Metabolic Bone Disease

Osteopenia = decreased bone mass
Osteoporosis = decreased bone mass with symptoms

Bone density is assessed by DEXA (dual energy x-ray absorption) scan

PTH and Vitamin D are the most important compounds in bone chemistry regulation.
All ( structural failure of skeletion causing pain, fractures, deformity
Bone Atrophy from Disuse
Disuse causes bone atrophy, which is reversible early on.
Piezoelectric currents from bone distention regulate both osteoclast and osteoblast activity.

Causes: bedrest ( 0.9% loss per week in entire skeleton; post-trauma; weightlessness
Hyperparathyroidism
PTH leads to bone dissolution to maintain blood calcium levels.  Immediately, PTH stimulates 
osteocytic osteolysis (dissolution of calcium only), but later it stimulates osteoclast 
activity (dissolution of calcium and bone matrix).
“Tunneling resorption” (DIAGNOSTIC of hyper PTH – ON TEST) and giant cell reactions 
(“brown tumors”) are signs of hyperparathyroidism that manifest in the bone.  This is first apparent in the phalanges of the fingers.
Causes increased serum Ca++ and decreased serum P

Rickets / Osteomalacia
Lack of Vitamin D prevents calcium absorption in the intestines.  Osteoid fails to mineralize.  In children this is “rickets” – epiphyseal plate doesn’t mineralize 

( short stature, deformity (bowing femurs/tibias) 
In adults it’s “osteomalacia” (soft bones) – very common especially in institutionalized / old
GI surgery, renal disease, inadequate intake / sun exposure are major causes of Vitamin D deficiency in adults.
PATH: “wide osteoid seams” are osteoid waiting to be calcified
Primary Osteoporosis
Peak bone mass occurs in the late 20’s, and steadily decreases. If you never make it to 

peak mass then trough at end of life bad (“geriatric disease begins in childhood”)
Probably caused by osteoblast senescence.

Estrogen inhibits interleukins which inhibit osteoclasts, which is why menopause leads to 
osteoporosis (“postmenopausal or accelerated osteoporosis”).
Protective factors include dark skin and obesity.

Fractures – spine (compression), hip, waist – don’t even have to fall for hip – cracks 

while walking and causes a fall
Secondary Osteoporosis
Usually caused by steroid therapy (↑turnover) and amenorrhea (mimics menopause).

Amenorrhea is common in women with eating disorders and elite female athletes.

Long-term steroids are used for organ transplantation, SLE, and other inflammatory diseases.
**So steroids can cause both osteonecrosis and secondary osteoporosis.
