12. Metabolic osteopathy

Osteoporosis
- atrophy of bones without change in proportion of organic/inorganic bone components 
Etiology
- primary insufficiency of osteoblasts (idiopathic) = Osteogenesis imperfecta
- immobilization, longer state without gravity effect (space - astronauts)
- iatrogenic affect of glucocorticoid therapy (or thyroid gland hormones) - catabolism of proteins
- liver disorders or chronic renal insufficiency (uremia)
- hyperparathyreoidism
- myeloma
- decrease of stimulation effect of sexual hormones - after castration, in menopause (in women increasing incidence because of simultaneous missing effect of physical activity in modern style of life - fitness center twice a week is not sufficient)
- decrease of blood perfusion or loss of innervation
- senile osteoporosis after about 60 years - irrespective of gender
- causes pathological fractures

Osteomalacia
- insufficient mineralisation of bones - in children = ”rachitis”- deformities of bones (genua vara)
- in calcium and phosphate deficiency
- in increased PTH
- in negative balance of Ca2+ (malnutrition, pregnancy, breast feeding etc.)
- important role of vitamin D (routine supplementation in infants - possibility of overdosing - hypervitaminosis D causes calcifications)
- in Fanconi sy ("phosphate diabetes" = "vitamin D resistant rachitis")
- in chronic hemodialytic programme - intoxication with aluminium
- cause fractures, deformities of bones

Renal osteopathy/osteodystrophy = "uremic bone syndrome"
- osteomalacia due to decreased formation of calcitriol in disorders of kidney parenchyma
- osteodystrophy due to secondary ↑ PTH - low degradation (metabolism) in kidney and its compensatory increase in hypocalcemia
- PTH causes resorption of bones in the form of small cavities (holes) - later filled by granulomatous tissue (visible in X-ray specific pictures) = "osteosclerosis"
- level of calcemia in chronic renal failure can vary according to prevailing mechanism (hypo-normo-hypercalcemia); hypercalcemia is also possible in chronic hemodialytic program with ”hard water” used for dialysate preparation)
- pathological fractures





