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Parkvue Pathophysiology


Osteoporosis

Definition: osteoporosis or porous bone (fragile bone disease) is a chronic, progressive metabolic bone disease characterized by low bone mass and structural deterioration of bone tissue leading to increased bone fragility. (Lewis, pg. 1635)

Etiology: 

· low body weight

· white or asian ethnicity

· frequent fractures

· post-menopausal females

· loss of peak bone mass r/t

· hereditary factors- such as family history of osteoporosis

· nutrition- diets low in calcium

· vitamin D deficiency 

· exercise- immobility or lack of exercise, inactive lifestyle
· hormone function

· normal bone loss r/t aging

· long term use of medication such as corticosteroids, heparin, and certain antiseizure medications. Use of these medications can cause bones loss, and disable new bone formation patterns ( Lewis pg. 1635)

Pathophysiology: 

· osteoblasts deposit bone, and osteoclasts resorb bone continuously in remodeling in osteoporotic patients bone resorption exceeds bone deposition weakening the bone, causing bone loss because the osteoblasts cannot deposit enough bone to keep up with the resorption. (Lewis pg. 1635)

· bone formation phase typically takes much longer than the resorption phase, any increase in remodeling activity tends to result in a net loss of bone (Lewis pg. 1635)

· menopausal women experience rapid bone loss due to the drop in estrogen

· hormones that stimulate the normal bone deposition and resorption such as prostaglandins, COX, resorption cycle decrease with age in both men and women (Lewis pg. 1635)

· long term corticosteroid use can cause loss of bone and inhibition of new bone formation (Lewis pg. 1635)

Clinical Manifestations

· Often called The Silent Disease because bone loss occurs with out many symptoms (Lewis pg. 1635)

· muscle weakness

· Hip, wrist, or vertebral fracture caused by weakened bones

· Collapsed vertebrae

· Vitamin D deficiency

· bone pain

· muscle weakness

· Generalized pain throughout body deep in bones

· Back pain

· loss of height

· kyphosis

·  stooped posture

· altered blood calcium levels

Diagnostic Studies

· X-ray only after 25%-40% of the calcium in the bone is lost (Lewis pg. 1635)

· Bone density mineral tests (BMD) including:

· quantitative ultrasound: measures bone density with sound waves

· dual energy X-ray absorptiometry: measures bone density in the spine, hips, and forearm

· bone biopsy

· blood work- especially vitamin D and calcium evaluation

· physical mobility exams

· ROM exercise tests

· Fall risk assessments

· health history: focused on falls, fractures, broken bones

· Bone markers

· thyroid tests

· PTH tests

· FSH tests

· osteocalcin bone formation test

· fracture risk assessment (FRAX)

Treatments and Medications

· Adequate calcium intake 1000-1500 mg. of calcium rich food or supplements per day

· Adequate vitamin D intake 800-1,000 IU

· diet plan

· Exercise regimen

· weight bearing exercises

· pain medication regimen

· physical and occupation therapy

· Medications

· calcitonin (Calcimar) 

· estrogen replacement therapy: raloxifene (Evista- mimics the effect of estrogen on bone by reducing bone resorption (Lewis pg. 1637)

· biphosphonates: etidronate (Didronel), alendronate (Fosamax), tiludronate (Skelid), risedronate (Actonel)- these drugs inhibit bone resorption by osteoclasts and subsequently increasing total bone mass (Lewis pg. 1637)
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