ENDOCRINOLOGY - THE MEDICAL LIST

ADRENAL PATHOLOGY

CUSHINGS SYNDROME (Davidson’s 18th Ed, Endocrine Disease, pp 581-5)
Cushing's syndrome occurs because there are excess glucocorticoids (i.e.: cortisol). 

General Physiology: ACTH is released by pituitary --> goes to adrenal cortex --> releases cortisol. Cortisol in blood is highest in morning --> lowest at midnight. 

Aetiology: 1) ACTH dependent (pituitary-dependent bilateral adrenal hyperplasia, ectopic ACTH syndrome, iatrogenic), 2) ACTH independent (adrenal adenoma/carcinoma, iatrogenic (i.e.: steroids), 3) Pseudo-Cushings syndrome (alcohol, obesity, depression). 
Clinical features / Hx findings: Refer to Fig 8.20. 1) head: psychosis, 2) eyes: cataracts, 3) face: moon face, acne, 4) arms: hyperglycaemia, hypertension, 5) abdomen: peptic ulcers, obesity, compression fractures, menstrual problems, 6) feet: muscle wasting (myopathy), infections. 

Investigations: Wide variety of tests are on offer, none are infallible. Just know: 1) 24 urine free cortisol (i.e.: is there cortisol in urine even at night), 2) dexamethasone test (i.e.: administer dexamethasone ( see if cortisol still high after some time ( if high ( confirm dx). Confirmed diagnosis: 1) Plasma ACTH ( detectable (i.e.: ACTH cause) / undetectable (i.e.: adrenal/steroid cause). 
Management: Look at the cause: 1) Medical therapy (i.e.: inhibit cortisol production), 2) Surgical: remove adrenal / pituitary tumour / ectopic tumour. You need to weigh up the risks/benefits of iatrogenic steroid therapy (i.e.: what would happen if you remove steroid therapy ( will their RA increase, etc). 
ADDISON’S DISEASE (Davidsons 18th pp 589-591)

This disease is very rare, and is characterised by hypofunction of the adrenal glands. 

General Physiology: ACTH released by pituitary ( goes to adrenal cortex ( releases cortisol (i.e.: glucocorticoids). Cortisol is highest in morning ( lowest at night time. 

Aetiology: Primary (↑ ACTH): Common: 1) autoimmune (sporadic, polyglandular syndromes), 2) TB, 3) Bilateral adrenalectomy. Rare: 1) Ca mets, 2) Intra-adrenal haemorrhage, 3) Amyloidosis, 4) Haemochromatosis. Secondary (↓ ACTH): 1) Hypothalamic or pituitary disease or Glucocorticoid therapy. 
Clinical features/Hx findings: Glucocorticoid insufficiency: nausea, vomiting, constipation/diarrhoea, anorexia/weight loss, hypoglycaemia, postural hypotension. Mineralocorticoid insufficiency: hypotension, ACTH secretion: ↑ pigmentation
Investigations: Short ACTH stimulation test (i.e.: stimulate production of ACTH ( measure levels of cortisol + ACTH. Compare to levels of ACTH in 10 & 20 disease), Measure plasma renin + aldosterone levels (i.e.: renin = high, aldosterone = low ( Dx confirmed).
Management: Glucocorticoids + Mineralocorticoids are insufficient in the system, so administer these. Glucocorticoid therapy: cortisol, Mineralocorticoid therapy: fluodrocortisone (or aldosterone if readily available). 

HYPERPARATHYROIDISM (Davidsons 18th pp 576)

General Physiology: Parathyroid glands secrete parathormone ( restore serum Ca2+ levels. 
Aetiology (Table 8.11): 2 types: 1) 10: single adenoma, multiple adenoma, nodular hyperplasia, Ca. 2) 20: CRF, osteomalacia, rickets, 3) 30: when 20 results in adenoma formation. 
Clinical features/Hx findings: 50% pt’s asymptomatic. Rest present with Sx of hypercalcemia: “bones, thirst, stones, abdominal groans” ( bones: bone pain, fractures, thirst: polyuria, polydipsia, lethargy, stones: renal stones, abdominal groans: nausea, dyspepsia, peptic ulceration. Other Sx: drowsiness impaired cognitive fn. 
Investigations: Ionised Ca2+ is biologically important. 10 test: measure PTH + urinary Ca2+ (i.e.: if both high ( Dx confirmed). 20 tests: Radiographs (i.e.: subperiosteal erosions due to bone disease), Ultrasounds/CT (i.e.: tumours etc). Usually these 20 are not necessary. 
Management: Surgical excision + Ca2+ supplements to prevent post-surgical hypocalcaemia. 
HYPOPARATHYROIDISM (Davidsons 18th pp 579)

General Physiology: Parathyroid glands secrete parathormone ( restore serum Ca2+ levels. 

Aetiology: Common: damage to parathyroid glands (i.e.: blood supply) during thyroidectomy. Uncommon: Idiopathic, Pseudohypoparathyroidism (autosomal dominant condition where tissue resistance for PTH exists). 
Clinical Features/Hx findings: Tetany – nerves are easily excited (children), stridor, tingling of hands/feet (adults). 
Management: Acute: IV calcium gluconate will relieve the tetany. Treat alkalosis by breathing in O2 with 5% CO2. Chronic: Give alfacalcidol ( calcitriol (in liver). 
DIABETES (Davidsons, pp 472, 18th edition)
General Physiology: Insulin is required for uptake of glucose by muscle and fat. Brain does not require insulin for uptake of glucose. 
Aetiology: 
Type I:

Genetic Factors: Many loci have been identified but most importantly its the HLA region within MHC in short arm of chromosome 6. 

Environment Factors: 1) Viruses (Cosackie, EBV, CMV), 2) Diet (BSA, nitrosamines), 3) Stress 

Immunological Factors: Type I diabetes is a T-cell mediated disease. Pancreatic beta cells are attacked --> cause initial insulitis. 
Type 2: 

Genetic Factors: 100% concordance rates between monozygotic twins

Environmental Factors: 1) Obesity (increase insulin resistance), 2) low birth weight, 3) Age, 4) Pregnancy

Pathogenesis: 1) Insulin resistance, 2) Amyloid deposits in pancreas

Clinical features/Hx Findings: Type 1: polyuria, polydipsia, weight loss

Type 2: above symptoms often absent but often present with complications. 
Dx tests: 1) Urine Test: This tests for glycosuria. The problems with this test are: different people may have different renal threshold, alimentary glycosuria is benign, pregnancy may show glycosuria (which is normal in pregnancies). 

2) Blood glucose test: There are two types ( a) random, b) fasting. Dx of diabetes is confirmed by random ([glucose] > 11mmol/L, fasting ([glucose] > 7mmol/L). If a random test shows [glucose] 7-11mmol/L --> do an OGTT. 

Management: Main aim of Management = achieve normal glucose levels + avoid hypoglycaemia. For treatment: refer to Fig 7.10 of Davidsons 18th. General principles: 1) always try and manage the diabetes using dietary means before administering drugs, 2) always take into account the patients age + weight (BMI) into management. 

Types of diet: 1) Low energy - weight reducing diet for the OBESE, 2) weigh maintenance diet for the NON-OBESE. 

Drugs available (Refer to Fig 7.10 to see when you would use these drugs): 1) Sulphonyureas - tolbutamide, gliclazide (inhibit hepatic gluconeogenesis + stimulate insulin secretion), 2) Biguanides - metformin (inhibit hepatic gluconeogenesis + stimulate peripheral uptake of glucose), 3) Alpha-glucosidase inhibitors - acarbose (i.e.: inhibit dissacharidases --> reduce carbohydrate absorption in gut), 4) Insulin - long (bovine ultralente), intermediate (isophane) & short-acting (soluble). 

Monitoring diabetes: 1) Urine test (not very good), 2) Blood glucose - frequent, 3) Glycated HB test  - 3 monthly (measures how well diabetes has been controlled for past 3 mths), 4) Blood pressure + lipids – frequently (HDL, total cholesterol, triglycerides), 5) Eyes – yearly, 6) Renal Fn Test – yearly 
Complications of Diabetes 
There are acute & chronic complications of diabetes. 

Acute: 1) Hypoglycaemia: Occurs due to insulin treatment. Symptoms - Autonomic: sweating, palpitations, anxiety. Neuroglycopenia: confusion, drowsiness, concentration problems, speech difficulty. General: nausea, headache, fatigue. Management - administer carbohydrate drink (swallow) or parenteral glucose (30-50ml of 50% dextrose) or intramuscular glucagon. 

2) Diabetic ketoacidosis: Occurs mainly in type 1 diabetes. Symptoms - hyperglycaemia (polyuria, thirst, weight loss, dehydration, hypotension), metabolic acidosis (cardiac arrythmias), hyperketonanaemia (acetone breath). Management - insulin administration (short-acting), fluid replacement (saline + dextrose), antibiotics, K+ replacement. 

Chronic: 1) Diabetic retinopathy: Symptoms - blindness, Clinical Features - dot (microaneurysms) + blot haemorrhages, hard + soft exudates (leakage of plasma), neovascularisation. 2) Diabetic neuropathy: Symptoms - sensory (symmetrical), motor (asymmetrical), autonomic (cardiac, gastro, genitourinary etc). 3) Diabetic foot: Fig - 7.20. 4) Diabetic nephropathy: thickening of glomerular basement membrane, matrix deposition in mesangium ( progressive renal failure 2nd to glomerulosclerosis (14 years). 5) Cardiovascular: atherosclerosis, hypertension. 
How to avoid complications: Better management right from the initial stages.

DIABETES INSIPIDUS (Davidsons 18th pp 557)

This is a rare form of diabetes characterised by excessive diluted urine & polydipsia. 
Aetiology: Cranial - ↓ production of ADH (genetic/high stalk lesion) or Nephrogenic – renal tubules unresponsive to ADH (i.e.: genetic/metabolic/drug/poisoning) diabetes insipidus. Refer to information box. 
Clinical features / Hx findings: same as diabetes mellitus. You cannot clinically tell the difference. DDx: diabetes mellitus, primary polydipsia. 

Investigations: Water deprivation test. Diabetes Insipidus confirmed if: plasma osmolality > 300mOsm/kg with urine osmolality < 600mOsm/kg. 
Management: If above readings occur ( administer desmopressin (DDAVP) ( re-measure urine osmolality ( if > 660mOsm/kg = Cranial diabetes insipidus, if DDAVP does not concentrate urine = Nephrogenic diabetes insipidus. 
PITUITARY ADENOMA (Davidsons 18th pp 546, Fig 8.3)

All tumours of the pituitary gland are adenomas.

General Physiology: Hypothalamus synthesises the hormones ( releases into blood stream ( stimulate / inhibit anterior pituitary hormone secretion. Posterior pituitary hormones are actually synthesised in the hypothalamus but are released from PP. 
Aetiology: 10 tumours are rare. Mets are possible from lung, breast, kidney etc. 

Clinical features / Hx findings: Tumours can release more pituitary hormones or no hormones at all. Extension Sx: 1) Impaired visual fields (optic chiasm – bitemporal/upper quadrantonopia, optic nerve – homonymous), 2) Ophthalmoplegia (CN III/IV/VI). Hormone Sx: 1) acromegaly (gigantism, GH), 2) hyperprolactinaemia (galactorrheoa + hypogonadism, prolactin), 3) Cushing’s syndrome (see above, ACTH). If Hormone not secreted: 1) hypopituitarism, 2) short stature (growth hormone not released enough). 
Investigations: Anterior pituitary secretes the following hormones: LH, FSH, TSH, ACTH, GH, Prolactin. Thus measure all of these and see if they are > / < normal. This indicates ( /hyperpituitaryism / hypopituataryism (i.e.: adenoma may not be hormone secreting). MRI is best for visualising the micro (<10mm) / macroadenoma (>10mm). 
Management: Surgery – remove the tumour (transphenoidal approach), followed by radiation therapy to remove residual tumour (+ reduce recurrence). 
INVESTIGATION OF HPA AXIS (Internet, CMM 400 site, Davidsons 18th))

What is HPA Axis? (Davidson’s 18th pp 548, Fig 8.3)

HPA axis = hypothalamic pituitary adrenal axis. Fig 8.3 clearly explains the sequence of hormone secretion. What is HPA axis? It’s the fact that the hypothalamus, anterior pituitary & adrenal cortex are linked together. Refer to the diagram below. 
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The HPA axis is activated in situations of stress. Along with the release of cortisol by the adrenal cortex, DHEA (precursor to testosterone/oestrogen) is also released. The anterior pituitary also releases beta-endorphins (morphine like substance) which reduces pain in times of stress. 

How do you investigate the HPA-axis? (Davidson’s 18th pp 549)

There are 3 basic conditions that can arise as a result in problems with the pituitary: 1) Hypopituitarism, 2) Hormone excess (hyperprolactaenamia, acromegaly, Cushing’s disease), 3) Non-functioning tumour. Thus to investigate the HPA-axis you should investigate for these three conditions (i.e.: what hormones does anterior pituitary produce?). 

Hypopituitarism: There is deficiency of: GH (measure immediately after exercise), TSH (measure thyroxine), LH & FSH (measure), ACTH (short ACTH stimulation test). 

Hormone excess: Hyperprolactinaemia (measure random serum prolactin – if 300-1000uU/l ( MRI warranted), Acromegaly (GH levels using glucose tolerance test), Cushing’s (see above).

For thyroid related topics please visit: http://www.geocities.com/rdevanat/pathology_IV.html 
Diagram of HPA Axis


Cortisol is a hormone released from the adrenal cortex. It’s levels in blood stream are regulated tightly by the HPA-axis. How? If cortisol levels fall ( feedback mechanism to paraventricular nucleus of hypothalamus ( releases corticotrophin-releasing hormone – CRH (pulses once / hour) ( anterior pituitary produces ACTH ( travels to adrenal cortex ( increased cortisol production ( -ve feedback back to PVN (stop producing CRH). 








Source: http://www.rajad.alturl.com 


