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CALCIUM METABOLISM AND PARATHYROID GLAND DISEASES

Dr. D.F. Hardwick

Regulation of serum calcium takes place within very narrow limits:

Males

2.23 ‑ 2.53 mmol/l (8.9‑10.1 mg/100 ml)

Females

2.25 ‑ 2.57 mmol/l (9.0‑10.3 mg/100 ml)

Factors involved in regulation
‑
Parathyroid Hormone;

‑
Calcitonin;

‑
Vitamin D metabolites

‑
Alkalosis
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TYPICAL CAUSES OF HYPERCALCEMIA
1.
Primary Hyperparathyroidism.

2.
Malignancy with or without bony metastases ‑ ectopic hormone, pressure.

3.
Drugs
‑
milk Alkali syndrome;

‑
Vitamin D toxicity ('A' too, rarely);

‑
Thiazide diuretics;

‑
Estrogens;

4.
Immobilization;

5.
Granulomatous diseases

‑
sarcoidosis;

‑
others uncommonly;

6.
Lymphomas ‑ ectopic production ‑ 1,25 dihyroxy vitamin D;

7.
Laboratory error;

8.
Others ‑ idiopathic familial, sundry diseases.

The principal disease associated with the parathyroid gland is Hyperparathyroidism, where disturbances of calcium metabolism predominate in diagnosis of the disorder.  The glands are also affected in other diseases, leading to disordered calcium and phosphate metabolism, such as is seen in renal failure and also in some genetic and metabolic syndromes.

CAUSES OF PRIMARY HYPERPARATHYROIDISM
A.
Adenoma

80‑85%

‑
Typically a single gland is enlarged showing a tan colored uniform appearance and, on cut section, may show a rim of a capsule;

‑
Microscopically, the gland is composed mainly of chief cells and some contain larger oxyphil cells, but no fat.  A rim of compressed "normal gland" is often seen in the capsule.  Uncommon, but noted in the MEN syndromes.

B.
Hyperplasia
13‑18%

‑
All four (or 5) glands are involved in this hyperplastic overgrowth.  The glands are large and tan colored with uniform appearance and microscopically are most frequently composed of chief cells with a few oxyphil cells and some (decreased) fat cells present.  Rarely hyperplasia may be totally of the water‑clear cells.  Rarely, may be part of the Multiple Endocrine Neoplasia syndromes (MEN).

C.
Carcinoma
2%

‑
Extremely rare cause of primary Hyperparathyroidism.  Gross and microscopic pathology are variable except for usual cellular atypia and late metastasis.

MANIFESTATION OF HYPERPARATHYROIDISM/COMPLICATIONS
1)
Renal Manifestations
‑
recurrent nephrolithiasis in 60‑75% of patients;

‑
stone:  calcium oxalate, calcium phosphate;

‑
progressive tubular dysfunction, GFR to uremia.

2)
Bone Involvement, in 10‑25%
‑
diffuse bone pain;

‑
osteitis fibrosa cystica;

‑
less frequent in recent studies ‑ early detection.

3)
Arthritis
‑
often with articular or periarticular calcification.

4)
G.I. Manifestations
a)
Duodenal ulcer:

‑
in 25% of patients, more frequent in recent studies, i.e. looking for them;

‑
hypercalcemia is a direct stimulus to increase gastrin secretion;

‑
can also be as part of the Type I multiple endocrine adenoma syndrome (hyperparathyroidism, tumor of pituitary and pancreatic islets);

‑
pancreatitis.

5)
Ectodermal Manifestation
‑
band keratopathy ‑ eyes;

‑
dry skin;

‑
unexplained intense itching.

6)
Neuromuscular
‑
personality disturbance, psychosis, mental obtundation and coma;

‑
generalized muscular weakness and fatigue;

‑
presumably hypercalcemia is responsible.

LABORATORY INVESTIGATION AND FINDINGS
1)
Hypercalcemia
‑
most consistent finding in hyperparathyroidism;

‑
serum albumin should also be measured for proper evaluation of serum calcium;

‑
venous stasis can cause high values.

2)
Radioimmunoassay for PTH
‑
not without problems and still needs improvement;

‑
some cannulate veins of neck to determine origin of excess hormone.

3)
Serum Phosphate ‑ variable

‑
usually low;

‑
may be normal or slightly high when renal failure occurs.

4)
Alkaline Phosphatase ‑ non‑specific

‑
elevated when there is significant bone involvement.

5)
Steroid Suppression Test
‑
hypercalcemia of 1 hyperparathyroidism is resistant to steroids;

‑
cortisone 100 to 200 mg/day for 10 days;

‑
differentiate hypercalcemia of primary hyperparathyroidism from that associated with sarcoidosis, multiple myeloma, Vitamin D intoxication and malignant disease with osseous metastasis;

‑
occasional false positive and false negative results have been reported.

6)
Phosphate Excretion Tests
‑
phosphate clearance;

‑
phosphate clearance after I.V. infusion of calcium;

‑
phosphate clearance/creatinine clearance (TRP);

‑
results are disappointing:  many false positives and false negatives.

Secondary Hyperparathyroidism
Typically seen in chronic renal failure, may not revert after renal transplantation.
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