Endocrine Pathology
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Pituitary Gland
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All the hormones are controlled via the hypothalamus except for prolactin

1. Somatotropin (growth hormone-GH)

· bone, muscle, fat, etc.

· GH is antagonist to insulin
2. Prolactin – breast glandular tissue (alveoli), initiates growth
3. ACTH (adrenocorticotropic hormone)

· bilaterally stimulates cortex of adrenals to release hormones into blood stream

Adrenal Cortex

Zona Glomerulosa – aldosterone
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Epinephrine £)
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Numerous hormones
(detailed in Chapter 24)
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(Chapter 21)
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Zona Fasciculata – cortisol

Zona Reticulata – sex hormones (estrogen, progesterone, testosterone)

4. TSH (thyroid stimulating hormone) – stimulates thyroid to secrete thyroxin (T3, T4) 
5. FSH (follicle stimulating hormone) – stimulates growth of graafian follicle which secrete estrogen, causes spermatogenesis (sertoli cells) and a decrease of ABP (androgen binding protein), gonadotrophic hormone
6. LH (luteinizing hormone) – stimulates corpus luteum to secrete progesterone, corpus luteum them changes to corpus albicans, also stimulates release of ovum, stimulates leydig cells to secrete testosterone, gonadotrophic hormone
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Pituitary Tumors:
1. benign (adenoma; excess glandular growth) 

2. malignant (craniopharyngioma)

a. may involve visual field defects, most common

b. pharynx & pituitary share same embryological development)
c. sympathetic chain is also from the same embryologic development, with tumor get secretion of epinephrine

Hyperpituitarism

1. Hyperprolactemia (prolactinoma)

· Tumor secretes excess of prolactin ( ( LH

· In female; causes amenorrhea (absence of period), infertility & galactorrhea (( secretion of milk w/o pregnancy)

· In male: absence of libido & impotence ( ( LH ( ( testosterone

2. Excess somatotropin

a. Giantism: if this begins before puberty body grows abnormally longer with excessive uniform growth at the epiphyses of long bones

b. Acromegaly: if this begins in the adult it gives rise to increased growth in the soft tissues like ear, nose, lips, etc., spade-like hands, protruding jaw & forehead

· Visceromegaly may occur in liver, heart and thyroid

· Other medical problems include hypertension, diabetes mellitus and headache

3. Excess ACTH

· Cushing’s disease (bilateral adrenal involvement) ( ( cortisol mainly, some aldosterone

· Generally no effect on sex hormones because z. reticularis has no associated pathology to it

· Bilateral adrenal hyperplasia

Hypopituitarism

1. Hypogonadism: ( gonadotropin – ( FSH or LH ( ( testosterone ( ( secondary sex characteristics (hair, etc.)

2. In Children: Dwarfism – ( growth hormone may or may not be combined with hypogonadism or thyroid involvement

3. In Adults: Sheehan’s Syndrome – by the infarction of the anterior pituitary, associated with obstetric hemorrhage (post partum) ( shock ( vasoconstriction ( ( prolactin
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Empty Sella Syndrome: rare congenital defect in the diaphragma sellae resulting in hypopituitarism, leakage of CFS compresses on pituitary causing any one of the hormones to by hypopituitarism
Posterior Pituitary Disorders

· Oxytocin – contraction of the uterus, no pathology associated with this

· ADH (anti-diuretic hormone, vasopressin) – concentration of urine

1. Diabetes Insipidus: ( ADH ( deficient water reabsorption in the renal collecting tubules

· Polyuria, extreme thirst & polydipsea (excessive water intake), ( serum osmolality, hypernatremia (( Na)

2. SIADH (syndrome of inappropriate anti-diuretic hormone): often seen with oat cell carcinoma, ( ADH, oliguria, ( serum osmolality, hyponatremia (( Na)

Thyroid Gland

· Goiter is an enlargement of or growth on the thyroid and may be due to: ( thyroid, ( thyroid or normal thyroid function
· There are 4 types of goiters:

1. Endemic: ( iodine as seen in Alps and Himalayas

2. Sporadic: world-wide due to ( demand of thyroid hormone due to pregnancy/puberty

3. Diffuse: neck enlarged all over (Grave’s Disease)

4. Nodular: one or more modules are noticed on the gland
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Hypothyroidism

Cretinism

· Starts from birth

· Irreversible mental retardation if not treated

· Etiology: 1.) failure of hormone synthesis during pregnancy (may be from thyroid meds taken by mother), 2.) endemic goiter

Myxodema

· Hashimoto’s Thyroiditis, later in life

· Deposition of mucopolysaccharides in the connective tissue, affects larynx (hoarse voice)

· Thyroid is enlarged, rubbery, firm, nodular

· Presence of anti-thyroid antibodies (activated follicle)

· Histologically: destruction of the follicles by infiltration of the lymphocytes
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Clinical features: loss of lateral 1/3 of eyebrows, non-pitting bilateral pedal edema

Hyperthyroidism
Grave’s Disease
· In females (15-40 yoa), familial, autoimmune, IgG antibody (stimulates follicle to release T3/T4, acts like TSH)

· Clinical features: grossly thyroid is enlarged, extremely vascular, neck bruit from ( blood flow (was also present w/ COA), exophthalmus
Subacute Thyroiditis: De Quervain’s Thyroiditis

· Both sexes, all ages, viral etiology (no antibody), enlarged painful thyroid

· Clinical features: painful neck on palpation, fever, enlarged cervical nodes

Riedel’s Thyroiditis

· Chronic condition, affects elderly females

· Clinical features: enlarged, stony hard painless thyroid, dysphagia, dyspnea, hoarseness of voice

	FUNCTION
	HYPERTHYROIDISM
	HYPOTHYROIDISM

	T3/T4 Levels
	(
	(

	TSH Levels
	(
	(

	Protein Synthesis
	(
	(

	BMR
	(
	(

	Body Weight
	(
	( or N

	Activity
	(
	(

	Tendon Reflexes
	(
	(

	Heart Rate
	Tachycardia
	Bradycardia

	GIT
	diarrhea
	Constipation

	Females
	Menorrhea
	Amenorrhea

	Hair
	Fine
	Coarse, Brittle

	Skin
	Sweating, Heat Intolerant
	Dry, Cold Intolerant

	Eyes
	Exophthalmos
	N/A

	Mental state
	N/A
	Mental Retardation

	Tremor
	Tongue, Hand
	N/A


Neoplasias of Thyroid
· Fine needle aspiration for diagnosis of FA, PC, MC and AC

· 30% of all solitary nodules are benign
Follicular Adenoma: benign, glandular tumor, single nodule with capsule, ( or ( or normal thyroid
Thyroid Carcinoma: etiology – 1.) x-ray therapy to the neck, 2.) familial (in medullary carcinoma)
a. Papillary Carcinoma: most common, psammoma bodies common histologic feature 
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Medullary Carcinoma: familial, arises from parafollicular C cells of the thyroid which release calcitonin
c. Follicular Carcinoma: very slow, not diagnosed by fine needle aspiration, thyroid scan (radioactive isotopes) shows hot (absorbed, benign) and cold (no absorbed, most likely malignant) nodules
d. Anaplastic Carcinoma: highly malignant, invades rapidly, metastasis, death within a few months
Multiple Endocrine Neoplasia: MEN syndrome I and II

MEN I (Werner’s Syndrome): pituitary adenoma, parathyroid adenoma & pancreatic islets neoplasm
3P’s
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MEN II (Sipple’s Syndrome): medullary carcinoma of thyroid, pheochromocytoma (2( hypertension) of adrenal & parathyroid adenoma
Parathyroid

· PTH (parathyroid hormone) – ( Ca2+ and ( phosphate
1. Bone – stimulates osteolysis

2. Kidney – ( tubular reabsorption of Ca2+, ( secretion of phosphate
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3. Vitamin D3 (skin) –––( D2 ––––( vit. D ( ( Ca2+ absorption in GIT

Hyperparathyroidism: ( PTH

a. Primary: parathyroid adenoma

b. Secondary: chronic renal failure

· ( serum Ca2+, hypophosphatemia

· Clinical Features:

1. stone – kidney

2. bone – osteitis fibrosa cystica, pain & fracture

3. moan – CNS, depression

4. abdominal groan - ( Ca2+ absorption ( anorexia

5. cardiac arrhythmias – asystole

6. calcification of sclera-corneal junction

Hypoparathyroidism: ( PTH
· ( serum Ca2+ ( hyperexcitability (tetanus), hyperphosphatemia

· Etiology: neck surgery with inadvertent removal of parathyroids, idiopathic

· Clinical Features: numbness & tingling of the hands & feet, perioral numbness, carpopedal spasm

· Chvostek’s sign – tapping over facial nerve will cause twitching around eyes & mouth

· Trousseau’s sign – carpopedal spasm with ( pressure from BP cuff

Adrenal Gland

1. Cushing’s Syndrome: ( cortisol
· Cortisol - ( liver gluconeogenesis (ex: from protein) and ( peripheral glucose utilization

· Etiology: 1( adenoma, 2( bilateral adrenal hyperplasia from ( ACTH (pituitary tumor)
· Secondary to oat cell carcinoma – neuroendocrine cells ( secrete ACTH

· Clinical Features: moon face, thick web neck, truncal obesity, thin extremity, muscle wasting, psychiatric effect

· Striae: collagen breakdown, thinning of blood vessels

· In females: hirsutism (male-like hair growth), acne, infertility, menstrual disturbances, all from ( androgen
· In both: infection (( antibody production inhibits inflammatory cells), hypertension (( aldosterone ( Na+ & H2O retention, diabetes mellitus II (( glucose production)

2. Conn’s Syndrome: primary aldosteronism

· Aldosterone secreting neoplasm in adrenal gland
· Aldosterone ( Na+ & H2O retention and vasoconstriction

· Clinical Features: headache, ( BP, hypokalemia, ( serum aldosterone

3. Adrenal Insufficiency
· If acute: Addisonian Crisis – shock in patients using prednisone in high doses

· Prednisone for Crohn’s disease & ulcerative colitis ( ( cortisol (artificial) ( ( ACTH

· If patient skips a day pituitary can’t stimulate adrenal to release cortisol ( ( BP and vascular collapse

· Must slowly get off drug so body can adjust

· Clinical Features: fever, vomiting, ( BP and vascular collapse

· If chronic: Addison’s Disease – autoimmune in USA, in developing countries may be due to TB

· Clinical Features:

· Antibodies destroying the glomerulus & fasciculata layer of the adrenal cause ( cortisol ( ( glycemia and ( aldosterone ( hypotension

· Hyperpigmentation – melanocytes stimulated by anterior pituitary (melanocyte stimulating hormone) with ( ACTH there is a mistake and get ( MSH also

· Hyperkalemia & cardiac arrhythmias both from potassium retention
4. Congenital Adrenal Hyperplasia
· A congenital anomaly – a defect in one of the enzymes that are necessary for the synthesis of cortisol (21, 17 or 11 hydroxylase)

· ( cortisol ( ( ACTH ( bilateral adrenal hyperplasia ( ( secretion of sex hormones (androgen mostly)

· Female infants with ambiguous genitalia

· Female: amenorrhea & virilization (everything becoming male-like: voice, ( breast tissue, etc.)

· Male: precocious puberty

5. Pheochromocytoma
· Loss of adrenal medulla does not cause any disease

· Tumor of adrenal medulla cause pheochromocytoma: ( catecholamines

· Clinical Features: sweating, anxiousness, etc. (all symptoms of 2( HTn)

Pancreas

Pancreas secretions:

( – glucagon

( – insulin
Glucose:

· Exogenous – diet

· Endogenous – liver (gluconeogenesis, glycogenolysis)

Insulin:

· Anabolic – synthesizes glycogen & fatty acids & proteins

· Inhibits catabolism – breaking down of glycogen (glycogenolysis)

· Inhibits gluconeogenesis – lipolysis & proteolysis
Diabetes Mellitus

· Hyperglycemia, inadequate action of insulin on body tissues

· ( glucose ( release of insulin ( allows glucose to enter the cell ( hyperglycemia ( excretion into urine ( take H2O with it (polyuria)

· ( circulating levels of insulin or resistance of target tissues to actions of insulin
· 2 types: Type I (IDDM) & Type II (NIDDM)

· Clinical Features:

· ( urine volume – polyuria

· ( thirst – polydypsia

· Weight loss – proteolysis & lipolysis ( polyphagia (( hunger)

· Infection of skin, vulva & urinary tract – ( glucose ( ( resistance to infection

· blurring of vision – lens does not need insulin for glucose to enter glucose reduced to sorbitol ( alters shape of lens ( cataracts (opacity) at early age

· Acute Complications:
1. Ketoacidosis: only in IDDM, glycosuria, hyperglycemia, ketonemia, ketonuria, Kussmaul’s respiration, odor of acetone on the breath, marked dehydration from polyuria ( ( CO
2. Hyperosmolar Non-Ketotic Coma: NIDDM, in elderly patients, precipitated with infection, altered consciousness
3. Hypoglycemic Coma (insulin shock): IDDM, ( serum glucose due to: either ( insulin dosage or delay in ingestion of a meal or ( physical activity, adrenergic stimulation (sympathetic NS – nervousness, ( HR, etc.), (( glycemia, ingest glucose to fix it
· Chronic Complications:

1. Small Blood Vessels of Eye (microvascular disorders): blot hemorrhage, cotton wool spots in retina, blindness cause by burst of cotton wool spot, cataracts from sorbitol, diabetic retinopathy, retinal detachment is common

2. Kidney: failure, proteinuria, diabetic nephropathy ( glomerulosclerosis (end stage – need transplant)

3. Cardiovascular System: a. atherosclerosis ( MI (silent), b. ischemia in periphery ( ulcer

4. Medium & Large Blood Vessels: diabetic neuropathy –sorbitol affecting, Schwann cells

a. Peripheral polyneuropathy – loss of pain sensation

b. Autonomic neuropathy ( impotence in men, atonic bladder – chronic retention of urine
liver
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Aldosterone = Mineralcorticoids


Cortisol = Glucocorticoids





Type I�
Type II�
�
Complete or almost complete lack of insulin�
Partial lack of insulin�
�
IDDM�
NIDDM�
�
Juvenile onset DM�
Maturity onset DM�
�
Associated with HLA (human leukocytic antigen)�
More genetic – familial�
�
Autoantibodies to islet cells�
None�
�
Lean patients�
Obese patients�
�
Prone to develop ketoacidosis ( coma�
Do not develop ketoacidosis�
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