Non-thyroid Endocrine Pathology – 15-03-04
Supplementary notes are available at: http://www.rajad.alturl.com 
ADRENOCORTICAL HYPERFUNCTION – HYPERADRENALISM (Robbins pp 1152)
There are three areas where the adrenal cortex can hyperfunction: glucocorticoids, mineralocorticoids & sex steroids. 
Hypercortisolism – Cushings Syndrome (Robbins pp 1152, Fig 26-23)

General: This disease is caused by any condition that causes elevation of glucocorticoids
Aetiology / Pathogenesis: There are 4 main causes of Cushing’s syndrome: 1) exogenous administration of steroids, 2) AP adenoma, 3) adrenal adenoma/carcinoma/nodular hyperplasia (unilateral involvement means contralateral adrenal will atrophy), 4) ectopic ACTH secretion by non-endocrine neoplasm (i.e.: in Lung Ca)
Morphology: Pituitary: 1) Crooke hyaline change (normal granular cytoplasm is replaced with homogeneous, basophilic material ( accumulation of intermediate keratin filaments). Adrenals: Depends on causes: if 1) exogenous steroids: bilateral cortical atrophy, 2) if endogenous: diffuse bilateral hyperplasia (diffuse thickness, ↑ lipid rich cells) / nodular hyperplasia (nodules separated by diffusely thickened cortex) / adenoma (gp of normal cells surrounded by capsule) / carcinoma (gp of malignant cells that are uncapsulated with contralateral adrenal atrophy). 
Clinical features:Refer to http://www.rajad.alturl.com ( Medicine IV ( Medical Lists. 
Hyperaldosteronism (Robbins pp 1155, Fig 26-24)

General: Chronic excess aldosterone secretion
Aetiology / Pathogenesis: There are two main causes: 1) Primary, 2) Secondary. Primary causes are: aldosterone secreting adrenal adenoma (80% ( Conn syndrome) / adrenocortical hyperplasia. Secondary cases are: activation of renin-angiotensin system (i.e.: CCF, renal arterial stenosis, hypoalbuminemia, pregnancy). 

Morphology: Aldosterone-producing adenoma: gp of tumour cells resembling normal cortical cells that are encapsulated, adrenocortical hyperplasia: focal & diffuse hyperplasia of cells resembling zona glomerulosa, Glucocorticoid-suppressible hyperaldosteronism: Rare cause of hyperaldosteronism. Hybrid glomerulosa cells respond to ACTH. 
Adrenogenital syndromes (Robbins pp 1157)

General: Disorders of sexual differentiation can be caused by adrenal neoplasms or congenital adrenal hyperplasia ( resulting in in appropriate excess in sex hormones. 
Pathogenesis: 1) androgen-secreting carcinomas / adenomas, 2) congenital adrenal hyperplasias (lots of different ones present ( each characterised by lack of particular enzyme involved in steroid synthesis ( i.e.: cortisol). We will focus on 1 example: Fig 26-27: 21-hydroxylase deficiency ( inhibit cortisol / aldosterone synthesis ( ACTH feedback is uninhibited ( leading to adrenal hyperplasia ( increased testosterone secretion. 
ADRENAL INSUFFICIENCY (Robbins pp 1159)

There are two main varieties: 1) Primary hypofunction (acute & chronic), 2) Secondary hypofunction (ACTH related).

Primary acute adrenocortical insufficiency (Robbins pp 1159)

1) Adrenals cannot produce enough steroids in times of stress, 2) patients who are maintained on exogenous steroids require more steroids but this is not given to them, so adrenals cannot cope with increased need, 3) damage to adrenal cortex 2nd to haemorrhage, 4) Waterhouse-Friderichen syndrome (massive haemorrhage complicated by bacteraemic infection). 

Primary chronic adrenocortical insufficiency – Addison ’s disease (Robbins pp 1160)
General: chronic adrenocortical insufficiency. 
Aetiology / Pathogenesis: 1) autoimmune adrenalitis – 60-70% (antibodies against adrenal cortex ( associations with other autoimmune diseases), 2) TB, 3) metastatic cancers (Lung & Breast Ca)
Morphology: Autoimmune adrenalitis: Loss of cortical cells with extensive mononuclear cell infiltrate, TB: granulomatous inflammation
Clinical features: Refer to http://www.rajad.alturl.com ( Medicine IV ( Medical Lists

Secondary adrenocortical insufficiency (Robbins pp 1161)

This will be caused by anything that affects the ACTH production by the anterior pituitary. This is characterised by deficiency cortisol & androgens but normal aldosterone levels. 

ADRENOCORTICAL NEOPLASMS (Robbins pp 1163, Fig 26-30-31)

General: Functioning vs Non-functioning neoplasms cannot be distinguished upon morphology.
Morphology: Adenomas: Macroscopy: well-circumscribed nodular neoplasms, rarely: cystic degeneration / calcification / areas of haemorrhage. Microscopy:  gp of normal cells capsulated with some degree of pleomorphism. Carcinomas: Macroscopy: poor circumscribed neoplasm, cystic degeneration / calcification / areas of haemorrhage. Microscopy: well differentiated ( poorly differentiated anaplastic (spindle shaped) ( giant cells. 
ADRENAL MEDULLA SYNDROMES (Robbins pp 1163)
The main conditions these notes will be considering are: Phaeochromocytoma, Neuroblastoma, Ganglioneuroblastoma, Ganglioneuroma
Phaeochromocytoma (Robbins pp 1164, Fig 26-34)

General: Composed of chromaffin cells which release catecholamines. 
Epidemiology: 40-60 yrs F>M
Morphology: Macroscopy: Large well circumscribed tumour with fibrous trabeculae penetrating tumour, haemorrhage/necrosis/cystic degeneration. Microscopy: clusters of chromaffin cells (zellballen), nuclear pleomorphism. Metastases is only way to confirm malignancy of lesion (regional nodes). EM: electron dense granules, markers including: synaptophysin, chromogranin. 
Other tumours of the adrenal medulla: neuroblastoma, ganglioneuroma, ganglioneuroblastoma. This was not discussed in lectures. 

PARATHYROID GLAND (Robbins pp 1148, Fig 26-21)
There are three main conditions of the parathyroid gland: 1) Hyperparathyroidism, 2) Hypoparathyroidism, 3) Pseudohypoparathyroidism
Hyperparathyroidism (Robbins pp 1148)

There are 2 main forms: 1) Primary, 2) Secondary

Primary hyperparathyroidism

General: The parathyroids hyperfunction autonomously. 

Aeitiology / Pathogenesis: 1) Adenomas, 2) Primary hyperplasia, 3) Parathyroid carcinoma
Clinical features: hypercalcaemia
Morphology: Adenoma: Macroscopy: well circumscribed, nodule, Microscopy: 1) composed of chief cells resembling normal parathyroid gland, 2) decreased adipose tissue compared to normal parathyroids. Primary hyperplasia: Macroscopy: gland sparing, Microscopy: 1) chief cell hyperplasia – multinodular / diffuse hyperplasia, 2) oxyphils, 3) less adipose tissue. Carcinoma: Microscopy: 1) nodular / trabecular arrangement of cells with dense fibrous tissue enclosing mass. Other organs: renal stones, osteoclasts/osteoblastic activity in long bones. 
Secondary hyperparathyroidism

General: Caused by any condition that results in chronic low Ca2+ levels leading to chronic parathyroid overactivity

Aetiology / Pathogenesis: Renal failure ( low phosphate excretion ( hyperphosphataemia ( hypocalcaemia. 

Morphology: Parathyroids are asymmetrically hyperplastic, increased no. of chief cells with clear abundant cytoplasm, low fat. (Exactly the same as above). 

Hypoparathyroidism (Robbins pp 1151)

There are a range of aetiological factors that depress the function of the parathyroids:

1. Surgery: Removal of parathyroids during thyroidectomy thinking they are lymph nodes. 

2. Congenital: Absence of parathyroids --. DiGeorge syndrome

3. Idiopathic atrophy: Autoantibodies against parathyroid receptors preventing release of PTH

4. Familial: Candiadiasis or primary adrenal insufficiency
Clinical features: All features are related to low levels of Ca2+. Tetany, depressed mental status (depression, anxiety, confusion, psychosis), Parkinsonian syndrome, Cataracts, CVS (conduction defects), Dental (hypoplasia). 
Pseudohypoparathyrodism (Robbins pp 1151)

General: This is when other organs are resistant to PTH ( hypocalcaemia. 
Aetiology / Pathogenesis: PTH acts on the bone and kidney. It binds to its receptor ( generating cAMP. Two types of defects identified: 1) diminished cAMP response after hormone binding, 2) normal cAMP response but diminished 2nd messenger response. 
Morphology: The parathyroids hyperfunction because of low Ca2+ levels. 

PITUITARY GLAND (Robbins pp 1123)

There are two main problems that can occur: 1) Hyperpituitarism, 2) Hypopituitarism

Hyperpituitarism (Robbins pp 1123, Fig 26-2/3)

General: The main cause of hyperfunction of anterior pituitary is: adenoma. Acute haemorrhage into an adenoma ( rapid enlargement of adenoma ( pituitary apoplexy. Most adenomas are functional: prolactinoma, ACTH cell adenoma, GH adenoma. If the adenoma is large enough it can impinge on the optic chiasm and cause mass effects. 
Morphology: Macroscopy: well circumscribed lesion, foci of haemorrhage / necrosis, Microscopy: 1) uniform, polygonal cells arranged in sheets / chords, 2) least supporting reticulin tissue
Hypopituitarism (Robbins pp 1127)

General: The problem could be AP problem or hypothalamus problem. 

Aetiology / Pathogenesis: 1) tumours: can exert pressure on AP ( kill cells, 2) pituitary surgery / radiation, 3) Rathke cleft cyst, 4) Pituitary apoplexy: acute haemorrhage leading to massive enlargement, 5) Ischaemic necrosis  & Sheehan syndrome (during pregnancy pituitary enlarges, but blood supply does not ( sudden haemorrhage), 6) Empty sella syndrome (refers to enlargement of emptiness of sella turcica ( 1) Primary: defect in diaphragm sellae, 2) Secondary: surgery / irradiation), 7) genetic defects (deficiency of 1 or more pituitary hormones). Conditions affecting the hypothalamus can affect AP function: 1) tumours (craniopharyngiomas), 2) Infiltrative disorders & infections (sarcoidosis/TB). 
MEN SYNDROMES (Robbins pp 1166)

MEN = multiple endocrine neoplasia ( are a gp of familial diseases associated with hyperplasias or neoplasms. These disorders are inherited as autosomal dominant. 
MEN – 1 (Wermer syndrome): Parathyroid (hyperplasia/adenoma), Pancreas (islet cell tumours), Pituitary (prolactinomas). It is associated with chromosome 11 mutations (11q13). 

MEN 2a (Sipple syndrome): phaechromocytoma, medullary carcinoma, parathyroid. This is associated with chromosome 10 mutation in RET protooncogene. 

MEN 2b: Phaeochromocytoma, medullary carcinoid thyroid, ganglioneuroma. 
