OSTEOPOROSIS 2 
Osteoporosis is a systemic skeletal disease characterized by:
· Low bone mass (reduced bone mineral density)
· Microarchitectural deterioration of bone tissue
· Increased bone fragility and susceptibility to fracture
The word "osteoporosis" means "porous bone." It is a silent disease until a fracture occurs.
2. KEY DIFFERENCE: OSTEOPOROSIS vs. OSTEOPENIA vs. OSTEOMALACIA
Condition: Definition / Key feature
· Osteopenia: Low bone density (T-score between -1.0 and -2.5) – precursor to osteoporosis
· Osteoporosis: Very low bone density (T-score ≤ -2.5) or presence of fragility fracture
· Osteomalacia: Defective bone mineralization due to vitamin D deficiency – soft bones, pseudofractures (Looser zones)
3. CLASSIFICATION (TYPES OF OSTEOPOROSIS)
Type 1 (Postmenopausal Osteoporosis):
· Age: 50-65 years
· Sex: Female >> Male
· Primary cause: Estrogen deficiency
· Bone loss pattern: Predominantly trabecular bone (rapid loss)
· Common fractures: Vertebral compression fractures, distal radius (Colles fracture)
· PTH level: Normal or low
Type 2 (Senile Osteoporosis):
· Age: >70 years
· Sex: Female = Male (both affected)
· Primary cause: Aging – decreased osteoblast activity, impaired calcium absorption, vitamin D deficiency
· Bone loss pattern: Trabecular + cortical bone (slow loss)
· Common fractures: Hip (proximal femur), proximal humerus, pelvis
· PTH level: Normal or slightly elevated
Secondary Osteoporosis:
· Cause: Underlying medical condition or medication
· Examples: Glucocorticoid-induced, hypogonadism, hyperthyroidism, hyperparathyroidism, multiple myeloma, malabsorption (celiac disease), chronic kidney disease, alcoholism, anticonvulsant drugs (phenytoin, phenobarbital)
4. PATHOPHYSIOLOGY (Basic Mechanism)
Normal bone remodeling: Osteoclasts (bone resorption) and osteoblasts (bone formation) are balanced.
In osteoporosis:
· Bone resorption > bone formation
· Net bone loss occurs
· Trabecular plates thin and perforate
· Cortical bone becomes porous and thin
Normal bone density = peak bone mass achieved by age 25-30 years. After that, gradual loss begins. Rapid loss occurs after menopause (estrogen deficiency) and with advanced age.
5. RISK FACTORS (Non-Modifiable)
· Advancing age
· Female sex
· Caucasian or Asian race
· Family history of osteoporosis or hip fracture
· Small, thin frame (low body weight)
· Previous fragility fracture
· Early menopause (<45 years)
· Hypogonadism in males
6. RISK FACTORS (Modifiable)
· Low calcium intake
· Vitamin D deficiency
· Sedentary lifestyle / lack of weight-bearing exercise
· Smoking
· Excessive alcohol intake (>3 drinks/day)
· Low body weight (BMI <20)
· Caffeine excess
· High salt intake (increases urinary calcium loss)
7. MEDICATIONS THAT CAUSE SECONDARY OSTEOPOROSIS
· Glucocorticoids (prednisone – most common cause of secondary osteoporosis)
· Anticonvulsants (phenytoin, phenobarbital, carbamazepine)
· Aromatase inhibitors (breast cancer)
· GnRH agonists (prostate cancer)
· Proton pump inhibitors (long-term, high-dose)
· Selective serotonin reuptake inhibitors (SSRIs)
· Thiazolidinediones (diabetes medications)
· Heparin (long-term use)
· Loop diuretics (furosemide)
· Methotrexate
8. CLINICAL FEATURES (Symptoms and Signs)
Osteoporosis is asymptomatic until a fracture occurs.
Symptoms of Established Osteoporosis:
· Back pain (acute from vertebral fracture)
· Loss of height (more than 1.5 inches or 4 cm)
· Kyphosis (dowager's hump – exaggerated thoracic curvature)
· Protruding abdomen (due to shortened spine)
· Rib cage resting on iliac crest (late sign)
· Fracture after minimal trauma (fall from standing height or less)
Typical Fragility Fractures:
· Vertebral (wedge or crush fractures)
· Hip (femoral neck or intertrochanteric)
· Distal radius (Colles fracture)
· Proximal humerus
· Pelvis
· Ribs
9. DIAGNOSIS
A. Dual-energy X-ray Absorptiometry (DXA or DEXA) – GOLD STANDARD
Sites measured: Lumbar spine (L1-L4), hip (femoral neck, total hip), and sometimes distal radius.
T-score interpretation:
· Normal: T-score ≥ -1.0
· Osteopenia (low bone mass): T-score between -1.0 and -2.5
· Osteoporosis: T-score ≤ -2.5
· Severe (established) osteoporosis: T-score ≤ -2.5 + presence of one or more fragility fractures
Z-score: Compares to age-matched peers. Z-score ≤ -2.0 suggests secondary cause of osteoporosis.
B. Indications for DXA Screening (WHO/NOF/NIH)
· Women ≥65 years and men ≥70 years (routine screening)
· Postmenopausal women <65 years with risk factors
· Adults with fragility fracture after age 50
· Adults with condition or medication associated with low bone mass
· Anyone being considered for pharmacologic therapy
· Anyone on osteoporosis treatment (to monitor response every 1-2 years)
C. Laboratory Evaluation (to rule out secondary causes)
Basic tests:
· Serum calcium, phosphorus
· 25-hydroxyvitamin D (vitamin D level)
· Serum creatinine, eGFR
· Alkaline phosphatase (elevated in osteomalacia, Paget disease)
· Complete blood count (anemia suggests multiple myeloma)
· Thyroid-stimulating hormone (hyperthyroidism)
· Parathyroid hormone (hyperparathyroidism)
· Testosterone (males with hypogonadism)
· Serum protein electrophoresis (multiple myeloma)
· Tissue transglutaminase antibodies (celiac disease)
· 24-hour urinary calcium (hypercalciuria)
D. Imaging
· X-ray: Not sensitive for diagnosis (only detects osteoporosis after 30-40% bone loss). Shows vertebral fractures, reduced bone density.
· Vertebral fracture assessment (VFA): DXA-based lateral spine imaging to detect occult vertebral fractures.
10. FRAGILITY FRACTURE – DEFINITION
A fragility fracture is a fracture that occurs from:
· A fall from standing height or less
· Or no identifiable trauma
It is diagnostic of osteoporosis regardless of T-score.
Once a fragility fracture occurs, risk of another fracture doubles immediately.
11. SCREENING TOOLS (Clinical Risk Assessment)
FRAX (Fracture Risk Assessment Tool):
· Calculates 10-year probability of major osteoporotic fracture (hip, spine, wrist, humerus)
· Used to decide when to start treatment
· Available online (free)
· Includes clinical risk factors with or without BMD
CAROC tool (Canadian version): Simpler, uses age, sex, BMD, and prior fracture.

