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HYPOTHALAMUS

 


GnRH Deficiency

Causes: marathon runner, anorexia nervosa,
hyperprolactinemia, Kallmann syndrome

 


Kallmann Syndrome

Congenital deficiency of GnRH

Anosmia, hypogonadism, mostly seen in men

Dx: ↓ LH / FSH / testosterone

Tx: testosterone injections, GnRH (if patient
wants children)

 


 


PITUITARY

 


ANTERIOR PITUITARY

 


PROLACTIN

 


Hyperprolactinemia

 


Causes:

 


- ↑ production:

 


Pituitary adenoma / prolactinoma

Pathology: microadenomas (amenorrhea,
galactorrhea, ↓ libido), macroadenomas (visual field defect –
heteronymous hemianopsia) – other important pathology →
hypoestrogenism, osteoporosis

 


- Disinhibition:

 


-- Drugs → dopamine antagonists (e.g.
phenothiazines, metoclopramide, tricyclic antidepressants) or
dopamine-depleting agents (e.g. methyldopa, reserpine),
risperidone, haloperidol

 


- Physiologic (stress / exercise, nipple /
chest wall stimulation, breast feeding, pregnancy)

 


- Primary hypothyroidism (↑ TRH-activated
dopamine overcomes normal dopamine inhibition, measure TSH to rule
out)

 


- Other (e.g. sarcoidosis)

 


D/D: prolactin ›1000 mIU/L (> 200 ng/mL)
suggests pituitary adenoma (do brain MRI)

 


Clinical: women → amenorrhea, galactorrhea,
infertility / men → decreased libido, gynecomastia, impotence

 


Tx: bromocriptine / cabergoline (dopamine
agonists), surgery (for prolactinoma), stop dopamine antagonists if
they are ineffective

 


GROWTH HORMONE (GH)

 


Acromegaly

Pathology: ↑ GH due to pituitary adenoma,
stimulates liver synthesis of Insulin-like Growth Factor I
(IGF-I)

Clinical: gigantism in children, head (↑ hat
size) / nose / jaw enlargement, cardiomegaly / heart failure
(late), hypertension, impaired Glc tolerance, colon polyps, finger
enlargement (c/o unability to wear wedding ring), osteoarthritis,
entrapment neuropathy, feet enlargement (increase in shoe size), ↑
sweating (↑ sweat gland size), b/w 3rd and 5th decade, symptoms
last avg of 9 yrs before Dx

Dx: ↑ IGF-I (best initial), GH › 1μg/L after
100gm of Glc PO (most specific), brain MRI

Tx: bromocriptine / cabergoline, octreotide
(somatostatin analog), transphenoidal tumor resection

 


Laron Dwarfism

Pathology: congenital absence of GH
receptors

Dx: ↑ GH, ↓ IGF-1, undetectable GH-binding
protein

 


Short Stature

Physiology: half of adult height usually
reached by 2 yo

Causes: genetic, constitutional

Dx: hand and wrist x-ray (best test) → bone
age 8 yrs in 8 yo child if genetic cause, bone age 5 yo in 8 yo
child if constitutional delay

Tx: low dose testosterone can be used for
constitutional delay (but only for a short time)

 


POSTERIOR PITUITARY

 


Diabetes Insipidus

Types:

- Central → decreased production /
insufficient ADH

- Nephrogenic → ineffective action /
unresponsiveness of kidney (collecting tubules) to ADH

Pathology: formation of dilute urine in
presence of hypernatremia, ↑ serum osmolarity

Causes: histiocytosis X, transection of
pituitary stalk (e.g. trauma), neoplasms (in central), drugs (e.g.
lithium) in nephrogenic

Clinical: polyuria, polydipsia

D/D: ↑ in urine Osm after giving vasopressin
→ central DI, ↑ urine osm after dehydration → psychogenic
polydipsia

Tx: central DI → vasopressin (SC) /
desmopressin (intranasally, SC, PO), chlorpropamide, carbamazepine
(increase ADH secretion)

Nephrogenic DI → amiloride (K+-sparing
diuretics)

Normal saline IV for hypotension

 


Syndrome of Inappropriate Secretion of ADH
(SIADH)

Causes: CA (small cell CA of lung), drugs
(e.g. chlorpropamide, carbamazepine), lung infection (e.g. Tb)

Pathology: pts continuously form concentrated
urine in presence of hyponatremia, ↑ urine osmolarity

Tx: fluid restriction, demeclocycline,
lithium

 


Hypopituitarism

Causes: craniopharyngioma (see below),
pituitary adenomas, meningiomas, gliomas, pituitary apoplexy (acute
hemorrhage in pre-existing pituitary adenoma → emergency),
infection, autoimmune, empty sella syndrome (Dx: head CT → no
pituitary), brain tumors, brain irradiation, surgery, Sheehan
syndrome (see below)

 


- Craniopharyngioma

Benign, calcified, cystic, hemorrhagic
Rathke’s pouch remnants tumor

Supracellar, extends into sella turcica and
destroys pituitary

 


- Sheehan Syndrome

Postpartum pituitary necrosis due to
intrapartum blood loss

Clinical: amenorrhea, infertility, ↓ libido,
fatigue, inability to lactate due to loss of prolactin (1st
sign)

 


Clinical: weakness, fatigability,
hypotension, loss of axillary and pubic hair

 


Dx: ↓ level of one or more pituitary
hormones, FSH / LH (most common, delayed puberty in children,
amenorrhea in women, erectile dysfunction in men), GH (delayed
growth and sexual maturation in children, hypoglycemia in adults),
TSH (↓ T4), ACTH (↓ cortisol, hypoglycemia)

 


Tx: hormone replacement (cortisol, thyroid
hormones, testosterone, estrogen), cortisol and thyroid hormone
replacement most important step in Mx during emergency, cortisol
should be replaced before thyroid hormones otherwise pt can develop
Addisonian crisis

Treat underlying cause

 


Nelson's Syndrome

Bitemporal hemianopsia and skin
hyperpigmentation caused by pituitary adenoma, following bilateral
adrenalectomy for Cushing’s disease

 


 


THYROID

 


HYPERTHYROIDISM

 


Clinical: anxiety, heat intolerance, fine
hair, exophthalmos, loss of appetite, weight loss, palpitations,
arrhythmias (e.g. tachycardia, A-fib), diarrhea, muscle weakness,
tremor, fatigue, moist skin, dermatopathies (only in Graves’
disease)

 


Causes: exogenous thyroid hormone /
factitious thyrotoxicosis (↑ T4, ↓ TSH, thyroid gland atrophy),
pituitary adenoma (↑ TSH, diagnose with brain MRI, treat with
adenoma resection), Graves’ disease, subacute thyroiditis, silent
thyroiditis, toxic adenoma, ectopic thyroid tissue (struma
ovarii)

 


Dx: ↑↑ T3 / T4, ↓↓ TSH (except in pituitary
adenoma)

 


D/D: RAI uptake

- Diffusely increased → Graves’ disease

- Focal increase → toxic adenoma

- Decreased → thyroiditis, factitious (D/D:
thyroiditis → glands large, tender / factitious → small,
non-tender, thyroglobulin ↑ in all causes of thyrotoxicosis except
factitious)

 


Graves’ Disease

Pathology: autoimmune disease, autoantibodies
to TSH receptor which stimulate thyroid

Assn: other systemic autoimmune disorders
e.g. pernicious anemia, myasthenia gravis, diabetes mellitus type
2

Clinical: findings of thyrotoxicosis plus
ophthalmopathy, pretibial myxedema (pathology → deposition of
glycosaminoglycans, lymphocytic infiltration)

Dx: diffusely ↑ RAI (radioactive iodine)
uptake, ↑ anti-TSH receptor Abs

 


Tx: propylthiouracil / methimazole,
radioactive iodine ablation with concurrent administration of
glucocorticoids to prevent potential worsening of ophthalmopathy,
propranolol for symptomatic relief, surgery

 


- Graves Ophthalmopathy

Conjunctivitis, chemosis (conjuctival edema),
exophthalmos

Mx: does not improve with Tx of disease
(occasionally worsens with RAI)

Retrobulbar irradiation, prednisone, may
require orbital decompression in severe cases

 


Hyperthyroidism in Pregnancy

Measure TSH receptor antibody in 2nd or 3rd
trimester(> 5 fold normal associated with neonatal
thyrotoxicosis)

Antithyroid drugs [PTU (propythiouracil) safe
in pregnancy (DOC), methimazole can be used if propylthiouracil not
tolerated - breast feeding allowed on propylthiouracil /
methimazole], subtotal thyroidectomy (only indicated in 2nd
trimester of pregnancy)

 


Subacute Painless Lymphocytic ‘Silent’
Thyroiditis

Pathology: autoimmune

Assn: Hashimoto's thyroiditis

Clinical: can develop postpartum, many cases
progress to hypothyroidism

Dx: ↓ RAIU, anti-thyroglobulin / thyroid
peroxidase antibodies

Tx: none

 


Subacute Granulomatous Giant Cell (De
Quervain’s) Thyroiditis

Assn: viral infection (e.g.
Coxsackievirus)

Pathology: transient hyperthyroidism

Clinical: tender thyroid

Dx: ↓ RAIU

Tx: aspirin for pain, NSAIDs,
beta-blockers




Thyroid Storm

Severe, life-threatening condition

Tx: iodine, propranolol (to control symptoms)
/ PTU / dexamethasone (blocks T4 → T3 conversion), then RAI /
surgery for permanent Tx (RAI aggravates hyperthyroidism initially
so never give it before PTU)

 


HYPOTHYROIDISM

 


CAUSES:

 


- Congenital Hypothyroidism

Cause: thyroid dysgenesis MCC in US

Clinical: apathy, large tongue, abdominal
bloating, umbilical hernia, hypotonia, weakness

Dx: neonatal screening → total T4 and TSH →
if T4 low and TSH > 20 U/L, repeat free T4 and TSH on regular
blood draw to confirm Dx

 


- Cretinism

General: hypothyroidism in infancy or early
childhood

Clinical: prominent fontanels, protruding
tongue, chubby, umbilical hernia, short stature

 


- Hashimoto Thyroiditis

Pathology: autoimmune thyroiditis,
lymphocytic infiltration of thyroid, production of anti-microsomal
and anti-thyroglobulin Abs

Assn: thyroid gland lymphoma

Pathophysiology: initial thyrotoxicosis
progresses to hypothyroidism

 


- Riedel’s Thyroiditis

Pathology: extensive fibrosis of thyroid
gland and surrounding structures

 


Clinical: coarse hair, depression,
galactorrhea, bradycardia, carpal tunnel syndrome, amenorrhea,
infertility, myxedema (prolonged hypothyroidism), slow deep tendon
reflexes with prolonged relaxation phase, non-pitting edema, dry
skin, wt gain, cold intolerance, weakness / fatigue,
constipation

 


- Myxedema

Can be seen in both hypo- and
hyperthyroidism

Accumulation of hyaluronic acid and
chondroitin sulfate in the dermis in lesional and normal skin

Jelly-like infiltration of subcutaneous
tissue, eye puffiness, non-pitting edema, drowsiness, lethargy,
coma (in severe cases)

Tx: IV steroids, levothyroxine

 


Dx: ↓↓ T3/T4, ↑↑ TSH (if primary) but N / ↓
TSH (if secondary / tertiary), no further work-up required

 


Mx: asymptomatic hypothyroidism → if
anti-thyroid Abs or abnormal lipid profile or menstrual abnormality
present → start Tx (levothyroxine)

Levothyroxine (T4) → start young pt at 50
ug/day, elderly patient >60 and pt with CAD at 25 ug and
increase 12,5 mcgm every 2-3 wks by monitoring TSH (these pts are
at risk of ischemia)

In secondary / tertiary first give
hydrocortisone then replace thyroid hormones, Ca2+ and iron
preparation ↓ absorption of levothyroxine, estrogen ↑ metabolism of
levothyroxine, therefore important to ↑ dose of levothyroxine in
pts on HRT (notable side effect → AF and osteoporosis)

 


Goiter

Assn: hyperthyroidism, hypothyroidism,
euthyroidism

 


Thyroid Nodule

General: usually asymptomatic nodule found on
routine physical

Pathology: benign colloid nodule (MCC),
follicular adenoma (2nd MCC)

Mx: measure TSH (1st step) → if TSH normal →
FNAC / if TSH ↓ → radioisotope scan → if nodule ‘hot’ (↑ uptake of
radioisotope) → observe

 


Thyroid Cancer

Assn: head / neck irradiation

 


Types:

 


- Papillary CA

General: most common type, more common in
women

Assn: h/o irradiation

Pathology: psammoma bodies (calcified cancer
cells)

Tx: surgery (if tumor small), irradiation (if
tumor large), follow-up with thyroglobulin levels, good
prognosis

 


- Follicular CA

General: 2nd most common thyroid CA, more
aggressive than papillary, commonly seen in elderly, women

Pathology: follicular cells resemble normal
thyroid cells, may present as hyperthyroidism due to ↑ secretion of
T4, spreads hematogenously

Tx: near-total thyroidectomy, post-op
irradiation / radioiodine Il3l ablation therapy

 


- Medullary CA

More malignant than follicular

Can be familial, screen with serum
calcitonin

Pathology: originates from parafollicular C
cells → ↑↑↑ calcitonin → hypocalcemia

Assn: MEN IIA (medullary CA of thyroid +
pheochromocytoma + hyperparathyroidism), MEN IIB (medullary thyroid
cancers + pheochromocytoma + neuromas)

Clinical: flushing, diarrhea

Tx: thyroidectomy

 


- Anaplastic CA

Most aggressive type, rapidly fatal within
wks, causes rapid, painful enlargement of the thyroid, usually in
elderly pts

 


Clinical: painless (usually) thyroid
swelling

Dx: FNAC (thyroid function tests usually
N)

Mx: life-long thyroxine post
thyroidectomy

Measure TSH on follow up visit, should be
below normal (<0.35) - if > 0.35, ↑ thyroxine dose

 


 


PARATHYROIDS / CALCIUM METABOLISM

 


Calcium requirements

- 1000 mg/day: male < 65yo, pre-menopausal
female, post-menopausal female on estrogen

- 1500 mg /day: male > 65, post-menopausal
not on estrogen

 


HYPOCALCEMIA

 


Causes:

 


1. Hypoparathyroidism

Physiology: PTH ↑Ca2+ resorption from bone by
stimulating osteoclast activity, ↑ absorption of Ca2+ from
intestine by upregulating 1-α-hydroxylase (which in turn increases
production of active form of Vit-D [1-25-(OH)2-vitamin-D] in
kidney, ↑ phosphate excretion from kidney (↓ phosphate in
serum)

Clinical: bilateral cataract, weakness,
muscle spasm, (+) Chvostek sign (facial muscle contraction on
tapping of facial nerve), Trousseau’s phenomenon (while taking BP
pt develops hand spasm)

Labs: ↓ calcium, ↑ phosphate, ↓ PTH

Tx: calcium, Vit-D

 


- Primary Hypoparathyroidism

Notes: plasma calcium and phosphate change in
opposite directions EXCEPT for (1) CRF which can cause secondary
hyperparathyroidism resulting in hypocalcemia AND
hyperparathyroidism

(2) in Secondary Hypoparathyroidism there is
↓ PTH in response to a primary process that causes hypercalcemia
& its excretion and increase PO4 level & N / decrease its
excretion

 


- Pseudohypoparathyroidism

Pathophysiology: end-organ resistance to
PTH

↑ PTH and ↑ phosphate (true
hypoparathyroidism has ↑ phosphorus and ↓ PTH, ↓ Ca2+ in both)

Short 4th and 5th metacarpals, short stature,
mental retardation

 


Note: pseudo-pseudohypoparathyroidism is
similar to pseudohypoparathyroidism (short 4th and 5th metacarpals,
short stature, mental retardation) but Ca2+ is normal

 


2. Hungry Bone Syndrome

Hypocalcemia after surgical removal of
hyperactive parathyroid gland

 


3. Calcitonin

Inhibits bone resorption

 


4. Vitamin D Deficiency

Physiology: Vitamin D ↑ absorption of Ca+2,
phosphate (PO4) from intestine, ↑ absorption of Ca+2 and ↓
absorption of PO4 from kidney, ↑ bone resorption through
osteoclasts

 


5. Hyperphosphatemia

Phosphate binds calcium

 


6. Hypomagnesemia

Mg co-factor for adenylate cyclase – cAMP
required for PTH activation – therefore hypomagnesemia can cause
hypocalcemia (hypomagnesemia most common pathologic cause of
hypocalcemia in hospital, also causes refractory hypokalemia in
alcoholics)

 


7. Fat Malabsorption

Pathophysiology: fat binds calcium in
intestine

 


Clinical: tetany, muscle cramps / spasm,
Chvostek sign (contraction of facial muscles with percussion of
facial nerve), Trousseau’s sign (flexion of metacarpophalangeal
joints and extension of interphalangeal joints with inflation of BP
cuff on the arm > SBP for > 3 min)

 


Dx: EKG → QT prolongation, arrythmias (always
check albumin level - 1 gm/dl drop in albumin → 0.8 mg/dl drop in
Ca2+)

 


Tx: IV Ca2+ gluconate for acute condition,
oral Ca2+ 2-4 gm/day, vit-D for chronic condition (low Ca2+ and low
PO4, vit-D deficiency), dietary phosphate restriction, phosphate
binders if associated hyperphosphatemia (e.g. CRF)

 


 


HYPERCALCEMIA

 


Causes:

 


1. Hyperparathyroidism

 


- Primary Hyperparathyroidism (usually
hyperplasia of one gland)

Assn: MEN syndrome

Clinical: "bones (osteopenia, osteoporosis,
fractures), renal stones, abdominal groans (constipation), and
psychic moans (confusion)", pancreatitis

Dx: ↑ PTH, ↑ Ca, ↓ phosphate

Tx: observation, surgery (indications of
surgery → age < 50, Ca2+ > l mg above N, renal stone)
(pre-operative localization of tumor not necessary)

 


Note: in secondary hyperparathyroidism there
is parathyroid gland hyperplasia in response to hypocalcemia
(commonly due to chronic renal disease)

Dx: ↑ PTH, ↓ Ca+2

 


2. Malignancy (e.g. squamous cell carcinoma
of lung)

Can secrete parathyroid hormone-related
protein (PTHrP)

Dx: ↑Ca2+, ↓PTH

Mx: treat malignancy, IVF, calcitonin,
bisphosphonate

 


3.Prolonged immobilization

Can cause ↑↑ bone resorption

 


4. Thiazide diuretics

Reabsorbed calcium from tubules

 


5. Osteitis fibrosa cystica

Lytic lesions on XR, serum Ca+2 >10.2
mg/dl

 


6. Familial Benign Hypocalciuric
Hypercalcemia (FBHH)

Pathophysiology: defective parathyroid gland
calcium receptors

Labs: ↑ Ca2+, ↑ or N PTH

Family history of mild hypercalcemia, urine
Ca2+ / creatinine ratio < 0.01, urine calcium < 200 mg /
day

Tx: none usually required

 


7. Granulomatous diseases (e.g.
sarcoidosis)

Granulomas secrete Vit-D3 (calcitriol)

Dx: ↑Ca2+, ↓PTH

Tx: steroids

 


8. Vitamin D intoxication

Dx: ↑Ca2+, ↓PTH

 


9. Lithium

Dx: ↑Ca2+, ↑PTH

Tx: D/C lithium

 


Mx: Ca2+ > 7 in pt with ↓ albumin level
(N: 4g/dl) → usually no intervention required

Severe hypercalcemia [›15 mg/dl, clinical
features of primary hyperparathyroidism, short QT on EKG, polyuria
(mnemonic “thrones”) / polydipsia, ATN / renal failure] is an
emergency → IV normal saline (1st step), loop diuretics (not
thiazide diuretic b/c it causes hypercalcemia), IV bisphosphonate
(pamidronate)

Oral rehydration with 2-3 L/day very
effective in chronic form

 


Osteoporosis

Risk factors: family history, white, female,
smoking, hyperthyroidism, steroids, hypogonadism

Lab: serum Ca2+, phosphate, alk phospatase,
TH all N

Dx: CT bone density, bone marrow density by
Dual Energy X-ray Absorptiometry (DEXA) → T score > -2.5
Standard Deviation below mean → osteoporosis, -1.5 to -2.5 →
osteopenia

Mx: prevention with Ca2+, vitamin D,
exercise

Tx: - Bisphosphonates (alendronate,
risedronate, pamidronate, zoledronate), inhibit bone resorption, ↓
incidence of hip fractures, side effect esophagitis (advise pt to
take medicine empty stomach with water, should not lie down for 30
min), indicated for prophylaxis in pts on long term steroid

- Raloxifen (selective estrogen receptor
modulator)

- Calcitonin

- Estrogen only when perimenopausal (c/o hot
flashes) and osteopenic

 


Paget’s Disease of Bone

Pathology: bone broken down and
regenerated

Assn: sarcoma (~1% of pts)

Clinical: bone pain, stiffness, arthritis,
typically in men, skull involvement (nerve deafness following skull
base involvement, patient has to buy larger size hats), pelvic
involvement, bowing of tibias, fractures

Dx: ↑ alkaline phosphatase (best initial - isolated alkaline
phosphate elevation in elderly pt with normal Ca+2, PO4, amino
transferase), X-ray (most specific)

Tx: asymptomatic → no Tx / symptomatic →
NSAID’s, bisphosphonates (e.g. etidronate), calcitonin

Famous patient: Beethoven (he was deaf in the
later years of his life) (usually presents >40 yo)

 


 


PANCREATIC ISLETS

 


BETA CELLS

 


Hypoglycemia

Causes: taking insulin, hypoglycemic agents
w/o eating (also factitious insulin or sulfonylurea intake), other
drugs (e.g. Pentamidine), insulinoma, postprandial hypoglycemia
following partial gastrectomy

Clinical: palpitations, diaphoresis,
confusion, may lead to coma

D/D: mainly history, C-peptide increased in
insulinoma or with sulfonylurea (to differentiate test urine for
sulfonylureas)

 


Postprandial Hypoglycemia

Reactive hypoglycemia, occurs ~2-3 hrs after
meals, secondary to rapid absorption of glc causing
hyperinsulinemia and leading to hypoglycemia

Usually after
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