks.
· The definitive diagnosis of gout is by aspirating and inspecting synovial fluid or tophaceous material and demonstrating characteristic MSU crystals.

· A 24-hour urine uric acid measurement is useful for patients being considered for uricosuric therapy (probenecid or sulfinpyrazone) or when the cause of marked hyperuricemia (> 11 mg/dl) is being investigated. On a regular diet, urinary uric acid excretion of more than 800 mg in 24 hours suggests a problem of urate overproduction.
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Diagnosis
Criteria for the Classification of Acute Gouty Arthritis

A. The presence of characteristic urate crystals in the joint fluid, or

B. A tophus proved to contain urate crystals by chemical means or polarized light microscopy or the presence of 6 of the following 12 clinical, laboratory, and x-ray phenomena listed below:

1. More than one attack of acute arthritis

2. Maximal inflammation developed within 1 day

3. Attack of monoarticular arthritis

4. Joint redness observed

5. First metatarsophalangeal joint painful or swollen

6. Unilateral attack involving first metatarsophalangeal joint

7. Unilateral attack involving tarsal joint

8. Suspected tophus

9. Hyperuricemia

10. Asymmetric swelling within a joint (radiograph)

11. Subcortical cysts without erosions (radiograph)

12. Negative culture of joint fluid for microorganisms during attack of joint inflammation
                                                               (63)
Treatment Guideline

· In absence of contraindications, NSAIDs are considered first-line therapy for acute gout (ibuprofen 800mg q.i.d, indomethacin 50mg t.i.d).
· Systemic glucocorticoids are effective for patients in whom NSAIDs are contraindicated (prednisolone 30-60mg/day over 10-14 days.
· Intra-articular methylprednisolone injection may be effective if only 1 or 2 joints are affected.

· Colchicine (0.6mg once or twice daily) is an appropriate therapy for prophylaxis against recurrent gout flares (used with urate- lowering agents).
· The 2 standard urate-lowering therapies are:

Allopurinol 100mg/day titrated upward over several weeks up to 300mg/day.

Uricosuric agents (probencid 500mg-1g twice daily).

· Asymptomatic hyperuricemia does not require treatment.
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Calcium Pyrophosphate Dihydrate Deposition Disease
Calcium pyrophosphate dehydrate (CPPD) is one of the most common calcium-containing crystals associated with joint and periarticular disorders.
Diagnosis

· There are multiple clinical manifestations of CPPD, including pseudogout, pseudo-osteoarthritis, pseudo-rheumatoid arthritis, pseudo-neuropathic arthropathy, and asymptomatic chondrocalcinosis.

· Diagnosis is made by identifying CPPD crystals in synovial fluid of affected joints.

Treatment Guideline 
· NSAIDs for acute arthritis.

· Local or systemic corticosteroids if NSAIDs are contraindicated.

· Colchicine for prophylaxis against recurrent psudogout flares.
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Infectious Arthritis

Septic Arthritis
Microbiology 
· The causes of adult nongonococcal septic arthritis are Gram-positive cocci (75-80%) and Gram-negative bacilli (15-20%). Staphylococcus aureuse is most common organism in both native and prosthetic joint infections.
Clinical Features

· Septic arthritis is more often monoarticular (80-90%) than polyarticular (10-20%).
· The predilection is for a single joint, typically the knee.

Laboratory Findings

· Arthrocentesis and synovial fluid analysis are the cornerstones for 

· the diagnosis of septic arthritis. If the synovial fluid white blood cell (WBC) count is extremely high (e.g., > 100,000/mm3), treatment for presumed septic arthritis should be initiated pending culture result of the fluid. 

· Cell count, differential, Gram stain, culture, and examination for crystals are the crucial tests to be performed on synovial fluid.
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Empiric antibiotic regimens for patients with septic joints

Synovial fluid Gram-staining findings                 Initial antibiotic regimen

Gram positive

Gram positive cocci in clusters (staphylococcus)    Cloxacillin

Gram positive cocci in chains (streptococcus)         Cloxacillin

Gram negative

Gram negative bacilli                                           Cloxacillin + aminoglycoside

Gram negative diplococcic (gonococcus)         Ceftriaxone or cefotaxime

· All patients with prosthetic joints, intravenous line placement, or recent hospitalization are at risk for infection with methicilin-resistant staphylococcus species and should receive vancomycin until culture results are available.

· In the absence of definite Gram-stain results, an empiric regimen is the combination of cloxacillin with ceftriaxone or cefotaxime.
· Drainage of the infected joint space must be adequate.
· Immobilization of the affected joint and effective analgesic medications.
· Physiotherapy should be instituted as soon as the patient can tolerate mobilization of the inflamed joint.

· The optimal duration of antibiotic treatment for uncomplicated joint infection is 2-4 weeks. For more serious infection in compromised host, 4-6 weeks. For prosthetic joint, more prolonged.    

· For most cases of infected joint replacement, the prosthesis is  removed. 
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Spinal Brucellosis and Brucella Arthritis

Clinical Features

· Arthritis is more common in chronic infections of more than 6 months.

· It could be peripheral mono-or oligoarthritis.

· Spinal brucellosis usually affects the lumbar spine.

Investigations

· Serological tests for brucellosis (Rose-Bengal test, and IFAT for Brucellosis).

· Initially, joint or spinal x-ray may be normal, but joint or inter-vertebral space narrowing could occur later.
Treatment Guideline

· Peripheral arthritis (Rifampicin 600 mg/day + doxycycline 200 mg/day for 6 weeks.
· Spinal brucellosis (Rifampicin 600 mg/day + doxycycline 200 mg/day for 3 months + streptomycin injection 750-1000 mg every other day for 1 month. 
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Spinal Tuberculosis and Tuberculous Arthritis

Clinical Features

· The onset is insidious and diagnosis often delayed.

· Hip or knee is most commonly affected. Around 50% develop spinal disease (usually affects thoraco-lumbar or thoracic spine).

Investigations

· Culture of synovial fluid (Mycobacterim tuberculosis is the usual organism)
· Culture and biopsy of synovium.

· Chest x-ray.

· Initially, joint or spinal x-rays may be normal, but joint or inter-vertebral space narrowing and bone destruction develop rapidly if treatment is delayed.

· Magnetic resonance imaging shows the abnormalities earlier.

Treatment Guideline   

· Six-nine months of combination chemotherapy including rifampicin is recommended.

· Surgical indications:

1. Presence of motor deficits

2. Spinal deformity

3. Non-diagnostic needle biopsy

4. Lack of response to medical therapy
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Rheumatic Fever

Clinical Findings
· Acute rheumatic fever (ARF) is most frequent among 5 to 15 year olds.

· Arthritis is migratory. It persists for 1 to 4 weeks and affects larger joints, including knees, ankles, wrists, and elbows. Arthritis responds dramatically to salicylates.
· Carditis usually involves the endocardium, myocardium, and pericardium. Endocarditis is manifested by mitral and/or aortic valvulitis (auscultation of a new valvular murmur). Myocaditis manifests as tachycardia. Pericarditis manifests as pericardial effusion and/or friction rub.

· Sydenham chorea occurring several months after the inciting streptococcal infection. It is characterized by purposeless involuntary movements, incoordination, difficulty with handwriting, facial grimacing, and emotional lability. 
· Erythema marginatum is characterized by an erythematous, macular rash with pale central clearing, usually occurs on the trunk and extremities.

· Subcutaneous nodules are firm, nontender, and are usually less than 2 cm in diameter. They are typically located over bony prominences or tendon sheaths.

· Fever is usually greater than 39.0oC.

· Arthralgia may be migratory, and pain may be severe, even without objective signs of arthritis.
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Diagnosis
Modified Jones criteria for diagnosis of ARF

Major criteria (carditis, polyarthritis, chorea, erythema marginatum, and subcutaneous nodules).

Minor criteria (fever, arthralgia, elevated acute phase reactant, and prolonged PR interval on electrocardiogram).

Supporting evidence of antecedent Group A streptococcal infection (positive throat culture or rapid antigen test, and elevated or rising streptococcal antibody titer).

Diagnosis requires two major criteria or one major and two minor criteria, plus supporting evidence of antecedent Group A streptococcal infection.

Treatment Guideline

· Mild or no carditis ( Aspirin 50-100 mg/Kg/day in 4 divided doses for 2-4 weeks, then taper over 4-6 weeks.

· Moderate or severe carditis ( Prednisolone 2 mg/Kg/day in 2 divided doses for 2-4 weeks, then taper over 4 weeks, with addition of aspirin when prednisolone is equal or less than 0.5 mg/Kg/day.

· Primary anti-streptococcus therapy 1.2 million units of benzathine penicillin G IM or oral erythromycin for 10 days.

· Prophylaxis of group A streptococcus infection ( 1.2 million units of benzathine penicillin G IM every 4 weeks or sulfadiazine 500mg-1g po q.i.d.

· Medications to control cardiac symptoms (if needed) ( Diuretics, ACEI and/or cautious use of digoxin.

· Medications to control chorea ( Haloperidol or phenobarbitol.
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Connective Tissue Diseases

Systemic Lupus Erythematosus 
Systemic lupus erythematosus (SLE) is a common autoimmune disorder occurring predominantly in women during reproductive years. 
Clinical features

· The hallmark of SLE is its diversity of presentation with accumulation of manifestations over time and undulating disease course.

· Essentially any organ system can be affected by SLE with constitutional symptoms, mucocutaneous, musculoskeletal, renal, and central nervous system (CNS) being most common.

· SLE-specific skin lesions are classified into three types – chronic (discoid lupus, lupus panniculitis-lupus profundus); subacute (subacute cutaneous lupus erythematosus); and acute (malar or butterfly rash).

· Other mucocutaneous lesions include photosensitivity, alopecia, oral ulcers, and vasculitis.

· Arthralgia is the most common presenting symptom. Arthritis is nonerosive, generally nondeforming, symmetrical with involvement of the small joints of the hand, wrists and knees.

· Generalized myalgia and muscle weakness can be accompanying features of disease flares.

· Renal disease is diagnosed based on the presence of proteinuria (dipstick 2+, >500mg/24hour). There is a spectrum of renal injury that can be assessed, in part on clinical grounds, and more definitively by biopsy. Initial categories of lupus nephritis were  based on classification by the World Health Organization. 
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World Health Organization Classification of Lupus Nephritis

Class                          Pattern        

I                                  Normal   
II                                 Mesangial

III                                Focal and segmental proliferative

IV                                Diffuse proliferative

V                                 Membranous  

· Neuropsychiatric systemic lupus includes neurologic syndromes of the central, peripheral, and autonomic nervous system, and psychiatric disorders. 

Inclusive in the neurologic manifestations of the CNS are seizures, headache, myelopathy, aseptic meningitis, cranial nerves disturbances, peripheral neuropathy, mononeuritis multiplex, and transverse myelitis.

Psychiatric disorders include mood disorders, anxiety, and psychosis.

· Cardiac complications include pericarditis, myocarditis, and valvular disease. Atherosclerosis is an important cause of morbidity and mortality in SLE.
· Pleural disease includes pleurisy and pleural effusions. Pulmonary involvement includes pneumonitis, pulmonary hemorrhage, pulmonary embolism, pulmonary hypertension, and shrinking lung syndrome.
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Laboratory Features

Hematologic Abnormalities

· Anemia (anemia of chronic disease, autoimmune hemolytic anemia).

· Leucopenia, lymphopenia, and thrombocytopenia.

· The ESR is frequently elevated in SLE.

· A rise in the C-reactive protein may be an indicator of infection.

Autoantibodies and Complement

· Antinuclear antibody (ANA) presents in > 90% of SLE patients. It is nonspecific, and used for diagnostic purposes only.

· Anti-double stranded DNA (Anti-dsDNA) presents in 40-60% of SLE patients. It is associated with nephritis, and may predict disease flare and associates with flare.

· Antiribosomal P associated with diffuse CNS, psychosis, and major depression.

· Anti-SSA/Ro and anti-SSB/La associated with dry eyes and mouth, subacute cutaneous lupus erythematosus, neonatal lupus, and photosensitivity.     

· Antiphospholipid associated with clotting diathesis.

· Complement proteins (C3, C4, and CH50) are reduced with disease activity especially with lupus nephritis.
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Diagnosis

The Revised Criteria for the Diagnosis of Systemic Lupus Erythematosus

1. Malar rash

2. Discoid rash

3. Photosensitivity

4. Oral ulcers

5. Arthritis (nonerosive involving two or more peripheral joints) 
6. Serositis (pleuritis or pericarditis)
7. Renal disorder (persistent proteinuria > 500mg/day or >3+ or cellular casts)
8. Neurologic disorsder (seizures or psychosis)
9. Hematologic disorder (hemolytic anemia or leucopenia  <4000/mm3 or lymphopenia <1500/mm3 or thrombocytopenia <100,000/mm3) 

10. Immunologic disorder (anti-DNA or anti-SM or antiphospholipid antibodies)

11. ANA

For the purpose of identifying patients in clinical studies, a person must have SLE if any 4 or more of the 11 criteria are present, serially or simultaneously. 
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Treatment Guideline 

General management of SLE includes:

· Patient education

· Photo-protection

· Maintain good physical conditioning

· Appropriate immunization with influenza and pneumococcal vaccines.

· Identifying and treating risk factors for cardiovascular disease.

Pharmacological treatment includes:

· NSAIDs for arthritis, myalgia, serositis, and headache.

(In patients with renal impairment from lupus nephritis, NSAIDs should be avoided) 

· Topical corticosteroids: 

Clobetasol solution or foam for alopecia caused by SLE-associated rashes.

Topical retinoids (tretinoin) for treatment of chronic cutaneous lupus.

· Systemic corticosteroids:

Prednisolone 5-30 mg for cutaneous disease, arthritis, and serositis.

Prednisolone 1-2 mg/Kg/day for nephritis, pneumonitis, haematologic abnormalities (autoimmune thrombocytopenia and hemolytic anaemia), CNS disease, and systemic vasculitis. 
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Intra-venous pulse methylprednisolone (1g) given for 3 consecutive days when severe manifestations of SLE are life-threatening.

Once the disease activity is under control, corticosteroids are tapered to none or minimal daily (prednisolone equal or less than 5 mg/day) or alternate-day dosing for maintenance therapy.   

· Antimalarials for constitutional, cutaneous, and musculoskeletal manifestations. 
Hydroxychloroquine 200-400 mg/day (5-6.5 mg/Kg/day)
Chloroquine 250 mg/day (3.5 mg/Kg/day)
· Dapson for bullous SLE, cutaneous lesions (leukocytoclastic vasculitis)

· Azathioprine 2-2.5 mg/Kg/day is used as:

1. A steroid-sparing agent in patients with mild-to-moderate disease activity.

2. An alternative maintenance therapy to cyclophosphamide in patients with lupus nephritis and other organ-threatening manifestations.

· Methotrexate 7.5-15 mg weekly for active cutaneous and/or articular involvement, allowing corticosteroid taper.   

· Cyclophosphamide IV bolus regimens of 0.5-1 g/m2 body surface area, 6-7 monthly pulses +/- pulse methylprednisolone in the induction and then quarterly pulse cyclophosphamide for 2 years for lupus nephritis, CNS disease, pulmonary hemorrhage, and systemic vasculitis.
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· Mycophenolate mofetil 500-1500 mg twice daily for induction of remission in lupus nephritis and during maintenance phase.
· Intravenous immunoglobulin 2 g/Kg, divided into 2 to 5 daily doses. It is a favorable treatment alternative in acutely ill patients with SLE when there is a concern for a concomitant infection.

· Plasmapheresis for thrombotic thrombocytopenic purpura, catastrophic antiphospholipid syndrome, pulmonary hemorrhage, cryoglobulinemia, hyperviscosity syndrome, and other life-threatening complications of SLE if conventional therapy has failed.
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Antiphospholipid syndrome 
Antiphospholipid antibodies (aPL) are autoantibodies directed against negatively charged phospholipid/plasma proteins.

Antiphospholipid syndrome (APS) is one of the most common acquired causes of hypercoagulability.

Clinical Features
· Sites of venous thrombosis include deep venous thrombosis of the lower extremities, pulmonary emboli, Budd-Chiari syndrome, and dural sinus thrombosis.

·  The most common arterial thrombosis is stroke. Other sites of arterial thrombosis include myocardial infarction, retinal thrombosis, renal artery thrombosis, glomerular artery thrombi, and digital gangrene.  
· Miscarriage and other pregnancy morbidity.
· Cutaneous findings include livedo reticularis, splinter hemorrhage, superficial thrombophlebitis, cutaneous necrosis, digital gangrene, and leg ulcers. 

· Other nonthrombotic neurologic presentations include chorea and transverse myelitis.

· Thrombocytopenia.

· Catastrophic APS is a rare presentation with multiorgan thrombi.

                                                          (79)
Laboratory Features

· Lupus anticoagulant (LA): to confirm the presence of an LA, three criteria are required:

1. Prolongation of the clotting time, Activated partial thromboplastin time (aPTT) or the dilute Russel viper venom time (dRVVT). 

2. Prolonged clotting time does not correct with a 1:1 or 4:1 mix with normal plasma.

3. Phospholipid dependence of the coagulation test abnormality, this is accomplished by a platelet neutralization procedure.

· Anticardiolipin: medium-to-high titers of the IgG or IgM isotypes.

· Anti-Beta 2 Glycoprotein I.
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Diagnosis

Classification Criteria for Antiphospholipid Syndrome 

One clinical criterion

  Thrombosis                     Arterial

                                            or

                                            Venous  

                                            or

                                            Vasculopathy

  Pregnancy morbidity   3 or more first trimester losses

                                          or

                                          1 or more late fetal losses

                                          or

                                          Severely preterm birth due to placental

                                               Insufficiency

One laboratory criterion: persistent over 3 months

  Lupus anticoagulant

  or

  Moderate/high titer IgG or IgM anticardiolipin

  or 

  Moderate/high titer IgG or IgM anti-beta 2 glycoprotein I   
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Treatment Guideline     

· Asymptomatic APS antibodies 

(Avoid contraceptive and hormone therapy.
(Low dose aspirin can be considered as prophylactic therapy.

· Asymptomatic APS in SLE 

(Low dose aspirin

(Hydroxychloroquine

· Pregnancy loss 

(Prophylactic dose of unfractionated or low-molecular weight heparin + low dose aspirin (100 mg)

(Add IV immunoglobulin in next pregnancy if above regimen is unsuccessful.

· Thrombosis 
Acute thrombotic event

(Heparin and then life-long anticoagulation with warfarin after first thrombotic event (INR of 2.0-3.0)

Arterial thrombosis

(Aspirin

(Warfarin

(low dose aspirin + warfarin
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· Catastrophic APS

(Heparin

(Plsmapheresis

(IV immunoglobulin
(high dose methylprednisolone
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Systemic Sclerosis (Scleroderma)
 Systemic sclerosis (scleroderma; SSc) is divided into limited cutaneous disease and diffuse cutaneous on the basis of skin thickening.
Clinical Features

· Limited disease is defined as skin thickening that only affects the extremities below the elbows and/or below the knees. Diffuse cutaneous disease is defined as skin thickening proximal to the elbows and/or knees in addition to distal extremity involvement. Truncal skin may also be involved in diffuse cutaneous disease.

· The face can be involved in both forms.

· The clinical manifestations of SSc may be considered the result of three pathological processes: (1) a small vessel non-inflammatory obliterative vasculopathy; (2) the pathological accumulation of collagen in skin and other organs (fibrosis); and (3) autoimmunity.

· The obliterative small vessel vasculopathy is responsible for Raynaud's phenomenon, scleroderma renal crisis, and pulmonary artery hypertension.

· The fibrosing process results in thickened skin, pulmonary parenchymal disease (pulmonary fibrosis), and gastrointestinal dysmotility (dysphagia, esophageal stricture formation, erosive esophagitis, gastritis, constipation, and malabsorptive diarrhea).

· Tendon friction rubs, caused by an inflammation in the tendon sheath, are usually palpable on examination.

· A variety of autoantibodies  occur in SSc, including those anti-topoisomerase III antibodies and anticentromere antibodies.

· Raynaud's phenomenon, usually the first manifestation of SSc, may precede the development of other features by months to years.       
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Diagnosis
Criteria for the Classification of Systemic Sclerosis

A. Major criteria

Proximal scleroderma: Symmetric thickening, tightening, and induration of the skin of the fingers and the skin proximal to the metacarpophalangeal or metatarsophalangeal joints. The changes may affect the entire extremity, face, neck, and trunk (thorax and abdomen).

B. Minor criteria

1. Sclerodactyly: Above-indicated skin changes limited to the fingers

2. Digital pitting scars or loss of substance from the finger pad: Depressed areas at tips of fingers or loss of digital pad tissue as a result of ischemia
3. Bibasilar pulmonary fibrosis: Bilateral reticular pattern of linear or lineonodular densities most pronounced in basilar portions of the lungs on standard chest roentgenogram; may assume appearance of diffuse mottling or "honeycomb lung".    
A person shall be said to have systemic sclerosis if the one major or two or more minor criteria are present.
Organ-based therapy in systemic sclerosis

· General measures (nutrition, fitness, emotional support).

· Symptomatic treatment
Arthritis / tendinitis (NSAIDs

Myositis / myopathy (Corticosteroids
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Gastrointestinal symptoms 

Gastro-esophageal reflux disease (Long-term proton-pump inhibitor.

Stricture (Esophageal dilatation.

Diarrhea (Prokinetic agents (metoclopramide) 

                 (Antibiotics (metronidazol 250mg t.i.d or
                     ciprofloxacillin 500mg q.d. 
Gastric antral venous ectasia (Endoscopy and laser

                                                         Photocoagulation
· Vascular 

Raynaud's phenomenon (Calcium channel blocker (amlodipine)

                                             (Serotonin reuptake inhibitor

                                                 (fluoxetine)

Pulmonary artery hypertension (Bosentan (endothelin receptor

                                                              antagonist) for WHO class III

                                                              patients 

                                                             (Intravenous epoprostenol for

                                                                 WHO class IV patients

Scleroderma renal crisis (Angiotensin converting enzyme

                                                inhibitor (captopril)

                                             (Blood pressure control
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· Anti-inflammatory therapy

Cyclophosphamide for interstitial lung disease.

Mycophenolate mofetil for early diffuse disease including interstitial lung disease.

Methotrexate for skin involvement and myositis.

· Antifibrotic

Penicillamine had been used but with no proven efficacy.
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Idiopathic Inflammatory Myopathies (Polymyositis and Dermatomyositis)
The idiopathic inflammatory myopathies (IIM) are a heterogenous group of disorders characterized by chronic inflammation of striated muscle and skin.
Clinical Features

· Fatigue, fever, and weight loss may occur.

· Skeletal muscle weakness develops insidiously, is bilateral and symmetric in distribution, affects proximal muscles much more than distal muscles, and is painless.

· The skin involvement in dermatomyositis includes Gottron's papules (scaly, erythematous, or violaceous papulesand plaques located over bony prominences, particularly over the small joints of the hands, elbows, knees, and ankles), heliotrope rash on eyelids, photosensitivity, pruritus, rash located over the upper back and across both shoulders, and Raynaud's phenomenon.

· Characteristic changes seen in juvenile DM include cutaneous necrosis, lipodystrophy, and subcutaneous calcifications.

· Mild rheumatoid-like arthritis or arthralgias.

· Dyspnea may result from interstitial lung disease, ventilatory muscle weakness, or cardiac dysfunction.

· The most common cardiac finding is a rhythm disturbance.

· Dysphagia and nasal regurgitation due to pharyngeal muscle involvement.
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· There is an increased risk of malignancy in patients with polymyositis and an even greater risk with dermatomyositis. The strongest associans are with ovarian, lung, pancreatic, stomach, and colorectal cancer and with non-Hodgkin's lymphoma.

Investigations

· Elevated serum muscle enzymes which include creatine phosphokinase (CPK), aldolase, aspartate, and alanine aminotransferases (AST and ALT), and lactate dehydrogenase (LDH).

· Electromyography shows the classic findings of inflammation of fibrillation potentials, complex repetitive discharges, positive sharp waves, and complex motor unit potentials of low amplitude and short duration.

· The most characteristic changes on muscle biopsy in polymyositis include degeneration and regeneration of muscle fibers and CD8+ T lymphocytes invading non-necrotic fibers. In dermatomyositis, CD4+ T cells and B cells predominate in the perivascular areas and perifascicular atrophy, related to capillary depletion and dropout, is noted.

· Magnetic resonance imaging techniques can be used to document myositis or disease flare.

· Serum autoantibodies include myositis-specific autoantibodies e.g., anti-Jo 1 antibody (it is one of the antisynthetase antibodies).
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Diagnosis
Criteria for the Diagnosis of Polymyositis and Dermatomyositis

1. Symmetrical weakness

2. Muscle biopsy evidence

3. Elevation of muscle enzymes

4. Electromyographic evidence

5. Dermatologic features

For a definite diagnosis of polymyositis, four criteria must be present without the rash. For a definite diagnosis of dermatomyositis three of four criteria plus the rash must be present. 

Treatment Guideline        

General Rehabilitative Measures
· Patients with acute, severe muscle weakness should receive passive exercises including a stretching program to prevent contractures.

· As muscle strength improves to 50-60% normal then an active, assisted program can be instituted including isotonic and isometric component.
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Pharmacologic Therapy

· Corticosteroids

Daily, oral, divided-dose corticosteroid equivalent to 60 mg/day of prednisolone.

After normalization of the serum creatinine phosphokinase (often within 1-3 months), the prednisolone can be consolidated to a once daily dose and tapered by 20-25% of the existing dose every 3-4 weeks to a daily morning dose of 5 to 10 mg.
· Other immunosuppressive agents

Methotrexate or azathioprine for patients with partial response or complete lack of response to corticosteroid.

Mycophenolate mofetil in both polymyositis and dermatomyositis as well as the interstitial lung disease associated with connective tissue diseases including myositis.    

· Intravenous immunoglobulin in severe cases early in disease course in combination with corticosteroid and/or another immunosuppressive agent.
Extra-muscular manifestations

· Pulmonary manifestations (rapidly progressive diffuse alveolitis) (Pulse methylprednisolone (1g daily for 3 consecutive days) followed by daily, divided-dose prednisolone 60-80 mg + cyclophosphamide, azathioprine, or cyclosporine.

· Rheumatoid-like disease (Disease modifying agents.

· Rash of dermatomyositis (Hydroxychloroquine 200-400 mg/day.

· Calcinosis (Oral colchicine, bisphosphonates, or diltiazem. 

                                                             (91)
Mixed Connective Tissue Disease

Mixed connective tissue disease (MCTD) is an overlap connective tissue disease with features of systemic lupus erythematosus, scleroderma, and myositis.
Clinical Features

· Synovitis and edema of the fingers and/or hands

· Raynaud's phenomenon

· Esophageal dysmotility

· Sclerodactyly

· Myositis

· Serositis

· Pulmonary involvement

Laboratory Features

· Most patients have positive anti-ribonucleoprotein (RNP) antibodies.

Treatment 

 Prednisolone 10-15 mg/day.
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Sjogren's Syndrome

Sjogren's syndrome (SS) is a systemic autoimmune disease with early and gradually progressive lacrimal and salivary dysfunction.

     Disease may be primary or secondary to autoimmune diseases (RA, SLE, thyroiditis, primary biliary cirrhosis, chronic active hepatitis, and myasthenia gravis).

Clinical Features

· Eye symptoms: keratoconjunctivitis sicca (xerophthalmia), conjunctivitis, blepharitis, and filamentary keratitis.

· Oral involvement: dry mouth (xerostomia), patients need water to swallow food, and high incidence of dental carries.

· Other common clinical features: salivary gland enlargement, dyspareunia, arthralgia/nonerosive arthritis, Raynaud's phenomenon, and fatigue.

Investigations

· High ESR

· ANA, RF, anti-SSA (anti-Ro) and anti-SSB (anti-La) antibodies

· Schirmer's test (for sicca symptoms)

· Lip biopsy (focal lymphocytic infiltration in minor salivary glands)
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Diagnosis

Criteria for the Classification of Sjogren's Syndrome

1. Ocular symptoms

Definition: A positive response to at least one of the following three questions:

(a) Have you had daily, persistent, troublesome dry eyes for more than 3 months?

(b) Do you have a recurrent sensation of sand or gravel in the eyes?

(c) Do you use tear substitutes more than three times a day?

2. Oral symptoms

Definition: A positive response to at least one of the following three questions:

(a) Have you had a daily feeling of dry mouth for more than 3 months?

(b) Have you had recurrent or persistently swollen salivary glands as an adult?
(c) Do you frequently drink liquids to aid in swallowing dry foods?

3. Ocular signs

Definition: Objective evidence of ocular involvement, determined on the basis of a positive result on at least one of the following two tests:

(a) Schirmer's test (less or equal to 5 mm in 5 minutes)

(b) Rose Bengal score
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4. Histopathologic features
5. Salivary gland involvement

Definition: A positive result for at least one of the following tests:

(a) Unstimulated whole salivary flow (equal or less than 1.5 ml in 15 minutes)
(b) Parotid sialography 

(c) Salivary scintigraphy 

6. Autoantibodies

Definition: Presence of at least one of the following serum autoantibodies:
(a) Antibodies to Ro/SS-A or La/SS-B antigens
(b) ANA

(c) RF

Presence of any 4 of the 6 items indicates SS as long as either item 4 or 6 is positive.      
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Treatment Guideline 

Ocular manifestations
· Preservative-free artificial tears during the day and preservative-free artificial ointments at night.

· Intermittent use of topical antibiotics for intermittent bacterial infections.

Oral manifestations
· Treating and preventing dental carries.

· Selective use of saliva substitutes (glycerate polymer preparation)

· Sugar-free lozenges

· Pilocarpine 5 mg t.i.d or q.i.d.

Extra-glandular manifestations
· NSAIDs for arthritis and arthralgia.

· Hydroxychloroquine as an immune modulator for systemic manifestations.
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Vasculitides

Giant Cell Arteritis 
Giant cell arteritis (GCA) is a large vessel vasculitis predominantly affects the second to fifth order aortic branches, often in the extracranial arteries of the head (the temporal and ophthalmic arteries).
Clinical Features

· It occurs exclusively among individuals who are 50 years of age or older. The mean age at diagnosis onset is approximately 70.

· Symptoms often insidious (over several weeks to months).

· Headache, often localized to temporal or occipital regions, with scalp tenderness.

· Jaw pain, brought on by chewing or talking.

· Visual disturbance due to vasculitis of the posterior ciliary artery leading to occlusion and acute anterior ischemic optic neuropathy(loss of visual acuity and field, and reduced color perception).

Sudden visual symptoms in one eye, leading rapidly to blindness.

Fundoscopy reveals pale and swollen optic disc with hemorrhage.

· Constitutional symptoms of anorexia, fatigue, weight loss, fever, depression, and malaise.

· Neurological complications include transient ischemic attacks, brainstem infarction and hemiparesis.
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Investigations

· ESR is usually elevated above 50 mm/hour.

· CRP rises more rapidly.

· The diagnosis of GCA is made usually by biopsy of the temporal artery.

Diagnosis

Criteria for the Classification of Giant Cell Arteritis

1. Age at disease onset equal or more than 50 years

2. New headache     
3. Temporal artery abnormality

4. Elevated ESR

5. Abnormal artery biopsy

For purposes of classification, a patient shall be said to have GCA if at least 3 of 5 criteria are present.
Treatment Guideline 

· Predinisolone 60 mg/day initially.

· In ophthalmologic emergencies (e.g. amaurosis fugax) (Pulse methylprednisolone.

· Initial doses is maintained until reversible manifestations of the disease have responded and the systemic inflammatory syndrome is suppressed. The dose can be tapered by 10% every 1 to 2 weeks.
· Aspirin is an important adjunctive treatment. (100-300 mg/day)
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Polymyalgia Rheumatica 
Polymyalgia rheumatica (PMR) is a syndrome of muscle pain and stiffness in the neck, shoulders, and hips, often occurs with GCA but can occur independently.

Clinical Features

· The diagnosis is extremely unlikely in individuals younger than 50 years of age.

· Rapid onset symmetrical muscle pain and marked early morning stiffness, affect proximal muscles of neck, upper arms, and less commonly, the buttocks and thighs.
· On examination, painful restriction of active shoulder movement, but passive movement is not affected. Muscle may be tender, but no muscle wasting or weakness.

Investigations

· ESR is elevated.

· CRP is elevated more rapidly.

· Normochromic, normocytic anemia.

Treatment Guideline

· Prednisolone 20 mg/day initially, tapered by 2.5 mg every 10-14 days.

· Patients should be warned about the potential of progression to GCA.     
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Takayasu's Arteritis
Takayasu's arteritis (TA) is a chronic inflammatory granulomatous panarteritis of elastic arteries, the aorta, its major branches, and the pulmonary artery.
Clinical Features

· Most commonly affects women with a typical age of onset at 25-30 years.

· It presents with claudication, and systemic features of fever, arthralgia, and weight loss.

· On examination, loss of pulses, bruits, hypertension, and aortic incompetence.

Investigations

· High ESR.

· Angiographic findings of coarctation, occlusion, and aneurysmal dilatation.
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Diagnosis

Criteria for the Classification of Takayasu's Arteritis

1. Age at disease onset less than or equal to 40 years.

2. Claudication of extremities.

3. Decreased brachial artery pulse.

4. Blood pressure difference > 10 mmHg.

5. Bruit over subclavian arteries or aorta.

6. Arteriogram abnormality.

For purposes of classification, a patient shall be said to have TA if at least 3 of these 6 criteria are present.

Treatment Guideline  

· Prednisolone 40-60 mg/day tapered by 5 mg/day every 2 weeks until a maintenance dose of 10 mg/day is reached.

· Low dose aspirin should complement corticosteroid therapy.

· Methotrexate up to 25 mg weekly as steroid sparing. 
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Polyarteritis Nodosa 
Polyarteritis nodosa (PAN) is a necrotizing vasculitis characterized by transmural inflammation of medium-sized to small arteries.

Clinical Features

· Peak incidence in the 4th and 5th decades.

· Hepatitis B is a risk factor.

· Myalgia, arthralgia, fever, and weight loss.

· Palpable purpura, ulceration, infarction, and livedo reticularis.

· Peripheral neuropathy (motor and sensory).

· Severe hypertension and/or renal impairment.

Investigations

· Multiple aneurysms and smooth  narrowing of either the mesenteric, hepatic, or renal arteries on angiography.

· Biopsy may be definitive (muscle or sural nerve).
Diagnosis

Criteria for the Classification of Polyarteritis Nodosa

1. Weight loss

2. Livedo reticularis

3. Testicular pain or tenderness

4. Myalgias, weakness, or leg tenderness

5. Mononeuropathy or polyneuropathy
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6. Diastolic BP > 90 mmHg

7. Elevated blood urea nitrogen or creatinine

8. Hepatitis B virus

9. Arteriographic abnormality

10. Biopsy of small or medium-sized arteries

For classification purposes, a patient shall be said to have PAN if at least 3 of these 10 criteria are present. 
Treatment Guideline

· Associated with hepatitis B ( Short course of prednisolone 1 mg/Kg/day for 2 weeks + plasma exchange (6 weeks course) followed by antiviral therapy (lamivudine 100 mg/day).

· Idiopathic ( Prednisolone 1 mg/Kg/day.
Severe disease (Pulse doses of methylprednisolone 1g IV each day for 3 consecutive days.
Rapidly progressive or life or organ threatening cases and severe peripheral neuropathy or mononeuritis multiplex (Pulse IV cyclophosphamide is added for 6 months + MESNA (sodium-2-sulfanyl ethane sulfonate) for prevention of hemorrhagic cystitis. 
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The Antineutrophil Cytoplasmic Antibody-Associated Vasculitides : Wegener's Granulomatosis , Microscopic Polyangiitis , and the Churg-Strauss Syndrome 

Many patients with Wegener's granulomatosis (WG), microscopic polyangiitis (MPA), or the Churg-Strauss syndrome (CSS) have antineutrophil cytoplasmic antibodies (ANCA) within their serum.
Clinical Features 

All patients may present with arthralgia, myalgia, and evidence of multisystem disease.

Wegener's granulomatosis

· It presents with upper airway involvement (epistaxis, nasal crusting, and sinusitis), hemoptysis, mucosal ulceration, and deafness due to serous otitis media.

· Untreated nasal disease leads to destruction of bone and cartilage.

· Ocular abnormalities include proptosis, diplopia, and loss of vision.

· Migratory pulmonary infiltrates and nodules.

· Glomerulonephritis in minority of patients.

· Patients are usually c-ANCA +ve.
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Microscopic polyangiitis

· It presents with rapidly progressive glomerulonephritis often associated with alveolar hemorrhage.

· Cutaneous and gastrointestinal involvement is common.

· Less usual features include neuropathy and pleural effusion.

· Patients are usually p-ANCA +ve.
Churg-Strauss syndrome

· In CSS, there is a prodromal period for many years characterized by allergic rhinitis, nasal polyposis, and late-onset asthma.

· A typical acute presentation is with skin lesions (purpura or nodules), asymmetric mononeuritis multiplex, and eosinophilia.

· Pulmonary infiltrates and pleural effusions.

· Fifty percent have abdominal pain due to mesenteric vasculitis.

· Either c-ANCA or p-ANCA is present  in 40% of patients.
Diagnosis

Criteria for the Classification of Wegener's Granulomatosis

1. Nasal or oral inflammation

2. Abnormal chest radiograph (nodules, fixed infiltrates, or cavities)

3. Urinary sediment

4. Granulomatous inflammation on biopsy

For purposes of classification, a patient shall be said to have WG if at least 2 of these 4 criteria are present.
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Criteria for the Classification of Churg-Strauss Syndrome

1. Asthma

2. Eosinophilia

3. Mononeuropathy or polyneuropathy

4. Pulmonary infiltrates, nonfixed

5. Paranasal sinus abnormality

6. Exravascular eosinophilia
For classification purposes, a patient shall be said to have CSS if at least 4 of these 6 criteria are positive. 

Treatment Guideline 

· Severe AAV (severe WG, MPA, and severe CSS) associated with
      lungs, kidneys, and peripheral nerves involvement (Intravenous
cyclophosphamide 500-750 mg/m2 every month + IV pulse
methylprednisole 1 g for 3 consecutive days.
           (Remission induction with cyclophosphamide is followed by 

           longer periods of maintenance therapy with either azathioprine or

           methotrexate for at least 1 year after remission.

          (For patients with recurrent disease flares, low doses of

          prednisolone 5 mg/day. 
· Limited WG (Methotrexate (up to 25 mg/week) + prednisolone 1 mg/Kg/day.

· Mild CSS (Prednisolone 1 mg/Kg/day.
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Immune Complex-Mediated Vasculitis: Hypersensitivity Vasculitis, Cryoglobulinemic Vasculitis, and Henoch-Schonlein Purpura
In immune complex vasculitis, immune complexes deposit in the vascular endothelium or in capillary beds, such as those found in the skin, kidneys, or lungs. The most common examples are hypersensitivity vasculitis, cryoglobulinemic vasculitis, and Henoch-Schonlein purpura (HSP).
Clinical Features

Hypersensitivity vasculitis

· The vasculitis is usually limited to the skin.

· Palpable purpura is the characteristic feature.  
· Arthralgia or arthritis, and constitutional symptoms may occur.
Cryoglobulinemic vasculitis

· Palpable purpura over lower extremities

· Arthralgia

· Raynaud's phenomenon

· Peripheral neuropathy

· Cryoglobulinemic vasculitis may be caused by hepatitis C infections.
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Henoch-Schonlein purpura

· Usually occurs in children and young adults.

· Generally, it has a good prognosis.

· Presented with purpura over buttocks and lower legs, abdominal symptoms (pain and bleeding), and arthritis (knee and ankle) following upper respiratory tract infection.

· Nephritis occurs in 40% of patients and occurs up to 4 weeks before the onset.

· Diagnosis confirmed by demonstration of IgA deposition within and around blood vessel walls.

· Only 1% develop end-stage renal failure (adverse features at presentation include hypertension, abnormal renal function, and proteinuria > 1.5 g/day.
Diagnosis
Criteria for the Classification of Hypersensitivity Vasculitis
1. Age at disease onset > 16 years

2. Medication at disease onset

3. Palpable purpura

4. Maculopapular rash

5. Biopsy including arteriole an venule

For purposes of classification, a patient shall be said to have hypersensitivity vasculitis if at least 3 of these 5 criteria are present.
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Criteria for the Classification of Henoch-Schonlein Purpura

1. Palpable purpura

2. Patients 20 years or younger at onset of first symptoms

3. Bowel angina

4. Wall granulocytes on biopsy

For purposes of classification, a patient shall be said to have HSP if at least 2 of these 4 criteria are present.
Treatment Guideline
Hypersesitivity Vasculitis

· Removal of the inciting agent.
· In patients with fulminant disease (Prednisolone 1 mg/Kg/day.

Cryoglobulinemic Vasculitis

· Treatment of underlying cause e.g. hepatitis C associated cryoglobulinemia (Interferon-alpha and ribavirin.

· Patients with severe disease (mononeuritis multiplex, glomerulonephritis) (Prednisolone 1 mg/Kg/day + cyclophosphamide IV 500-750 mg/m2 every month.
Henoch-Schonlein Purpura

· Mild disease (No specific therapy.

· Aggressive renal involvement (Prednisolone 1 mg/Kg/day + cyclophosphamide IV 500-750 mg/m2 every month, azathioprine 100 mg/day, or mycophenolate mofetil 2 g/day depending on disease severity.
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Behcet's Disease

Behcet's disease is vasculitis of unknown aetiology, the prevalence is highest in countries of the Mediterranean, the Middle East, and East Asia. It is characterized by recurrent oral aphthous oral ulcers, genital ulcers, uveitis, and skin lesions. There is a strong association with HLA-B51.
Clinical Features

· It typically begins in the 3rd and 4th decades.
· Oral ulcers are universal. They are the first symptoms, and may precede other manifestations by years. They are deep ,multiple, and last for 10-30 days.

· Genital ulcers are less common.

· Skin lesions include erythema nodosum, acneiform lesions, migratory thrombophlebitis and vasculitis.

· Ocular involvement is usually bilateral, and may include anterior or posterior uveitis and retinal vasculitis. Uveitis may recur and cause blindness.

· Less frequently, the disease affects the gastrointestinal, central nervous system, and large blood vessels.

· Recurrent thrombosis (e.g., deep vein thrombosis).
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Diagnosis

International Study Group Criteria for Behcet's Disease

Recurrent oral ulceration (minor aphthous, major aphthous, or herpetiform ulceration observed by physician or patient, which recurred at least 3 times in one 12-month period.

Plus 2 of:

Recurrent genital ulceration (aphthous ulceration or scarring observed by physician or patient.

Eye lesions (anterior uveitis, posterior uveitis, or cells in vitreous on slit lamp examination; or retinal vasculitis observed by ophthalmologist.

Skin lesions (erythema nodosum observed by physician or patient, pseudofollliculitis, or papulopustular lesions; or acne-form nodules observed by physician in postadolescent patients not receiving corticosteroid treatment.

Positive pathergy test (read by physician at 24 to 48 hours).
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Treatment Guideline

· Aphthous lesions (Topical or intralesional corticosteroids

In difficult cases (Dapson or methotrexate

· Mucocutaneous manifestations (genital ulcers & erythema nodosum) and arthritis (Colchicine 0.6 mg 3times daily

· Mucosal and follicular lesions (Thalidomide or Prednisolone

· Uveitis (Cyclosporine 2.5 mg/Kg/day or combination treatment with cyclosporine + azathioprine

· Mucosal ulcers, arthritis , and deep venous thrombosis (DVT) (Azathioprine

· Resistant mucocutaneous manifestations (Etanercept (TNF inhibitor) or interferon-alpha
· Uncontrolled ocular disease, central nervous system disease, and large vessel vasculitis (DVT) (Chlorambucil or cyclophosphamide

· Pulmonary arterial aneurysms or systemic arterial aneurysms (Surgical treatment + corticosteroids + cyclophosphamide

· Cerebral venous thrombosis (Anticoagulation + corticosteroids

· Budd-Chiari syndrome (Anticoagulation + colchicine + corticosteroids 
                                                   (112)                                                 
Relapsing Polychondritis

Relapsing polychondritis is a recurring inflammatory disorder of unknown aetiology causing inflammatory reactions in the cartilaginous structures of the nose, ears, trachea, and the joints. It is considered an autoimmune disorder.
Clinical Features

· Acute painful swelling and redness of the external ear, nasal cartilage, and laryngotracheal cartilage.

· Nonerosive arthritis, ocular inflammation, vestibular symptoms, and involvement of the heart and kidney.

Diagnosis

Diagnosis is made on clinical grounds, though cartilage biopsy may be useful.

Treatment Guideline

· Mild disease (fever + ear cartilage &/or nasal cartilage inflammation + arthralgia (NSAIDs.

· Severe disease or resistant to NSAIDs (Prednisolone 0.5 mg/Kg/day.
· Respiratory symptoms, renal disease, or vasculitis (Prednisolone 1 mg/Kg/day + azathioprine or methotrexate as steroid sparing agents.
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Adult-Onset Still's Disease
The clinical features of adult Still's disease resemble the systemic form of juvenile idiopathic arthritis. The disorder is rare, and the majority of patients are 16-35 years of age.
Diagnosis

Diagnosis is one of exclusion and is suggested by the characteristic febrile pattern, evanescent rash, organomegaly, elevated white blood cell count, and a markedly elevated serum ferritin.

Treatment Guideline

Acute disease

· First-line therapy (NSAIDs

· Severe disease (Prednisolone 0.5-1 mg/Kg/day

· Life-threatening (Intravenous pulse methylprednisolone

Chronic disease

· Arthritis (low-dose weekly methotrexate, hydroxychloroquine, or combination of both

· Resistant cases (Azathioprine, cyclophosphamide, or cyclosprin 
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Periodic Syndromes

Familial Mediterranean Fever

Familial Mediterranean fever (FMF) is a recessively inherited disease, with a modest male predominance. It is characterized by painful febrile attacks affecting joints, skin, and serosal cavities, last from few hours to 4 days. 
Clinical Features

· The first clinical episode usually occurs in childhood or adolescents.

· The time between attacks can vary for an individual patient, and may range from days to years.

· Attacks comprised of fever and abdominal pain which may range from a dull ache to full-blown peritonitis.

·  Acute monoarthritis is most characteristic, particularly affecting the knee, ankle, or hip. 

· The most characteristic cutaneous lesion is erysipeloid erythema.

· The most serious complication is systemic amyloidosis due to deposition of the acute phase reactant, serum amyloid A (SAA) , in the kidneys, adrenal glands, intestine, spleen, lung, and testes.
Laboratory Investigations

· During attacks, laboratory abnormalities include leukocytosis and elevated acute phase reactants, including the ESR, CRP, fibrinogen, haptoglobin, and SAA.

Treatment Guideline  
· Daily oral colchicine 1.2 to 1.8 mg for adults and children over 5 years of age (lower doses for younger children).
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Palindromic Rheumatism 
Palindromic rheumatism (PR) describes intermittent, relatively brief episodes of typically monoarticular arthritis or periarthritis (inflammation of the soft tissues adjacent to the joint).

Clinical Features

· In PR, attacks occur suddenly, initially affect one joint, and last from hours to days.
· Recurrences can occur over irregularly spaced intervals. 

· The joints affected include the interphalangeal joints of the hands and feet, the wrists, shoulders, and ankles.

· Periarticular swelling and nodule formation are usually transient.
· Thirty-three percent of patients with PR eventually develop RA.  
Laboratory Investigations

· During attacks, there is a mild-to-moderate acceleration of the ESR.

· Antibodies to cyclic citrullinated peptide (anti-CCP) and rheumatoid factor (RF) are positive in about half of patients with PR.
Treatment Guideline

· NSAIDs

· Hydroxychloroquine 200-400 mg/day

· Sulphasalazine 2 g/day in 2 divided doses
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Less Common Arthropathies

Neuropathic Arthropathy

Neuropathic arthropathy, also known as a Charcot joint, is a destructive arthritis characterized by fracture, subluxation, and dislocation, of the articular structures in the setting of neurologic damage to the involved joint or limb.
Clinical features

· Predisposing diseases include diabetic neuropathy (hind foot), syringomyelia (shoulder, elbow, and wrist), leprosy (hands and feet), and tabes dorsalis (knees and spine).

· It presents as chronic monoarthritis or dislocation, the joint is grossly swollen, with effusion, crepitus, marked instability, and deformity. 

· Complications include peripheral nerve entrapment and spinal cord compression.

Investigations

· X-ray shows gross loss of cartilage and bone, disorganization of normal architecture, multiple loose bodies, and new bone formation.
Treatment Guideline                 

· Acute phase (Joint immobilization + bisphosphonates (alendronate 10 mg/day)

· Remodeling phase (surgical treatment (arthrodesis) 
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Hypertrophic Osteoarthropathy

Hypertrophic osteoarthropathy is characterized by abnormal proliferation of skin and bone at the distal parts of the extremities.

Clinical Features

· Bulbous deformity of the tips of the digits (clubbing) and periostosis of the tubular bones.

· The development of hypertrophic osteoarthropathy may indicate the presence of a significant internal illness, often a pulmonary malignancy or inflammatory disease of the lung.

Imaging

· Longstanding clubbing produces a prominent bone remodeling of the distal phalanges.

· Periostosis evolves in an orderly manner, with symmetrical bone changes. Initially, it affects the distal parts of the lower extremities and then evolves in a centripetal fashion. 

When mild it involves only few selected bones (tibia and fibula), and the periosteal apposition is limited to the diaphysis, and has a monolayer configuration.

Severe periostosis affects all tubular bones, spreads to the metaphyses and epiphyses, and generates irregular configurations.

· Radionuclide bone scanning is a sensitive method for demonstrating periosteal involvement.
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Treatment Guideline   

· Analgesics or NSAIDs.
· Pamidronate (initial dose of 90 mg, infused over 60 minutes, with subsequent doses of 30 mg every third month.

· Correction of a heart defect, removal of lung tumor or successful treatment of endocarditis.    
                                                          (119)
Complex Regional Pain Syndrome (Reflex Sympathetic Dystrophy)

Complex regional pain syndrome (CRPS) is a disorder of the musculoskeletal system that primarily relates to abnormal functioning of the sensory, sympathetic, and motor nerves. 

Clinical Features

· Causes include trauma, pregnancy, intercurrent illness, or spontaneously.

· It affects single, peripheral region with severe burning pain and tenderness, vasomotor changes (abnormal sweating, color and temperature changes, and edema).

· X-ray shows localized regional osteoporosis. 

Treatment Guideline 
· Mild (Exercise program (hydrotherapy) + adequate analgesia (paracetamol +/- NSAIDs)

(Consider transcutaneous nerve stimulation

(Low-dose amitriptyline

· Severe (Prednisolone 

(Bisphosphonates (alendronate 10 mg/day)

(Consider sympathetic nerve block

                                                          (120)
Osteonecrosis

Osteonecrosis (ON) or avascular necrosis refers to the final result of a number of different pathways leading to bone death and ultimately to joint destruction. The femoral head is the most common site of osteonecrosis.

Clinical Presentation

· It develops bilaterally in more than 80% of cases. Besides the hip, the most common sites are knees, shoulders, ankles, and elbows.

· The most common risk factors for osteonecrosis are glucocorticoid use, excessive alcohol consumption, and cigarette smoking.

· The first symptom associated with the disease is typically a deep, throbbing groin pain. This pain, usually intermittent and of gradual onset, occasionally appears abruptly.

Radiographic Staging

The most accurate imaging modalities for diagnosing ON are roentgenograms and magnetic resonance imaging (MRI).
Radiographic Classification of Osteonecrosis of the Femoral Head

0 None

1 X-ray normal, MRI is positive

2 Sclerosis, osteolysis, focal porosis

3 Crescent sign and/or flattening of articular surface

4 Osteoarthritis, acetabular changes, joint destruction
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Treatment Guideline

Non-operative treatment options:

· Assisted weight-bearing modalities (canes or crutches)

· Lipid-lowering drugs (simvastatin 10-20 m/day)

· Bisphosphonates (alendronate 10 mg/day)

· Anticoagulants 

Operative treatment options:
· Core decompression

· Osteotomy

· Bone grafting

· Total arthroplasty
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Proposed treatment algorithm for osteonecrosis

Symptoms? 

(Asymptomatic (Radiographs? (Normal (Observation

                                                           (Positive MRI (Pharmacologic

                                                               Treatment or Core Decompression

(Symptomatic (Radiographs (Normal (Reconsider Diagnosis

                                                          (Positive  MRI (Collapse? 

              Pre-collapse (Core Decompression + Bone grafting or 

                                         Pharmacologic Therapy

              Post-collapse (Depression size? (<2mm (Bone Grafting or

                                                                                                Osteotomy 
                                                                          (>2mm (Total Joint

                                                                                                Arthroplasty
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Diseases of Bone

Osteoporosis

Osteoporosis is a common systemic skeletal disease characterized by low bone mass and microarchitectural deterioration of bone tissue with a consequent increase in bone fragility and susceptibility to fracture.

Conditions associated with osteoporosis and fractures:

· Age-related bone loss.

· Life style factors (excessive alcohol, excessive exercise, immobilization, low calcium or vitamin D intake, and smoking).

· Connective tissue diseases (ankylosing spondylitis, osteogenesis imperfecta, and rheumatoid arthritis).

· Endocrine causes (acromegaly, cushing syndrome, thyrotoxicosis, hyperparathyroidism, and hypogonadism).
· Gastrointestinal diseases (cholestatic liver disease, inflammatory bowel disease, and malabsorption).

· Malignancies (lymphoproliferative and myeloproliferative diseases, and multiple myeloma).

· Medications (glucocorticoids, aluminum, antiepileptics, heparin, thyroxine, and gonadotrophin-releasing hormone antagonists).

· Others (eating disorders such as anorexia nervosa and pregnancy).
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Clinical Features

History:
· Identification of family history of metabolic bone disease, life style factors, history of previous fractures, reproductive history, endocrine history, dietary factors, smoking history, alcohol intake, exercise, past and current medications.

· Identification of factors that increase the risk of falls (such neuromuscular diseases and unsafe living conditions).

· History of bone pain is useful (however, osteoporosis is not painful  unless fractures develop).

· Common sites of osteoporosis fractures include forearm (Colle's fracture), spine (vertebral fracture), and femur (hip fracture).

Physical Examination:
· Height at each visit (loss of 2 inches is a fair sensitive indicator of  vertebral compression fracture).

· Spine should be examined for conformation, and spinal and paraspinal tenderness. If kyphosis is present, the possibility of pulmonary compromise should be considered.
· Signs of secondary causes.

· Neurological examination for muscle weakness predisposes to fall.

· Gynecological examination should be included if hormone replacement therapy is considered.
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Investigations

Laboratory Evaluation:
· Seek for possible causes of secondary loss of bone mineral density, e.g. serum protein electrophoresis  and complete blood count for multiple myeloma; serum calcium, phosphorus, and parathyroid hormone for hyperthyroidism; 24-hour urine free cortisol for Cushing syndrome; thyroid stimulating hormone for hyperthyroidism; and follicle stimulating hormone for menopause.
· In osteoporosis in men and premenopausal women, investigate for hypogonadism (sex hormones and gonadotrophins).

· In postmenopausal osteoporosis, biochemistry is normal, but serum alkaline phosphatase can be raised transiently following a fracture.

Imaging:
· Dual-energy x-ray absorptiometry (DEXA) is currently the gold standard for diagnosis and follow up of osteoporosis.

· Bone mass is reported as an absolute value in g/cm an, and a comparison to mean bone mass of young adult normal individuals (T score).

· T scores are used to predict fracture risk and classify disease status.

· DEXA measures bone mass at central and peripheral sites.

· Quantitative ultrasound (QUS) measures bone mass at peripheral sites, and used as a screening tool for osteoporosis.     
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Diagnosis

WHO Criteria for the Diagnosis of Osteopenic Bone Disease Based Upon T-Score

1. Normal: bone mineral density (BMD) not more than 1 SD below peak adult bone mass (T score > - 1) 
2. Osteopenia: BMD that lies between 1 and 2.5 SD below peak adult bone mass (T score between – 1 and – 2.5)

3. Osteoporosis: BMD value more than 2.5 SD below peak adult bone mass (T score less than or equal to – 2.5)

4. Severe osteoporosis: BMD criteria for osteoporosis and the presence of one or more fragility fractures

Prevention and Treatment

Life Style Issues Important for Prevention & Treatment of Osteoporosis

· Calcium: recommended intake is 1200 mg daily for adults over age 50.

Calcium carbonate is effective.

Calcium citrate is better tolerated for patients who have digestive distress. 

· Vitamin D: the recommended intake is 400 to 800 IU daily.

· Exercise: Weight-bearing exercise: Walking at least 40 minutes a session, at least 4 sessions a week.

Spinal strengthening exercises are also advisable.

· Avoid cigarette smoking and high intake of caffeine.
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Pharmacologic Agents

Indications:
1. Women who have T scores of -2.5 and below.

2. Women with risk factors whose T scores are -1.5 or below.

Advantages:

1. Reduce the risk of fracture in women who had a fracture.

2. Reduce the risk of fracture in women who have low bone mineral density (T scores -2.5 and below).

3. Prevent bone loss in women who have recently begun menopause.

Medications employed to treat osteoporosis include:

· Bisphosphonates (alendronate 10 mg/day or 70 mg once weekly for treatment, and 5 mg/day or 35 mg once weekly for prevention of osteoporosis) for up to 3-5 years.

· Nasal calcitonin 200 IU (one spray) daily for acute painful vertebral fractures.

· Estrogen for relief of menopausal symptoms for the shortest period of time.

· Raloxifene 60 mg/day for prevention of bone loss in recently menopausal women and for treatment of established osteoporosis.

· Teriparatide (1-34 recombinant human parathyroid hormone) 20 mcg subcutaneously daily is reserved for patients at very high risk of fracture or patients who seem to be failing other therapies. 
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Guideline for Osteoporosis Prevention and Treatment

1. Normal (T score > - 1)

            ( Reassurance

2. Mild osteopenia (T score - 1 to - 2)

            ( Advice on life style factors (stop smoking, limit alcohol, dietary   

                 calcium intake of 1500 mg daily, and encourage exercise)

            ( Reassess after 3-5 years 
3. More severe osteopenia (T score - 2 to - 2.5) and osteoporosis (T score - 2.5 and below)
( Life style advice
( Drug treatment

4. Osteoporosis + fragile fracture

            ( Drug treatment is strongly indicated, since their risk of further fracture is high               
Monitoring Therapy

· The response to treatment is monitored by repeating spine BMD measurement, between 12-24 months after starting therapy.

· Increases in BMD of 5-8% are expected with hormone replacement therapy and bisphosphonates.

· If BMD measurements are not available, then progression of spinal osteoporosis can be monitored by changes in height.

· The development of fracture during treatment is not a reason for stopping treatment, since even the most potent agents only reduce the risk of fracture by 50%.  
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Osteomalacia and Rickets
Normal bone growth and mineralization require vitamin D, calcium, and phosphorus. A prolonged deficiency of any of these leads to accumulation of unmineralized bone matrix, or ostoid, and low bone formation.

     Decreased mineralization in young patients causes rickets due to damage of growth plates (epiphysis), and newly formed trabecular and cortical bone. Strength of the bone matrix is decreased, leading to structural deformities in weight-bearing bones such as bowing.

     In older individuals in whom epiphysis have closed and only bone is affected, this defective mineralization is called osteomalacia.

Clinical Features

Rickets 

· Delayed development

· Muscle hypotonia

· Craniotabes (small unossified areas in membranous bone)

· Frontal and parietal bone bossing

· Delayed anterior fontanelle closure

· Enlargement of epiphyses at the lower end of radius

· Swelling of the rib costochondral junctions (rickety rosary)

· Deformities of long bones, chest, spine, and pelvis.

· Hypocalcemic tetany and epileptic seizures.
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Osteomalacia

· Asymptomatic

· Generalized aching bone pain

· Easy fatigue

· Pathological fractures

· Muscle weakness (waddling gait)

· Bone and muscle tenderness

Investigations
· Estimation of serum calcium (Ca++), phosphorus(PO4-), and alkaline phosphatase (ALP). 

· Estimation of 25(OH)vitaminD and parathyroid hormone (PTH) levels.

Low or normal Ca+ + low or normal PO4- + high ALP + high PTH + low 25(OH)vitaminD ( osteomalacia    

· Bone biopsy (in cases of doubt).

· X-ray may show pathognomonic features, but only in advanced disease:

1. In children, thinning of cortical surfacing of long bones, and widening, fraying, and cupping of distal ends of the shaft.

2. Focal radiolucent areas (pseudofractures or Looser's zones) in ribs, pelvis, and long bones.

Other patients may have multiple old rib fractures with poor callus formation.
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· Osteomalacia secondary to chronic renal disease ( high PTH and high ALP.                                  
· In patients with chronic renal failure, aluminium accumulation in bone leads to osteomalacia. Diagnosis needs bone biopsy.

· In bisphosphonate-induced osteomalacia, diagnosis is by bone biopsy.

· Vitamin D resistant rickets is suspected when rackitic patients fail to respond to vitamin D and calcium.

In type 1 ( normal 25(OH)vitaminD and low 1,25(OH)vitaminD.

In type 2 ( normal 25(OH)vitaminD and high 1,25(OH)vitaminD.

In hypophosphatemic rickets ( low PO4-, renal PO4- wasting, normal 25(OH)vitaminD, normal 1,25(OH)vitaminD + positive family history.
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Treatment Guideline                                     

Depends on underlying cause:

· Vitamin D deficiency rickets and osteomalacia (25(OH) vit D 10-50 microgram daily, or 1-alpha-hydroxy vit D 0.5-2 microgram daily, or 1,25(OH) vit D 0.25-1.5 microgram daily 

+ calcium 500-1000 mg daily

In malabsorption (Higher doses.

Response is rapid, treatment stopped after 3-4 months.

· Osteomalacia in chronic renal failure (1-alpha-hydroxy vit D, or 1-25(OH) vit D.

· Vitamin D resistant rickets (VDRR) type 1 (Active vitamin D metabolites.

· VDRR type 2 (Resistant to above measures, no specific treatment.

· Hypophosphatasia (Resistant to above measures, no response to specific treatment.

· Hypophosphatemic rickets (Respond well to phosphate supplement (2-4 g daily) + active vitamin D metabolites.

· Monitoring of calcium, phosphate, alkaline phosphatase (ALP), and renal function is important in patients who are undergoing long-term treatment with vitamin D.

· Healing is reflected by a return of ALP to normal.       
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Paget's Disease of Bone

Paget's disease is characterized by increased, disorganized bone remodeling on focal or multifocal basis at various sites in the skeleton. Pelvis, femur, tibia, lumbar spine, skull, and scapula are principally affected. The disease is rarely diagnosed before the age of 40. 

Clinical Features

· Symptoms of bone pain, deafness, and pathological fractures.

· Signs of bone deformity and expansion, increased warmth over affected bones, and high output heart failure.

· Osteosarcoma is a rare complication.

Investigations

· High alkaline phosphatase
· X-ray reveals bone expansion and deformity.

· Isotope bone scan
Treatment Guideline
· Heel lifts to normalize gait.
· Surgery for removing pressure from compressed nerves.
· Analgesics or NSAIDs.

· Calcium & vitamin D.

· Bisphosphonates (alendronate orally 40 mg twice weekly for 6 months).
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