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PYOGENIC OSTEOMYELITIS
Definition:  Osteomyelitis is inflammation of bone.

a. Etiology

(1) In children, Pyogenic osteomyelitis occurs most often as a result of blood-borne spread form an infection located elsewhere.  Staphylococcus aureus is the most common organism; group B (-streptococci or Escherichia coli are frequent in newborns; Salmonella is frequent in association with sickle cell anemia.
(2) In adults, the disorder occurs usually as a complication of a compound fracture or a sequela of surgery.
(3) In intravenous drug users, the disorder is often a result of pseudomonas infection.

b. Characteristics

(1) Pyogenic osteomyelitis is an acute Pyogenic infection of bone.

(2) It most often initially involves the metaphysis; the distal end of the femur, proximal end of the tibia and proximal end of the humerus are the most common sites.

c. Course

(1) In the acute stage, Pyogenic osteomyelitis may resolve with antibiotic therapy.

(2) The disorder may compress vasculature with pyogenic exudate, resulting in ischemic necrosis of bone and marrow; necrotic bone (sequestrum) acts as a foreign body and as a focus for persistent infection.

(3) Subperiosteal dissection by pyogenic exudate may further impair blood supply; pus can rupture into surrounding tissues and form sinuses draining through skin.

(4) A sleeve of new bone formation (involucrum) may surround the infected necrotic area, which may be localized by a surrounding wall of granulation tissue (Brodie abscess).

(5) The disorder may be complicated by secondary (reactive systemic) amyloidosis (Amyloid AA).   It may also spread to adjacent joints causing septic arthritis. 
TUBERCULOUS OSTEOMYELITIS
a. This disorder is secondary to tuberculous infection located elsewhere.

b. It characteristically occurs in:

(1) Vertebrae (Pott disease); vertebral collapse can lead to spinal deformity.

(2) Hip.

(3) Long bones, especially the femur and tibia.

(4) Bones of the hands and feet.

DISEASES OF JOINTS

Arthritis of probably autoimmune origin

1. Rheumatoid arthritis

This chronic inflammatory disorder primarily affects the synovial joints.  It is most common in women between 20 and 50 years of age.

a. Pathogenetic factors

(1) Rheumatoid arthritis is likely to be of autoimmune origin, with interplay of genetic and environmental factors.

(2) It is often characterized by the presence of serum rheumatoid factor, an immunoglobulin (most often IgM) with anti-IgG Fc specificity, which is highly characteristic of, but not specific for, rheumatoid arthritis.    Rheumatoid factor is useful in diagnosis. Another, recently described marker is anticyclic citrullineated peptide antibodies (anti-CCP), positive in 70% of early rheumatoid arthritis.  
(3) It occurs most often in HLA-DR4-positive individuals.

b. Morphology. Rheumatoid arthritis manifests most characteristically by synovitis. The disease progresses as follows:

(1) Earliest changes include an acute inflammatory reaction with edema and an inflammatory infiltrate, beginning with neutrophils and followed by lymphocytes and plasma cells.
(2) Hyperplasia and hypertrophy of the synovial lining cells eventuate into numerous finger-like villi.

(3) Granulation tissue (pannus) extends over articular cartilage; extension of panus to subchondral bone results in erosion and cyst formation, leading to deformities of both cartilage and bone.

(4) Scarring, contracture and deformity result from destructive inflammation of ligaments, tendons and bursae.

(5) Subcutaneous rheumatoid nodules develop in approximately one third of patients.

c.
Clinical course


      (1)  Episodic changes



(a)
Fatigue, malaise, anorexia, weight loss, fever and myalgia.

(b)
Swelling of the joints and stiffness, especially in the morning or after inactivity.



(c)
Polyarticular and symmetric joint involvement.

Table 2.  Distinctive Features of Selected Arthritides and Related Disorders

	Type
	Etiology
	Incidence
	Most Frequent Site
	Notable Features



	Rheumatoid arthritis
	Autoimmune
	Women aged 20-50
	Joints of the hands, knees and feet; proximal interpha-langeal and metacarpho-phalangeal joints
	Subcutaneous nodules, rheumatoid factor (IgM anti-IgG).

	Ankylosing spondylitis
	Probably autoimmune; may have genetic component
	Young men
	Spine and sacroiliac joints
	Almost all patients positive for HLA-B27 antigen.

	Osteoarthritis (degenerative joint disease)
	Mechanical injury (wear and tear); may have a genetic component
	After age 50; somewhat more frequent in women
	Weight-bearing joints; distal and proximal interphalangeal joints
	Osteophytes; Heberden and Bouchard nodes; joint mice

	Gout
	Hyperuricemia with deposition of urate crystals in multiple sites
	Men older than age 30
	Metatarsophalangeal joint of the great toe
	Tophi; urate nephropathy and nephrolithiasis




(2)
Chronic joint changes
(a) Proximal interphalangeal and metacarpophalangeal joints of the hands are frequent sites.

(b) Ulnar deviation of fingers results from synovitis of ligaments.

(c) Minimal radial deviation of the wrist  may occur.

(3)
Extra-articular manifestations

(a) Pleural and pericardial effusions

(b) Anemia of chronic disease.
(c) Vasculitis.

(d) Lymphadenopathy.

(e) Pulmonary involvement.

(f) Neurologic abnormalities.

(g) Secondary reactive Amyloidosis.

b. Variants of rheumatoid arthritis
(1) Sjogren syndrome: enlarged salivary gland, xerostomia with keratoconjunctivitis sicca and rheumatoid arthritis.

(2) Felty syndrome:  splenomegaly, neutropenia and rheumatoid arthritis.

(3) Still disease (juvenile rheumatoid arthritis), often preceded or accompanied by generalized lymphadenopathy and hepatosple-nomegaly and an acute onset marked by fever.
2. Seronegative arthritis (spondyloarthropathies)
a.     Characteristics



     (1)
Absence of rheumatoid factor.


     (2)
Extremely high incidence in HLA-B27 positive individuals.


     (3)  Peripheral arthritis.

   
     (4)  Sarcoilitis.

       b.    Types

(1)
Ankylosing spondylitis:  HLA-B27 association is most striking with this entity (as many as 90% of patients). This chronic condition affects the spine and sacroiliac joints and can lead to rigidity and fixation of the spine as a result of bone fusion (ankylosis).

(2) Reiter syndrome: urethritis, conjunctivitis and arthritis; is often associated with veneral or intestinal infection.

(3) Psoriatic arthritis occurs in approximately 10% of patients with psoriasis.

(4)  Arthritis associated with inflammatory bowel disease: peripheral arthritis or ankylosing spondylitis complicatin g ulcerative colitis or Crohn’s disease.

Osteoarthritis (degenerative joint disease) is the most common form of arthritis.

1. This chronic non-inflammatory joint disease is characterized by degeneration of articular accompanied by new bone formation subchondrally and at the margins of the affected joint.

2. 
The incidence is greater in women, most often beginning after 50 years of age.

3. Osteoarthritis is most often related to mechanical trauma to be affected joints (wear and tear arthritis).    Characteristic morphologic changes include:
(a) Loss of elasticity, pitting and fraying of cartilage; fragments may separate and float into synovial fluid.
(b) Eburnation: polished, ivory-like appearance of bone, resulting from erosion of overlying cartilage.

(c) Cystic changes in subchondral bone.

(d) New bone formation, resulting in:

(1) Increased density of subchondral bone. 
(2) Osteophyte (bony spur) formation at the perimeter of the articular surface and at points of ligamental attachment to bone.

(e) Osteophytes fracturing and floating into synovial fluid (along with fragments of separated cartilage; these particles are called joint mice).

(f) Heberden nodes: osteophytes  at the distal interphalangeal joints of the fingers.

(g) Bouchard nodes: osteophytes at the proximal interphalangeal joints of the fingers.

(3) Types

(a) Primary osteoarthritis occurs without known cause. It may result from a complex interplay of genetic predisposition with a variety of mechanical or inflammatory mechanisms.

(b) Secondary osteoarthritis occurs in joints damaged by known mechanisms including mechanical factors like obesity metabolic disorders, such as ochronosis (error in the metabolism of homogenetisic acid) characterized by arthritis, dark urine with pigmented connective tissue and other inflammatory disorders.
Arthrides of metabolic origin

1. Gout

a.     General considerations

(1)    Deposition of urate crystals in several tissues, especially the joints, results from hyperuricemia.

(2)
An intense inflammatory reaction begins with opsonization of crystals by IgG, followed by phagocytosis by neutrophils and eventuates in the release of proteolytic enzymes and inflammatory mediators from the phagocytic cells.

(3)
The disorder is manifest by an inflammatory response that leads to extremely painful acute arthritis and bursitis.


(4)
The disorder occurs most  frequently in the metatarsophalangeal joint of the great toe. Acute gouty arthritis in this characteristic location is known as podagra.


(5)  A large meal or alcohol intake, both of which may increase hyperuricemia, often precipitate an exacerbation of the disorder.

(6)    Gout eventually leads to the formation of nodular tophi, which are located about joints, in the helix and the antihelix of the ear, in the Achilles tendon, an in other sites. Tophi consists of urate crystals in a protein matrix surrounded by fibrous connective tissue, all demonstrating a foreign body giant cell reaction.


(7)
Gout often leads to urate nephropathy characterized by interstitial deposition of urate crystals and obstruction of collecting tubules by urate crystals and by formation of urate and calcium stones.


(8)
The diagnosis is based on the finding of hyperuricemia along with urate crystals and neutrophils in synovial fluid or with biopsy evidence of tophaceous deposits; urate crystals are negatively birefringent under polarized light.

b.      Primary gout is the most common form.  Characteristics include:
(1) Hyperuricemia without evident cause. No single enzyme defect has been demonstrated.
(2) Most common form in middle-aged men.

(3) A marked familial predisposition.

c.
Secondary gout is much less common. It is characterized by hyperuricemia with evidence cause, such as:

(1)
Leukemia, multiple myeloma and myeloprolifertaive syndromes, with increased cellular turnover.
(2)
Decreased urate excretion because of chronic renal disease or intake of various drugs.

(3)
Lesch-Nyhan syndrome: hyperuricemia with severe neurologic manifestations, including self-mutilation due to X-linked hypoxanthine-guanine phosphoribosyltransferase (HGPRT) deficiency.

Infective Arthritis is characterized by purulent synovial fluid.

1. Gonococcal arthritis is the most common form of bacterial arthritis.

a. This order is most often monarticular.

b. The arthritis most frequently involves the knee; other favored sites are the wrist and small joints of the hand. It could occur as a complication to osteomyelitis. 
