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Skeletal Tissues: Cartilage and Bone
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Bone Remodeling



Bone Formation and Growth

Plate bones such as the calvarium of the skull are made 
by intramembranous (appositional) bone formation

Long bones increase in width by intramembranous 
(appositional) bone formation

Long bones increase in length by endochondral bone 
formation



Endochondral Ossification
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Bone

Developmental conditions

Post-traumatic lesions

Metabolic diseases

Infectious diseases

Cysts

Benign and malignant tumors
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Developmental Conditions



Achondrodyplasia



Osteogenic Imperfecta



Post-Traumatic Lesions



Bone remodeling is an essential aspect of bone repair
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Osteoid Formation



Metabolic Bone Diseases



Genetic factors

Physical
activity

Nutrition

MENOPAUSE
• Decreased serum estrogen
• Increased IL-1, IL-6,
     TNF levels
• Increased expression of
     RANK, RANKL
• Increased osteoclast activity

AGING
• Decreased replicative activity
     of osteoprogenitor cells
• Decreased synthetic activity
     of osteoblasts
• Decreased biologic activity of 
     matrix-bound growth factors
• Reduced physical activity

PEAK BONE MASS

OSTEOPOROSIS



Osteoporosis

Normal Vertebral Body Compression Fracture
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Osteoporosis



Normal Bone



Osteomalacia



Osteoporosis



Infectious Bone Diseases



Acute Osteomyelitis



Acute Osteomyelitis



Pott Disease (TB Osteomyelitis)



Chronic Coccidioidomycosis of Bone



Bone Tumors



Clinical history

Bone involvement

Bone (e.g., femur)

Location of tumor in the affect bone 
(e.g., metaphysis)

X-ray findings

Biopsy

Bone Neoplasia



Enchondroma



Enchondroma



Enchondroma



Chondrosarcoma



Chondrosarcoma
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Osteogenic Sarcoma



Osteogenic Sarcoma



Joint

Degenerative arthritis

Rheumatoid arthritis

Metabolic arthritis (e.g., gout)

Infectious arthritis

Proliferative/metabolic diseases

Neoplasms
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Degenerative Joint 
Disease



Degenerative Joint Disease



Degenerative Joint Disease
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Degenerative Joint Disease



Severe Osteoarthritis



Rheumatoid Arthritis
Definition - a systemic autoimmune disease 
most common in women
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Pannus formation;
destruction of bone, cartilage;

fibrosis; ankylosis

Joint injury

Pathogenesis of Rheumatoid Arthritis
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Rheumatoid Arthritis



Rheumatoid Arthritis



Rheumatoid Arthritis: “Pannus”



Rheumatoid Nodule



Gout
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Hyperuricemia

Neutrophil chemotaxis
Phagocytosis by

monocytes

Tissue injury and
inflammation

Release of IL-1,
TNF, IL-6, IL-8

Cartilage

Synovium

Release of LTB4,
prostaglandins,

free radicals 

Phagocytosis of crystals
by neutrophils

Lysis of neutrophils

Release of
lysosomal enzymes

Release
of crystals

Complement
activation
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crystals in joints

Release of
proteases

Pathogenesis of Gout



Gouty Toe: “Podogra”



Knee

Gouty Arthritis



Gout



Gout: “Tophy”



Gout



Infectious Arthritis
Direct penetration

Extension from infected adjacent bone

Hematogenous route

Acute or chronic


