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Introduction Recap:

Osteoporosis is a common metabolic bone disease that arises from disruptions in the normal 
processes of bone remodeling. To understand the pathophysiology of osteoporosis, it is essential
to explore the intricate balance of bone formation and resorption, processes controlled by 
specialized bone cells and the bone matrix.

Normal Bone Physiology
• Bone Remodeling:

o Osteoblasts: These are the bone-forming cells responsible for producing and
mineralizing the bone matrix. They synthesize collagen and other proteins that 
contribute to bone strength.

o Osteoclasts: These multinucleated cells break down bone tissue during 
resorption, releasing minerals such as calcium and phosphate back into 
the bloodstream.

o Osteocytes: These "mature" bone cells are former osteoblasts that have become
embedded in the bone matrix they created. Osteocytes help maintain bone
health and communicate changes in mechanical stress.

• Bone Matrix:
o The matrix is a dynamic structure composed of:

▪ Organic components: Primarily collagen, which provides flexibility.
▪ Inorganic minerals: Calcium and phosphate, which contribute to

bone strength and rigidity.
• Bone Density Maintenance:

o Bone density is maintained through a balance between the activity of osteoblasts
(formation) and osteoclasts (resorption), ensuring the skeletal system's
strength and support.

o A T-score measures bone density by comparing an individual's bone mineral 
density (BMD) to the average peak bone density of a healthy young adult of the
same sex. It is expressed in standard deviations and helps diagnose 
osteoporosis or osteopenia:
▪ Normal: T-score of -1.0 or higher.
▪ Osteopenia: T-score between -1.0 and -2.5 (low bone density but 

not osteoporosis).

▪ Osteoporosis: T-score of -2.5 or lower (indicating significantly 
reduced bone density and higher fracture risk).

Osteoporosis Overview
Osteoporosis is a metabolic disease characterized by the loss of bone density and structural 
integrity, leading to fragile bones and an increased risk of fractures. Key points include:
• Pathophysiology:

o Bone resorption by osteoclasts outpaces bone formation by osteoblasts, resulting
in a net loss of bone mass.


