Secondary Hyperparathyroidism in Renal Disease

Pathophysiology: In end-stage renal disease (ESRD), destruction of the nephrons leads to decreased glomerular filtration.  As a result, phosphate excretion is decreased, and serum phosphate levels rise.  Phosphate is the determining factor in bone mineralization.  

With an elevation in serum phosphate, serum calcium is deposited in the bone.  The resulting decrease in serum calcium stimulates the secretion of parathormone (PTH) and leads to secondary hyperparathyroidism.  Normally, PTH would inhibit the renal tubular resorption of phosphate and stimulate the activation of vitamin D.  The increased levels of active vitamin D provide for increased intestinal calcium absorption.  In ESRD, though, the failing kidneys lose the ability to produce 1,25-dihydroxycholecalciferol (the active metabolite of vitamin D), which is necessary for intestinal calcium absorption.  The end result is decreased dietary calcium availability in the presence of increased PTH production.  Calcium from the bones becomes mobilized in response to the increased PTH levels and leads to the development of various bone lesions.

The three most common bone lesions associated with secondary hyperparathyroidism are osteomalcia (increased unmineralized bone matrix), osteitis fibrosa (bone resorption lytic lesions and marrow fibrosis), and osteosclerosis (enhanced bone density).  These conditions may lead to spontaneous fractures with delayed healing, myopathy, aseptic necrosis of the hip, and soft tissue calcifications which may affect the lungs and the conducting system of the heart. 

Epidemiology: Secondary hyperparathyroidism will develop as a natural consequence of ESRD unless prevented by aggressive medical management.  Besides preventing bone lesions, recent evidence suggests that Epoetin (recombinant human erythropoietin) resistance may be avoided.  Epoetin is used to treat anemia in ESRD.  This anemia results from the decreased ability of the failing kidney to stimulate erythrocyte production by synthesizing endogenous erythropoietin.  Once hyperparathyroidism develops, fibrosis of the bone marrow may decrease the effectiveness of Epoetin in inducing erythrocyte production by displacing hematopoietic marrow elements. 

Medical Treatment: Intervention centers around restoring normal phosphate and calcium balance, or preventing the development of such a condition.  The patient is usually placed on a low phosphate diet.  In addition, phosphate-binding medications such as calcium carbonate or sevelamer (Renagel) may be used to reduce serum phosphate.  Calcitriol (Calcijex, Rocaltrol), a vitamin D analog, is used to increase intestinal absorption of calcium and thereby decrease PTH levels.

Dental Management: The primary concern in these patients is their ESRD and any other associated systemic diseases (e.g. diabetes mellitus, hypertension, or systemic lupus erythematous).  Consultation with the patient’s physician is advised.  If the patient’s disease is controlled, routine dental care may be provided.  Every effort must be made to avoid infections and eliminate potential sources of infection.  Nephrotoxic drugs(e.g. acetaminophen, acyclovir, aspirin, NSAIDs), should be avoided.  The blood pressure should be closely monitored.  Before surgical procedures, the patient should be screened for bleeding disorders.  If the disease is in an advanced stage, or is not well controlled, the dental care should be postponed, or if necessary, provided in a hospital setting.


If the patient is already receiving hemodialysis, antibiotic prophylaxis may be needed to prevent bacterial endarteritis in the arteriovenous shunt.  Also, the blood pressure should be monitored in the arm without the shunt.  These patients are best treated on the day after their dialysis. 
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