PARATHYROID DISEASE
Primary Hypoparathyroidism 
Calcium decreased, PTH decreased due to gland failure
Signs
· Those of hypocalcaemia +/- autoimmune comorbidities
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Tests
· Calcium decreased
· Phosphate increased or normal 
· ALP normal 
Causes
· Autoimmune 
· Congenital (Di George syndrome) 
Treatment 
· Calcium supplements + Calcitriol (hormonally active D3) or synthetic PTH /12h SC


Secondary Hyperparathyroidism
Calcium decreased, PTH appropriately increased
Causes: 
· Decreased vitamin D intake 
· Chronic renal failure 
Treatment 
· Correct causes 
· Phosphate binders (calcium free e.g. Lanthanum) 
· Vitamin D
· Cinacalet if PTH >85pmol/L
General
· PTH secreted by the chief cells 
· PTH rises in response to a low calcium 
· Actions – increase calcium by
· Increased osteoclastic resorption of bone (occurring rapidly) 
· Increased intestinal absorption of calcium 
· Increased synthesis of vitamin D 
· Increased renal tubular absorption of calcium 
· Increased excretion of phosphate 
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Primary Hyperparathyroidism
Causes: 
· 80% solitary adenoma; 20% hyperplasia of all glands; <0.5% parathyroid cancer
Presentation; 
· Often asymptomatic with increased calcium 
· Bones, Stones, Abdominal Moans and Psychological Groans
· Weak, Tired, Depressed
· Thirsty, Dehydrated but polyuric, Renal stones
· Abdominal pain, Pancreatitis, Ulcers (DU)
· Bone resorption effects of PTH can cause pain, fractures and osteopenia/osteoporosis 
· Blood Pressure Increases
· Check calcium in everyone with hypertension
Tests 
· Calcium increase and PTH increase (or inappropriately normal)
· Often causes of this include thiazides, lithium, familial hypocalciuric hypercalcaemia, tertiary hyperparathyroidism
· Phosphate decrease (unless renal osteodystrophy)
· 24h urinary calcium increases 
· Imaging 
· Ostetitis fibrosa cystica  
· May show up as subperiosteal erosions, cysts or brown tumours of phalanges 
· Pepper pot skull 
· DEXA for osteoporosis 
Treatment 
· Increase fluid intake to prevent stones 
· Avoid thiazides + high calcium and vitamin D intake 
· See 6 monthly 
· Excision of the adenomas (Pre-op US/MIBI to localise adenoma) 
· Intra-operative PTH levels to confirm removal 
· Complication: Hypoparathyroidism, Recurrent laryngeal nerve damage, symptomatic decreased calcium – check calcium for 2 weeks post op
· Cinacalcet: Calcimimetic inc. sensitivity of parathyroid cells to Ca2+

Tertiary Hyperparathyroidism
Calcium decreased, PTH inappropriately increased
Causes:
· Occurs after prolonged secondary hyperparathyroidism causing the glands to act autonomously having undergone hyperplastic or adenomatous change 
· This causes calcium to increase from the inappropriately increased secretion of PTH – Unlimited by the feedback control
· Seen in chronic renal failure 



	






Malignant Hyperparathyroidism
Calcium increased, PTH is decreased (PTHrp is not detected in assay) 
· PTH related protein is produced by some squamous cell lung cancers, breast and renal cell carcinomas 
· Mimics PTH resulting in calcium increase (PTH is decreased, PTHrp not detected)

Primary Hypoparathyroidism 
Causes: 
· Radiation 
· Surgery (thyroidectomy, parathyroidectomy) 
· Hypomagnesaemia (magnesium is required for PTH secretion)





Secondary Hypoparathyroidism 
· Physiological condition causing hypercalcaemia therefore resulting in a low PTH
Investigations 
· Serum PTH, Calcium, Phosphate
· ABG (Hyperchloraemic acidosis)
· Renal function 
· 24 hour urinary calcium or single calcium creatinine ration 
· Measure In a young patient with a modest elevation in calcium and PTH to exclude familial hypocalciuric hypercalcaemia
· Elevated serum ALP found in severe parathyroid bone disease
· Protein Electrophoresis / Immunofixation to exclude myeloma 
· Serum TSH to exclude hyperthyroidism 
· 9AM Cortisol and/or ACTH test to exclude Addisons 
· Serum ACE  helpful in the diagnosis of sarcoidosis 
· Hydrocortisone suppression test; leads to suppression of plasma calcium in sarcoidosis, vitamin D mediated hypercalcaemia and some malignancies
· Abdominal X ray, DXA, US/Radioisotope Parathyroid 





Pseudohypoparathyroidism 
Failure of target cell in response to PTH
· Signs: short metacarpals, round face, short stature, calcified basal ganglia, decreased IQ (Autosomal Dominant)
· Tests: calcium low, PTH increase, ALP increase or normal
· Calcium supplements and Calcitriol  
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