Endocrinology

The medical management of common endocrinological problems
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Goitre
Physiological; pregnancy, puberty, or iodine deficiency

Inflammatory (thyroiditis); De Quervain’s or Riedel’s thyroiditis

Autoimmune Graves or Hashimoto’s thyroiditis

Multinodular goitre                         
Adenoma/carcinoma

Immunological

Presentations

1. Increasing goitre size.

2. Local compression (dysphagia, stridor, recurrent laryngeal nerve palsy or obstruction of the great veins).

3. Pain (De Quervain’s or neoplasm).

4. S&S of any associated hyper or hypothyroidism.

Thyroid disease

Hyperthyroidism
Caused

1. Graves disease 

2. Multinodular goitre

3. Drugs; Lithium, Amiodorone and thyroxine

4. Hashimoto’s thyroiditis

5. De Quervain’s thyroiditis

6. Adenoma

7. Neoplasia – Teratoma, Choriocarcinoma, thyroid adenocarcinoma

Graves disease (commonest cause)

Autoimmune origin – circulating antibodies which stimulate the TSH receptors in the thyroid (>90% +ve for TSH receptor antibodies – referred to as TSI = Thyroid Stimulating Immunoglobulin).

Female:male of 5:1 usually between 30 to 50 years of age.

Symptoms
Anxiety, restlessness, insomnia, palpitations, sweating, heat intolerance, weight loss, diarrhoea, symptoms of diabetes or symptoms due to ophthalmopathy (gritty eyes, diplopia etc).
Signs

Tremor, palmar erythema, thyroid acropachy, tachycardia or AF, hypertension, goitre, bruit, eyes signs (conjunctival injection, chemosis, exposure keratopathy, lid retraction, proptosis, lid lag, and ophthalmoplegia), CCF, pretibial myxoedema and brisk reflexes.
Toxic multinodular goitre (Second commonest cause)

More common in women than men who have often had a history of goitre for many years in which a nodule has become autonomous.

S&S are as for Graves BUT they do not have ophthalmopathy AND the goitre may be much larger causing symptoms and signs due to local compression e.g. dysphagia or stridor.
Treatment

Both Graves and Toxic multinodular goitre are treated in the same way.

1. Symptomatic relief of the sympathomimetic symptoms can be achieved with propranolol until the patient has been rendered euthyroid. 

2. Titration Rx with ‘antithyroid’ thionamide  drugs (Carbimazole or Propylthiouracil) for 18 months.

3. Block and Replace (Carbimazole 20mg bd and Thyroxine 100mcg a day) as an alternative to titration treatment  for 12 months. But remember thionamide drugs cause a rash in 3 to 5% of patients and agranulocytosis on approx 0.5%.
But 50% of patients relapse after Rx cessation. In which case the alternatives are:

1. Radio-Iodine (NB. 50% will eventually become hypothyroid).
2. Subtotal thyroidectomy.
3. Long term titration therapy (A last resort due to the risks of agranulocytosis).
Hashimoto’s Thyroiditis
Autoimmune disease (TPO antibody positive).

Patients present with a diffuse goitre and may be transiently hyperthyroid (5%) but 20% will go on to become hypothyroid.

De Quervain’s thyroiditis

Female>male (20s to 50s)
Associated with Coxsackie, adenovirus and mumps infection.

Present with fever, tender goitre, thyrotoxicosis and sometimes dysphagia.

ESR raised.

Normally progress through transient hyperthyroidism to hypothyroidism back to a euthyroid state over 4 to 6 months.

Thyroid nodule

1. Prominent nodule in a background of multinodular goitre

2. Adenoma (usually follicular), which rarely become toxic.

3. Carcinoma (less than 10% of nodules).

Invx

1. USS to demonstrate multinodular goitre.

2. FNAC to confirm histology.

Thyroid tumours

Rare, female > male

Papillary carcinoma = 80% - slow growing with a good prognosis.

Follicular carcinoma = 10% - good prognosis

Rx with total thyroidectomy, ablative radio iodine and subsequent thyroid over replacement to suppress TSH below the normal range.

Medullary tumours (5%) and anaplastic (3%) tumours are rarer but have a poorer prognosis.

Lymphoma (1%) of the thyroid is very rare but has an excellent prognosis.

Hypothyroidism

Prevalence increases with age

1. Primary hypothyroidism (most common)

2. Secondary hypothyroidism 
Drugs; Lithium, amiodorone or radio-iodine
Surgery; subtotal or total thyroidectomy

Hypopituitism

Infitration/destruction; Sarcoidosis and amyloid

Autoimmune destruction; Hashimoto’s thyroiditis

Symptoms

Fatigue, weight gain, cold intolerance, aches and pain, depression, constipation, dry thickened skin, coarse hair, alopecia, menorrhagia, infertility, anaemia, impotence or carpal tunnel syndrome.

Signs

Bradycardia, heart failure, obesity, dry skin, peri orbital oedema, delayed ankle reflexes and rarely goitre.

Diagnosis

TSH raised (unless hypopit), T4 and T3 low, TPO antibodies may be positive, cholesterol may be raised, ECG may reveal RBBB or a prolonged QT interval.
TSH > 10 – start treatment

TSH raised but < 10 with symptoms treat for 3 months – if symptoms resolve treat life long, if symptoms unchanged stop treatment and consider an alternative diagnosis with follow up TFTs as outlined below.

TSH raised but < 10 in the absence of symptoms – check the TPO antibodies. If the TPO antibodies are positive check the TFTs annually but if they are negative check TFTs every three years.

Treatment

Up titration of oral Levothyroxine starting at 25mcg every 4 to 6 weeks until the TSH is back in the normal range preferable within the range of 0.5 to 3.5 at BRI labs (usual maintenance dose of Levothyroxine is 100 to 150 mcg a day). Faster dose titration using bigger dose increments is possible in younger patients with no history of ischaemic heart disease.

Addison’s disease / syndrome

Aetiology

Symptoms and Signs are due to adrenocortical insufficiency

1. Iatrogenic – due to inappropriate steroid reduction or cessation.

2. Autoimmune.

3. TB, Tumour (bronchus, melanoma, breast etc) or surgical distruction of the adrenals.

4. Infiltration of the adrenals – Amyloidosis, Sarcoidosis or haemochromatosis.

Auto-immune associations

Type1 diabetes, Hashimoto’s thyroiditis, Pernicious anaemia, Grave’s disease and premature ovarian failure.

Symptoms and Signs

Fatigue, nausea, weight loss, muscle weakness, postural dizziness, depression.

Pigmentation of skin and buccal mucosa secondary to increased ACTH levels, postural hypotension or vitligo.

Investigations

Na reduced, K increased, BS low.

Adrenal antibodies +ve (in many cases)

Abnormal short synacten test.

Treatment

1. Any underlying condition.

2. Hydrocortisone  and fludrocortisone replacement for life.

3. Any associated condition.

Addisonian Crisis

Rare – Nausea, vomiting lassitude with hypotension. 
Treatment – ABC of resuscitation, iv fluids and iv hydrocortisone  with the subsequent introduction of oral hydrocortisone and fludrocortisone.
Cushing’s disease / syndrome

Due to excessive levels of glucocorticoids

Aetiology

1. Iatrogenic – secondary to steroid rx (Asthma, COPD, Rh Arthritis, Inflammatory bowel disease etc).

2. Cushing’s disease (Increased ACTH production due to an anterior pituitary tumour).

3. Ectopic AdrenoCortocoTrophinHormone production (carcinoid tumours or small cell cancer of the bronchus).

4. Adrenal adenoma or adenocarcinoma.

5. Pseudo Cushings – secondary to alcohol.

Symptoms and Signs.

Increasing central obesity +/- Buffalo’s hump +/- Moon face.
Proximal muscle weakness

Acne, striae, thin skin, easy bruising, hirsuitism and infections.
Depression, impotence, oligomenorrhoea.

Pathological # or height loss due to osteoporosis

Hypertension and diabetes

Investigations
Screening tests

2x 24 hr urine cortisol or an overnight dexamethasone screening test.

Diagnostic tests

More advanced dexamethsone suppression tests

Treatment

1. Surgery.

2. Radiotherapy

3. Metyrapone or Ketoconazole if medically unfit for options 1 or 2.

Conn’s Syndrome

Rare – usually due to renal adenoma  (very rarely adrenocarcinoma) producing increased aldosterone levels. Consider the diagnosis in patients with hypertension and hypokalaemia.
Presentation

Hypertension, paraesthesiae, tetany/cramps or polydipsia & polyuria, 

Metabolic changes

Hypokalaemia and metabolic alkalosis.

Diagnosis

24 hr urinary aldosterone, plasma rennin (reduced) and plasma aldosterone (increased)

CT of adrenals

Treatment 

Renal adenoma or carcinoma = surgery

Renal hyperplasia = spironolactone
Renin – angiotensin system

Renin is a proteolytic enzyme produced by the juxtaglomerular apparatus that converts angiotensinogen in the blood to angiotensin I. Renin release is under the control of a number of factors including blood pressure and volume, and urinary composition. For example, its release is suppressed by sodium and water overload as can occur in primary hyperaldosteronism.

Angiotensin I is converted by angiotensin converting enzyme in the lung to angiotensin II. Angiotensin II then stimulates the adrenal cortex to produce aldosterone. It is also a potent peripheral vasoconstrictor. Aldosterone causes reabsorption of sodium and water from the urine in exchange for potassium and hydrogen ions by activating a pump in distal renal tubule.

Phaeochromocytoma

Due to functional tumours of the chromafin cells within the adrenals producing adrenalin and noradrenalin – associated with neurofibromatosis.
The 10% rule
10% are malignant

10% are extra renal

10% are bilateral

10% occur in children

Symptoms and signs

Palpitations, panic, pallor, sweating, headache and labile hypertension

Consider the diagnosis in 1) labile hypertension, 2) Resistant hypertension, 3) Patients with Café au lait spots.

Diagnosis
Screening with 2 x 24hr urinary catecholamines – if positive then proceed with CT scanning and MIBE scintigraphy

Treatment

Surgery – if this fails or is CI then use Phenoxybenzamine and propranolol.

Acromegaly

Due to post pubertal excessive growth hormone secretion – 95% due to anterior pituitary tumour. Very rarely due to ectopic growth hormone production (pancreatic or bronchial tumours).
GH is an anabolic hormone and diabetogenic, as it increases hepatic glucose release and inhibits the action of insulin on skeletal muscle. Its production varies considerably from moment to moment and is under the influence of many factors e.g. glucose which inhibits its production.

Symptoms and Signs of tumour

Headache, vomiting, papilloedema, visual obscuration, bitemporal hemianopia.

Symptoms and Signs of growth hormone excess

Headache (increasing skull size)

Sweating

Acne

Voice change

Proximal myopathy – causing weakness

Local entrapment neuropathies, especially carpal tunnel syndrome.
Coarse oily skin with prominent supra-orbital ridges

Increasing size of hands and feet (increasing shoe size and spade like hands)

Osteoarthritis

Complications of Acromegaly

Hypertension - 15%
Diabetes – 10%
IGT – 30%

Heart failure

Diagnosis
ILGF is produced by the liver, stimulated by GH.  Its variability is far less that GH so it is a better screening tool for acromegaly.
Failure of GH suppression during a GTT.
MRI of pituitary

Treatment

1) Pituitary surgery – 1st line Rx

2) Pituitary DXR

3) Octreotide (a somatostatin analogue)

4) Dopamine agonists e.g. cabergoline

Calcium metabolism

Parathyroid Hormone

The four parathyroid glands respond to the increasing level of free ionised calcium in the blood by decreasing PTH production (a negative feed back loop).

PTH  Action

Bone – PTH increases osteoclastic activity and bone resorption with release of calcium into the blood.

Kidney – PTH increases 1 alphahydroxylase activity in the kidney increases production of the active vitamin D metabolite 1,25 dihydroxylase cholecalciferol which in turn increases calcium absorption from the intestine leading to an increase in serum calcium. 
Vitamin D metabolism

· Dehydrocholesterol – converted in skin with sun exposure – to Vitamin D3 (cholecalciferol). 

· Vitamin D3 (cholecalciferol) if converted in the liver to 25 hydroxy cholecalciferol.
· 25 hydroxy cholecalciferol is then converted in the kidney to the biologically active form of vitamin D 1,25 dihydroxycholecalciferol. NB It is the activity of 1 alpha hydroxylase within the kidney which is tightly regulated and is the major control point for the production of the active metabolite

· 1,25 dihydroxycholecalciferol acts on the intestine to increase calcium absoption and serum calcium levels.
Calcitonin

Calcitonin is a polypeptide hormone released by the thyroid and it exact role in calcium metabolism is poorly understood, it seems to enhance renal loss of calcium by inhibiting resorption of calcium from the urine and it decreases osteoclastic activity in the bone.

Hypercalcaemia

Causes

Malignancy – Prostate, breast, bronchial, myeloma, thyroid.

Iatrogenic – lithium or thiazides

Miscellaneous – Pagets disease, Sarcoidosis or Vitamin D excess

Endocrine – Primary and tertiary hyperparathyroidism or thyrotoxicosis.

Primary hyperparathyroidism
Female > male – 80% due to parathyroid adenoma 

Rarely due to ectopic PTH production (OAT cell) or parathyroid adenocarcinoma

Biochemistry

Increased PTH, adjusted calcium and alkaline phosphatase
Decreased Phosphate

Symptoms and Signs
Bone pain,  osteoporosis, pathological fracture, osteitis fibrosa cystica
Renal Calculi (10-15%) of patients

Metastatic calcification e.g. nephrocalcinosis

Pancreatitis, Dyspepsia or constipation

Polyuria and thirst

Depression

Invx =

U&Es, Calcium, Phosphate, Alk Phos and PTH

KUB - ? calculi ? nephrocalcinois

DEXA - ? osteoporosis

Rx – surgery 

Secondary hyperparathyroidism
Hyperplasia of the parathyroid due to persistent hypocalcaemia e.g. renal failure or osteomalacia.

Increased PTH leading to increased bone resorption, osteoporosis and potential pathological fracture.

Rx – Treatment of the underlying condition  +/- cholecalciferol (Vit d deficiency) or alphacalcidol (renal failure)

Tertiary hyperparathyroidism

Autonomous PTH over production developing from a background of secondary hyperparathyroidism e.g. in CRF.

Hypoparathyroidism

Primary parathyroid deficiency

Secondary parathyroid deficiency – surgery or infiltration with metastases or haemochromatosis.

Biochemical changes

Low PTH, low calcium, normal alkaline phosphatase and increased phosphate

Symptoms and Signs

Muscle cramps and tetany with carpopedal spasm

Depression, alopecia

Chvostek’s sign and Trousseau’s sign

ECG changes = Q-T prolongation

Rx = alphacalcidol
Homeostatic Negative Feed Back Loops
Fill in the missing hormones and outline the homeostatic loops
· Anterior Pituitary
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Name the condition

TSH raised, T4 low, T3 low = 

TSH low, T4 low, T3 low =

TSH low, T3 high, T4 normal

TSH low, T4 and T3 high TSI +ve =

TSH low, T4 high, T3 high and TSI & TPO negative = 

TSH low, T4 high, T3 high – in 5% of cases +  TPO +ve =

· Anterior Pituitary









A

Adrenal Cortex



B

A=

B=

Renin angiotensin
A


B



C


D


    Renin

        Lung


   Adrenal

A=

B=

C=

D=


Vitamin D






Dehydrocholesterol

Parathyroids




Skin



A








B

Bone 



Calcium Increases



Liver





A


C


Intestine

D

Kidney



A=

B=

C=

D=


What’s going on?

Calcium

1. Calcium increased, Phosphate decreased or normal, PTH raised, alk phos raised.

Diagnosis = 

2. Calcium increased, alk phos increased, PTH low or normal.

Diagnosis = 

3. Calcium increased, alk phos normal, PTH low or normal.

Diagnosis = 

4. Calcium reduced, Phosphate normal, alk phos raised.


Diagnosis = 

5. Calcium reduced, Phosphate raised, PTH low, alk phos normal.

Diagnosis = 
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