Outline of Lecture 46 (11-17 PA; McCarthy)

Metabolic Bone Disease

Metabolic Bone Disease: disorders of the chemical milieu of the body which lead to decreased bone mass, structural failure of skeleton, pain/fractures/deformity


- Pathology: under low power, low density of bone trabeculae

- Dx by DEXA (measure bone density)

Bone atrophy


- PP: disuse causes atrophy (conversely, overuse/stress causes hypertrophy)



- e.g. due to bedrest, post-traumatic, weightlessness



- postulated mechanism: piezoelectric effect of bone under mechanical stress (charge separation on opposite sides of bone) is needed for bone health

Hyperparathyroidism


- PP:  ( PTH ( bone resorption ( diffuse osteoporosis (starts in middle phalanges of hand)


- Histology: trabeculae erosion with fibrosis (tunneling resportion) and giant cells


- 3rd most common endocrine disorder


- Sx mnemonic: “Bones, stones, groans, emotional overtones”

Vitamin D Deficiency


- PP: inadequate intake of vitamin D and/or inadequate sun exposure



- Vitamin D is needed for GI calcium absorption ( bones don’t mineralize


- Kidney disease usually results in bone disease due to low renal conversion of vitamin D ( renalosteodystrophy (osteomalacia + hyperparathyroidism)


- Rickets: children; affects epiphyseal plates ( short stature, deformity; XR shows hypertrophy and ragged of epiphyseal plate area of bone


- Osteomalacia: adults; soft bones with wide osteoid seams, also can be caused by GI dz/surgery, very common in institutionalized patients and elderly

Osteoporosis 


Primary Osteoporosis



- PP: decreased bone mass associated with old age




- Peak bone mass occurs at age 27-29 and inevitably declines with older age

- Forced starvation (eg ballet, gymnastics, figure skating, modeling) or malnutrition causes low peak bone mass and premature osteoporosis




- Need equiv of 4 glasses milk/day: 800 mg/day Ca, 600-800 IU/day vitamin D




- 2 patterns of bone loss


1) senile osteoporosis: natural loss of bone with age due to slightly more resorption than deposition during remodeling


2) post-menopausal osteoporosis: loss of estrogen ( ( IL’s ( activated osteoclasts



- Pathology




- vertebral compression and curved spine (dowager’s hump, aka kyphosis)




- fractures, commonly the spine, hip, waist (especially by falling)



- Risk factors: female, white/northern European/asian



- Prevention: diet, exercise, ?estrogen replacement


Secondary osteoporosis



- Mimics primary osteoporosis, but in young people



- Due to steroid excess or amenorrhea (eg in young female athletes and eating disorders)


- Steroid excess also causes bone infarction! (especially a problem in immunosuppressed transplant patients)
