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*** AS A ROLE IN ENDOCRINOLOGY, IMAGING IS ALWAYS PERFORMED AFTER 

BIOCHEMICAL DIAGNOSIS OF DISORDER IS MADE. 

 

HYPERPROLACTINEMIA 

‒ Approximately 10% of pituitary tumors do not produce any hormone (non-functioning). 

‒ The most common pituitary adenoma is prolactin producing lactotroph adenomas. 

‒ Dopamine agonists (e.g. cabergoline or bromocriptine) are the mainstay of the treatment for 

most patients with prolactinomas (micro- as well as macro-). 

‒ Surgery is reserved for adenomas not responsive to cabergoline or bromocriptine. 

 

 

ACROMEGALY 

‒ The gold standard test for making a diagnosis of acromegaly is measurement of growth 

hormone levels following an oral glucose load. Most patients with acromegaly are unable 

to suppress growth hormone levels following an oral glucose load. 

‒ The most common cause of death in patients with acromegaly is cardiovascular (congestive 

cardiac failure, diastolic dysfunction), accounting for 38-62% of deaths. Normalization of 

growth hormone level following successful treatment reduces cardiovascular mortalities. 

 

 

HYPOPITUITARISM 

‒ The two most common causes of hypopituitarism in the postpartum period are Sheehan's 

syndrome and lymphocytic hypophysitis. 

‒ Sheehan's syndrome develops due to ischemic necrosis of the pituitary gland (sometimes 

even the hypothalamic nuclei) because of peri-partum bleeding. First symptom is failure to 

lactate. 
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DIABETES INSIPIDUS (DI) 

‒ DI is characterized by defective ADH production due to hypothalamic-pituitary disorders 

(central diabetes insipidus) or resistance to ADH action on the renal tubules (nephrogenic 

diabetes insipidus) as in Lithium-induced DI, Demeclocycline, clochicine. 

‒ ↓↓ ADH → excessive diluted urine (polyuria), increased thirst, hypernatremia → Patients 

are typically polydipsic and prefer cold beverages → ↑↑ Serum osmolality and ↓↓ urine 

osmolality. 
 

‒ Water deprivation test is used to differentiate between psychogenic polydipsia and DI. Fluid 

restriction produces plasma hyperosmolality. The normal reaction to plasma 

hyperosmolality is the production of maximally concentrated urine (urine hyperosmolality); 

this is seen in patients with psychogenic polydipsia. In patients with DI, the urine continues 

to be dilute (low osmolality) despite high plasma osmolality. 
 

‒ Administration of DDAVP after water deprivation can distinguish between central and 

nephrogenic diabetic insipidus. Patients with central DI will have an increase of urine 

osmolality by at least 50% following the administration of AVP or DDAVP, whereas 

patients with nephrogenic DI will not have such an increase. The treatment of choice for 

central DI is desmopressin, which is usually administered intranasally. 
 

‒ Water deprivation should not be performed when a patient is hypovolemic. 
 

‒ Normal saline is the initial fluid of choice in hypotensive, dehydrated patients with DI. 

Hypotonic fluids can be started when the intravascular volume improves. 
 

‒ In lithium-induced DI, amiloride is the preferred therapeutic agent because it prevents 

further lithium accumulation in the renal tubules. 

 

***Diabetes insipidus presents as polyuria, polydipsia and excretion of dilute urine in the 

presence of elevated serum osmolality. 

***Primary polydipsia is due to excessive water drinking; both plasma and urine are diluted. 

***SIADH results in hyponatremia, low serum osmolality and inappropriately high urine 

osmolality. 
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SYNDROME OF INAPPROPRIATE SECRETION OF ADH (SIADH) 

‒ SIADH is commonly seen in patients with intracranial hemorrhage & lung carcinoma. 

‒ SIADH is characterized by hypotonic hyponatremia with euvolemia (without hypertension 

or edema). Low plasma osmolality (<280 mOsm/Kg) with high urine osmolality (>100-150 

mOsm/Kg) in suspected patients is diagnostic. 

‒ Water restriction is the initial treatment of choice.  

‒ Summary of the management of hyponatremia due to SIADH:   

• Mild (asymptomatic with sodium 120-130 meq/L) = Fluid restriction 

• Moderate (asymptomatic with sodium 110-120 meq/L) = Loop diuretic + Normal saline 

• Severe (sodium <120 or if the patient is seizing) = Hypertonic saline (3% sodium 

chloride) with or without furosemide to raise the serum sodium to 125. 

‒ Rapid correction of serum sodium levels can lead to central pontine myelinosis.  

 

 

"Cerebral salt-wasting syndrome" 

‒ It may occur in patients with subarachnoid hemorrhage. The pathology involves: (1) an 

inappropriate secretion of vasopressin, which causes water retention, and (2) an increased 

secretion of atrial/brain natriuretic peptide, which causes cerebral salt-wasting. 

‒ These changes result in hyponatremia, which usually resolves within 1-2 weeks. 
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HYPERTHYROIDISM 

‒ Thyrotoxicosis: ↑↑ T3, T4 level and ↓↓  TSH levels. 

‒ Radioactive iodine uptake (RAIU) used to differentiae between primary and secondary 

hyperthyroidism. 

‒ ↑  RAIU → primary hyperthyroidism (de novo synthesis) 

‒ ↓  RAIU → secondary hyperthyroidism. 

‒ The most important causes of thyrotoxicosis with low radioactive iodine uptake include:  

1) Subacute lymphocytic (painless) thyroiditis 

2) Subacute granulomatous thyroiditis  

3) Iodine-induced thyroid toxicosis  

4) Levothyroxine overdose 

5) Struma ovarii 
  

‒ In Graves' disease; there is sympathetic nervous system-mediated lid retraction. 

‒ Graves' ophthalmopathy is the most common cause of exophthalmous. It results from 

lymphocytes infiltrate the EOMs and orbital fat causes edema, proliferation of local 

interstitial fibroblasts and deposition glycosaminoglycans (hyaluronic acid) in the retro-

orbital muscles and tissue leads to proptosis. It may be unilateral or bilateral. Eye 

“grittiness” or “sandiness” or excessive tearing may be due to keratitis. 
 

‒ Excess thyroid hormones → ↑ target organ sensitivity to endogenous catecholamines. 

‒ Hypertension in patients with thyrotoxicosis is predominantly systolic (with increase pulse 

pressure) and caused by hyperdynamic circulation. 
 

‒ Untreated hyperthyroid patients are also at risk for cardiac tachyarrhythmias, including 

atrial fibrillation. 
 

‒ Untreated hyperthyroid patients are at risk for rapid bone loss resulting from increased 

osteoclastic activity in the bone cells. 

‒ Thyrotoxicosis →↑ T3 and ↑ T4  → direct effect on the bone cells → ↑ osteoclastic 

activity →  rapid bone loss (bone resorption) and hypercalcemia. 
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‒ Thyroid-stimulating immunoglobulins (TSI) are present in patients with Graves' disease. 

TSI stimulate TSH receptors on the thyroid follicular cells, thereby resulting in thyroid 

hormone overproduction. 
 

‒ Radioactive iodine therapy is the preferred treatment for most patients with Graves' 

disease. The contraindications of radioactive iodine treatment are pregnancy and very 

severe ophthalmopathy. The incidence of thyroid cancer is unchanged in patients who 

receive radioactive iodine therapy. Hypothyroidism is the most common side effect of 

Radioactive iodine therapy, but it is easy to be treated with levothyroxine therapy. 

Radioiodine therapy is more likely to cause permanent hypothyroidism in patients with 

Graves' disease than those with multinodular goiter or toxic adenoma. 

‒ Exacerbation of ophthalmopathy may occur at the beginning of Radioactive iodine 

therapy. It can be prevented by high doses of glucocorticoids before & after therapy. 

Glucocorticoids (e.g. hydrocortisone & prednisone) → decrease peripheral conversion of 

T4 to T3 (biologically active thyroid hormone) → decrease level of circulating T3 → 

improvement of hyperthyroid state. 

‒ Radioactive iodine therapy → death of thyroid cells → release of thyroid hormones from 

dead cells → excess thyroid hormones in the circulation → exacerbation of the hyperthyroid 

state (e.g. atrial fibrillation and hand tremors). 

‒ It is recommended in the elderly patients and patients with significant cardiovascular 

disease to be treated with Antithyroid drugs to deplete thyroid hormone stores before the 

beginning of Radioactive iodine therapy. 
 

‒ Antithyroid drugs e.g. propylthiouracil (PTU) & Methimazole are primarily used in the 

treatment of hyperthyroidism during pregnancy, and in preparation for surgery or 

radioactive iodine therapy. Antithyroid drugs may be used in selected cases of Graves' 

disease with mild hyperthyroidism. The most common side effect is allergic reaction. The 

most serious side effect is agranulocytosis. 

‒ Fever and sore throat in any patient taking anti-thyroid drugs suggests agranulocytosis. 

Anti-thyroid drugs should be stopped, WBC count checked, and IV administration of broad 

spectrum antibiotics (especially for pseudomonas). If  WBC count < 1000/mm3 → 

permanent discontinuation of the drug. If  WBC count > 1500/mm3 → anti-thyroid drug 

toxicity is unlikely to be the cause of fever and sore throat. 
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‒ In the management of patients with hyperthyroidism, propanolol is generally used for 

symptomatic relief until the underlying cause is identified and definitively treated. 

 

 

‒ Factitious thyrotoxicosis results from ingestion of exogenous thyroid hormones. Patients 

present with signs and symptoms of hyperthyroidism (e.g. palpitations, sweating, weight 

loss, hyperactivity & diarrhea), may be lid lag, BUT NO GOITER OR EXOPHTHALMOUS. 

There is ↑ T3, ↑ T4, ↓ TSH and RAIU shows diffusely ↓ iodine uptake by the thyroid. 

Biopsy shows follicular atrophy due to suppression of endogenous thyroid hormone 

production. 

 

 

‒ TSH-secreting pituitary adenoma (mostly macroadenomas) → excessive TSH levels  → 

stimulate the thyroid gland  → hyperthyroid state (elevated T3, T4). It is biochemically 

characterized by elevated circulating thyroid hormone levels with inappropriately normal or 

elevated TSH levels. The pathophysiology generally involves overproduction of the alpha-

subunit of TSH. 

 

 

HYPOTHYROIDISM 

‒ Hyperlipidemia, unexplained hyponatremia, anemia, & elevation of serum muscle enzymes 

(myopathy) are indicators for thyroid function tests. 

‒ Hyperlipidemia occurs with increased frequency in hypothyroid patients. Caution must be 

exercised in patients with poorly-controlled hypothyroidism because these patients have an 

increased risk of myopathy with statin use.   

‒ Hyponatremia may occur in hypothyroid patients due to inappropriate ADH secretion.  

‒ Patients with hypothyroidism may have asymptomatic elevation of serum muscle enzymes. 

‒ The most common anemia in hypothyroid patients is normocytic, normochromic. 

‒ Patients with chronic autoimmune thyroiditis may have pernicious anemia. 

‒ Women of reproductive age may develop iron deficiency anemia secondary to menorrhagia. 
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‒ Generalized resistance to thyroid hormones have elevated T3, T4 and TSH levels; 

however, these patients are clinically hypothyroid (not hyperthyroid). Results from 

receptors defect on the peripheral tissues. 

 

 

SICK EUTHYROID SYNDROME  “low T3 syndrome” 

‒ Any patient with an acute, severe disease may have an abnormal thyroid function test (i.e., 

abnormal thyroid hormone and TSH levels). 

‒ This condition is thought to be due to caloric deprivation and an increase in cytokine levels 

(e.g., interleukin-1 and interleukin-6). 

‒ For these reasons, thyroid function testing is usually not performed in patients with an acute, 

severe disease if there is no clinical suspicion of an underlying thyroid disease.   

‒ The most common thyroid hormone pattern is a fall in total and free T3 levels, with normal 

levels of T4 and TSH (often referred to as 'low T3 syndrome'). 

‒ On recovery from the non-thyroidal illness, patients usually experience a modest, transient 

increase in the serum TSH level; therefore, thyroid function tests are also not performed in 

patients recovering from major systemic illness, unless there is a strong indication.   

 

 

THYROIDITIS 

‒ Subacute granulomatous (De Quervain's) thyroiditis is associated with intense pain 

in the thyroid region.  

 

‒ Hashimoto's thyroiditis: painless diffuse rubbery enlargement of the thyroid. ↑↑ TSH 

level and ↓↓  T3, T4 levels. Anti-thyroid peroxidase antibodies are present in more than 

90% of patients with Hashimoto's thyroiditis. Increased risk of thyroid lymphoma (CT of 

the neck shows enlargement of the thyroid gland around the trachea → core biopsy). 

‒ Biopsy of Hashimoto’s thyroiditis thyroid shows dense lymphocytic infiltrates. 

‒ Biopsy of Grave’s disease thyroid shows follicular hyperplasia. 

‒ Biopsy of papillary thyroid cancer shows orphan Annie nuclei, psammoma bodies. 
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NEOPLASIA OF THE THYROID 

‒ Thyroid cancer of epithelial cell origin “FAP”: Follicular, Anaplastic & Papillary. 

‒ Thyroid cancer of C-cell origin: medullary. 
 

‒ Papillary thyroid cancer (PTC) is the most common thyroid malignancy. It is characterized 

by a slow, infiltrative local spread affecting other parts of the thyroid gland and regional 

lymph nodes. The presence of psammoma bodies are a characteristic histopathological 

feature. PTC is unencapsulated. The prognosis of patients with PTC is excellent, even in 

the presence of metastasis.   
 

‒ Follicular thyroid cancer is encapsulated. Histopathologically, demonstration of invasion 

of the capsule and blood vessels is required for differentiating follicular cancers from 

follicular adenomas. Follicular thyroid cancers have the propensity to invade blood vessels 

and metastasize to distal organs. 
  

‒ Medullary cancer of the thyroid → secretion of calcitonin.   

‒ MEN I:  pituitary tumors, pancreatic tumors , and primary hyperparathyroidism. 
 

MEN 2A MEN 2 B 

Medullary thyroid cancer 

Pheochromocytoma 

Primary parathyroidism hyperplasia 

Medullary thyroid cancer 

Pheochromocytoma 

Mucosal neuromas (tongue, lips, eyelids, GIT) 

Marfnoid habitus 

‒ Normal levels of calcium and PTH rules out MEN 2A. 

 

 

THYROID NODULES 

‒ Most thyroid nodules are benign colloid nodules. 

‒ The second most common cause of thyroid nodules is follicular adenoma. 

‒ The first step in the evaluation of a patient with a thyroid nodule is measurement of the 

thyroid stimulating hormone (TSH) level. 

‒ If  ↑↑ TSH level  → levels of thyroid antibodies and thyroxine (T4) are measured. 

‒ If ↓↓ TSH level → radioiodine uptake (RAIU)and scan are typically performed. 
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• If the scan shows a hot nodule (increased uptake of the tracer in the nodule with 

decreased uptake in rest of the thyroid gland) → NO FNAB because the chances of 

malignancy in a hot nodule are extremely low. 

‒ If normal TSH level  → fine needle aspiration biopsy (FNAB) is the next step. 
 

‒ Ultrasound used for guiding the FNAB (especially if the nodule is non-palpable) and for 

following nodule growth. 
 

‒ Hashimoto's thyroiditis can have thyroid nodule formation. 

 

 

HYPERCALCEMIA 

PRIMARY HYPERPARATHYROIDISM 

‒ Primary hyperparathyroidism: elevated PTH levels, hypercalcemia and hypophosphatemia. 

‒ Primary hyperparathyroidism is the most common cause of hypercalcemia in ambulatory 

patients. 

‒ Surgical intervention (i.e., parathyroidectomy) is needed for all patients with symptomatic 

primary hyperparathyroidism. 

‒ Not all asymptomatic primary hyperparathyroidism patients require such treatment. 

‒ The indication for surgery in asymptomatic patients is the presence of at least one of the 

following features:  

1) Serum calcium level at least 1 mg/dL above the upper normal limit with urinary calcium 

excretion greater than 50mg/24hr 

2) Urinary calcium excretion greater than 400mg/24hr 

3) Young patients (< 50 years of age) 

4) Bone mineral density lower than T-2.5 at any site 

5) Difficulty in follow-up of the patient  
 

‒ If the abovementioned criteria for surgery are not met, conservative treatment is advocated. 

Patients are monitored with serum calcium levels every six months, and serum creatinine 

levels and bone mineral density every year. 
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‒ Bisphosphonate therapy and loop diuretics are used for the treatment of symptomatic 

hypercalcemia. Long-term bisphosphonate therapy in patients with asymptomatic 

hyperparathyroidism leads to an increased bone mineral density, and may be used in some 

patients who refuse surgery.  

 

 

‒ Secondary hyperparathyroidism is almost a universal finding in patients with end stage 

renal disease (ESRD). Phosphate retention, which begins to occur as the glomerular 

filtration rate falls, plays a central role in increasing parathyroid hormone levels. 

Hypocalcemia, hyperphosphatemia, and increased parathyroid hormone levels are 

characteristic biochemical abnormalities of secondary hyperparathyroidism in chronic renal 

failure. 

 

‒ Malignancy is one of the most frequent causes of hypercalcemia. There are various 

mechanisms by which malignancy produces hypercalcemia: the production of cytokines, 

parathyroid hormone related peptide, calcitriol and ectopic PTH.   
 

‒ Metastatic solid tumors (e.g. lung cancer and breast cancer) → metastasize to bone → local 

production of cytokines such as IL-1 & TNF in the bones by the malignant cells → 

metastatic osteolysis  (Plain x-ray shows lytic lesions) → hypercalcemia. Serum phosphate 

levels are generally normal in local bone osteolysis. 
 

‒ Non-metastatic solid tumors (e.g. lung and breast) → production of parathyroid hormone 

related peptide (PTHrP) → hypercalcemia and serum PTH is typically low (Normal PTH 

10-55 pg/ml).  
 

‒ Hodgkin's disease → production of calcitriol → hypercalcemia. 
 

‒ Certain types of lymphoma → Increased vitamin D production → hypercalcemia. 
 

‒ Bisphosphonates are the drugs of choice for mild to moderate hypercalcemia due to 

malignancy. 
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‒ All women who have metastatic breast cancer and radiographic lytic bone disease, and are 

receiving either hormone therapy or chemotherapy. 

 

‒ Corticosteroids are used in patients with hypercalcemia due to extra renal production of 

1,25 dihydroxy vitamin D (calcitriol) such as sarcoidosis. 

 

‒ IV fluids and furosemide are used in the treatment of hypercalcemic crisis.  

 

 

‒ Primary hyperparathyroidism and familial hypocalciuric hypercalcemia (FHH): increased 

PTH levels, increased serum calcium, and decreased serum phosphorus. Measurements of 

24hr urinary calcium excretion and creatinine clearance can confirm the diagnosis of 

FHH and distinguish it from primary hyperparathyroidism. In primary hyperparathyroidism 

urinary calcium excretion is normal or elevated while in familial hypocalciuric 

hypercalcemia urinary calcium excretion typically is below 200 mg/day (5 mmol/day) when 

creatinine clearance is normal.   

 

 

‒ Prolonged bed rest (immobilization) of an individual with a high bone turnover (e.g., young 

children and adults, patients with Paget's disease) → increased osteoclastic activation → 

hypercalcemia occurs within days of immobilization → severe osteopenia. 

‒ Bisphosphonate therapy in patients who are immobilized is helpful in reducing 

hypercalcemia and preventing osteopenia. 

 

 

‒ Fat-soluble vitamins e.g. A, D, E, K are stored in the body for long period of time, and 

hence the potential to accumulate toxic levels (especially with obese persons) when 

supplements are taken. 

‒ Vitamin D toxicity → hypercalcemia → constipation, abdominal pain, polydipsia, polyuria 

and weight loss. In case of vitamin D toxicity, both vitamin D and calcium should be 

withheld until symptoms improve and levels return to normal. 

‒ Vitamin A toxicity → dry skin, blurred vision, headache and abdominal pain. 
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HYPOCALCEMIA 

PRIMARY HYPOPARATHYROIDISM 

‒ The most important causes of hypoparathyroidism are surgical and autoimmune. 

‒ Autoimmune hypoparathyroidism is usually seen in patients with mucocutaneous 

candidiasis. 

‒ Hypoparathyroidism → ↓ PTH  → hypocalcemia, elevated levels of serum phosphorus. 

   

‒ In patients with Pseudohypoparathyroidism, labs show low serum calcium, high serum 

phosphate and high serum PTH. Serum alkaline phosphatase and vitamin D levels are 

within normal limits.  

 

‒ Renal failure → ↓ 1,25 dihydroxy vitamin D → ↓ intestinal calcium absorption from the 

gut → hypocalcemia → high serum PTH and hyperplasia of parathyroid glands (secondary 

hyperparathyroidism) → hyperphosphatemia. 

 

‒ Patients with X-linked hypophosphatemic rickets have low serum phosphate due to renal 

phosphate wasting. They have normal serum calcium, normal serum PTH and normal 

serum alkaline phosphatase and normal levels of serum 25-hydroxyvitamin D. There may 

also be a functional defect in the activity of 1-hydroxylase and as a result serum levels of 

calcitriol may be low.  

  

 

RICKETS 

‒ Rickets is characterized by defective mineralization of both bone and growth plate 

cartilage. It is also caused by vitamin D deficiency, but is seen only in children. 

‒ Deformities in rickets include; bowed legs, costochondral beading, craniotabes, and bossing 

of the skull. 

‒ In type II vitamin D dependent rickets, there is mutation of vitamin D receptor. Therefore, 

these patients have normal serum levels of calcitriol but it is ineffective and as a result 

osteomalacia occurs.  
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OSTEOMALACIA 

‒ Vitamin D is either formed in the skin when exposed to sun or absorbed from the small 

intestine (deficiency can occur in a patient who does not go out of the house). 

‒ Osteomalacia is characterized by defective mineralization of the bones. 

‒ Osteomalacia is caused by vitamin D deficiency in adults → ↓ formation of 1,25 dihydroxy 

vitamin D (calcitriol) → ↓  intestinal calcium (& phosphorus) absorption from the gut →    

↓ calcium (hypocalcemia) → high serum PTH and hyperplasia of parathyroid glands → 

secondary hyperparathyroidism → ↑ calcium level to low-normal serum calcium and 

hypophosphatemia. 

‒ Labs show low or low-normal serum calcium, low serum phosphate, increased PTH, low 

plasma 25-OH vitamin D and normal, low or elevated levels of 1,25 dihydroxy vitamin D 

(calcitriol). 

‒ Therefore, vitamin D deficiency causes more marked hypophosphatemia than 

hypocalcemia, especially in early stages. 

‒ Radiologic features (i.e., symmetrical 'looser zones' or pseudofractures, blurring of the 

spine) are classic for osteomalacia. 

‒ Hypocalcemia with concordant changes of serum calcium and phosphate levels are 

usually caused by vitamin D deficiency (e.g., due to malabsorption). 

 

 

OSTEOPOROSIS 

‒ The risk factors for osteoporoses include: Thin body habitus, smoking, alcohol intake, 

steroid use, menopause, malnutrition, family history of osteoporosis, anorexic patients 

and Asian or Caucasian race. 

‒ Osteoporosis is a bone disease characterized by decreased bone mass and a deterioration in 

bone structure but the bone that is present is normally mineralized per unit volume, which 

leads to increased susceptibility to fractures, especially in the hip, the spine, and wrist. 

‒ A compression fracture of the vertebrae is a common complication of advanced 

osteoporosis. It usually manifests as acute back pain without an obvious preceding trauma in 

a predisposed patient. Neurologic examination will be normal. 

‒ Normal serum calcium, normal serum phosphate and normal serum parathyroid hormone. 
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‒ Dual energy x-ray absorptiometry (DEXA) is currently the gold standard and most widely 

used investigation for detecting osteoporosis and osteopenia. 

‒ Calcium intake should be 1,000 mg/day for persons between 31 and 50 years old and 

should reach 1,200 mg in persons over 50 years. Vitamin D is responsible for intestinal 

absorption of calcium and is a necessary supplement for optimal calcium assimilation. 

‒ Patients should be encouraged to do lifestyle modifications, such as weight-bearing 

exercise, smoking cessation, and alcohol abstention.   

 

 

PAGET'S DISEASE OF THE BONE 

‒ The exact cause of the disorder is unclear, but several workers have shown evidence of viral 

etiology in Paget's disease. 

‒ The single most common cause of asymptomatic isolated elevation of alkaline phosphatase 

in an elderly patient is Paget's disease. 

‒ Pathophysiologic mechanism is impaired bone remodeling in focal areas of the bone. 

‒ Paget's disease of the bone is characterized by excessive bone destruction and repair. 

‒ Patients are often asymptomatic; however, those with symptoms usually first note an 

increase in hat size (asymmetric enlargement of the cranium) and occasional headaches. In 

patients with cranial enlargement, hearing loss is a common complication. 

‒ Normal serum calcium, normal serum phosphate and normal serum parathyroid hormone 

levels are seen in patients with osteoporosis and Paget's disease. 
 

‒ Markedly elevated serum alkaline phosphate level is seen in Paget's disease.  

‒ Radiologic and histologic evidence of increased bone turnover (resorption and formation) 

can be readily assessed by measuring the biochemical markers of bone turnover:  

1) Alkaline phosphatase - marker of bone formation; it is elevated in patients with Paget's 

disease, and is most commonly used to assess the activity of disease, as well as response 

to treatment. 

2) Urinary n telopeptide - most commonly used to as a marker of bone resorption. 
 

‒ In evaluation of a patient of Paget’s disease, the initial goal is to establish which bone have 

been affected. Full extend of the disease is best ascertained by full body scan (which shows 

increase uptake by the affected bones) followed by radiographic confirmation. 
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‒ Asymptomatic patients of Paget’s disease do not require treatment. 

‒ Symptomatic patients are best treated with oral or IV Bisphosphonates e.g. alendronate. 

‒ Indications of treatment of Paget’s disease: 

1) Bone pain. 

2) Hypercalcemia of immobilization. 

3) Neurological deficit. 

4) High-output cardiac failure. 

5) Preparation of orthopedic surgery. 

6) Involvement of weight-bearing bones (to prevent deformity). 
 

‒ A small number of patients of Paget’s disease will develop sarcomatous changes over 10 

years and third will present as a new lytic lesion and a sudden increase in alkaline 

phosphatase. 

 

 

‒ Plasma calcium exists in three forms: ionized calcium (is the only physiologically active 

form), albumin-bound calcium, and calcium bound to inorganic and organic anions.  

‒ Patients with hypoalbuminemia can have a low level of total plasma calcium; however, 

they may not manifest with clinical hypocalcemia because their levels of ionized calcium 

(the physiologically active form) have remained normal. 

‒ The serum albumin level should always be measured simultaneously with the serum 

calcium level in order to calculate the correct total serum calcium value.  

‒ With every 1 g/dL change in serum albumin, serum calcium changes by 0.8 mg/dL. 
 

‒ An increased extracellular pH level (e.g., respiratory alkalosis secondary to 

hyperventilation) → an increase in the affinity of serum albumin to calcium → increasing 

the levels of albumin-bound calcium→ decreasing the levels of ionized calcium → clinical 

manifestations of hypocalcemia (e.g., crampy pain, paresthesias and carpopedal spasm).  
 

‒ Hypocalcemia can occur during or immediately after the surgery, especially in patients 

undergoing major surgery and requiring extensive transfusions. Hyperactive deep tendon 

reflexes may be the initial manifestations. Hypermagnesemia, on the other hand, results in 

loss of deep tendon reflexes. 
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DIABETES MELLITUS (DM) 

‒ An increased risk for developing type 2 DM is associated with the following:  Overweight 

(BMI over 25 Kg/sqmet), Family history of type 2 DM, African- Americans, Previous 

impaired glucose tolerance, History of gestational diabetes mellitus). 
 

‒ Fasting blood glucose measurement is now the recommended test for screening diabetes 

mellitus (DM). If fasting blood glucose level over 126 mg/dL → patient's fasting plasma 

glucose level should be measured again before the diagnosis of DM can be established → 

Repeat fasting blood glucose measurement, if the measured value is still elevated, the 

diagnosis is confirmed, and treatment is started. If fasting blood glucose level over 100-125 

mg/dL → impaired fasting blood glucose or pre-diabetes.  
 

‒ Other diagnostic tests for DM include:  

1) A random blood glucose level of 200 mg/dL or greater in a symptomatic patient is → 

diagnostic for DM. 

2) 75 g oral glucose tolerance test: A two hour value greater than or equal to 200 mg/dL is 

diagnostic. 
 

‒ Oral hypoglycemic agents are used for the treatment of type 2 DM when lifestyle 

modification and dietary modification fail to maintain euglycemia. Insulin therapy is the 

mainstay of treatment in type 2 DM when lifestyle modification and oral hypoglycemic 

agents fail. However, such treatments are better justified once the diagnosis of type 2 DM 

has been firmly established. 

‒ Most patients who are initially controlled with one antidiabetic medication eventually 

require the addition of more antidiabetic drugs to achieve optimal glycemic control. 

Combining antidiabetic agents with different mechanisms of action is typically done to 

achieve better glycemic control. 

‒ Metformin (a biguanide) is the only antidiabetic drug that causes some weight loss. It is 

very important to assess the patient's renal status before starting metformin, since this drug 

can produce lactic acidosis in patients with compromised renal status. 

‒ Thiazolidinedione (TZDs) drug (pioglitazone or rosiglitazone), Sulfonylurea, and insulin 

lead to weight gain with long-term use. 
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‒ Measurement of glycosylated hemoglobin (HbA1c) is an excellent way to monitor chronic 

glycemic control. It is reflective of the patient's average glucose levels over the preceding 

100-120 days (which correlates with RBC survival time). Generally, every 1% increase in 

HbA1c corresponds with a 35 mg/dL increase in the mean plasma glucose level. The goal of 

therapy is to have HbA1c < 7%. 
 

‒ Neuropathy is seen in approximately 50% of patients with long-standing DM. Patients may 

manifest with distal symmetrical sensorimotor polyneuropathy, proximal motor neuropathy, 

mononeuropathy and/or autonomic neuropathy. Risk of diabetic neuropathy increases 

significantly in patients with risk factors for atherosclerosis (i.e., dyslipidemia, 

hypertension, smoking, obesity). 
 

‒ Symmetric distal sensorimotor polyneuropathy is the most common type of diabetic 

neuropathy, and is characterized by the classic "stocking glove" pattern of sensory loss. 

Aside from symmetric distal sensorimotor polyneuropathy, diabetes can also cause 

mononeuropathies of cranial and peripheral nerves. 
 

‒ Diabetic autonomic neuropathy involves the cardiovascular (postural hypotension, 

abnormal sweating, syncope), genitourinary  (cystopathy, erectile dysfunction and female 

sexual dysfunction [reduced sexual desire, dyspareunia, reduced vaginal lubrication]) and 

gastrointestinal (gastroparesis, enteropathy).   
 

‒ Long-standing DM → autonomic neuropathy → weak detrusor contraction → cystopathy. 

Diabetic cystopathy begins with weak urinary stream, dribbling, hesitancy, frequency, and 

sense a full bladder and failure to void completely. The diagnosis can be made with 

cystometry and urodynamic studies. The initial management involves strict voluntary 

urinary voiding schedule coupled with oral bethanechol. If there is no response, 

intermittent catheterization is recommended. Internal sphincter resection at the bladder 

neck is used in extreme cases of diabetic cystopathy.  
 

‒ Mononeuropathies may be cranial (most commonly involving CN 3, 4 and 6) or peripheral 

(most commonly involving the radial, peroneal and median nerves). The etiology of 

mononeuropathy is mainly vascular, and recovery is usually seen in a few months time. For 

unknown reasons, patients with diabetes are predisposed to pressure palsies. 
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‒ Diabetic neuropathy pain is often a difficult condition to treat. The current treatment options 

include tricyclic antidepressants (TCAs such as), gabapentin or NSAIDs. Agents such as 

mexiletine, phenytoin, topiramate, carbamazepine and topical capsaicin cream have also 

been used. Referral to a pain management center may be necessary in some cases. 
 

‒ Tricyclic antidepressants (e.g. amitriptyline, desipramine, nortriptyline) are the drugs of 

choice for diabetic neuropathy. TCAs can worsen urinary symptoms (due to cystopathy) 

and orthostatic hypotension (due to cardiovascular autonomic neuropathy). Gabapentin is 

an alternative for these patients. 

 

‒ Spot urine collection and timed urine collection for the measurement of urine 

microalbumin/creatinine ratio is accepted as a good screening test for microalbuminuria 

in diabetic patients. 

‒ 24-hour urine collection is the most accurate screening test for microalbuminuria in 

diabetic patients. But, its inconvenience to patients makes it less preferred by physicians. 
 

‒ Glomerular hyperfiltration is the earliest renal abnormality seen in diabetic nephropathy. It 

can be detected as early as several days after the diagnosis of diabetes was made. It is also 

the major pathophysiologic mechanism of glomerular injury in these patients. Thickening 

of the glomerular basement membrane is the first change that can be quantitated. 

 

‒ Diabetic nephropathy is the leading cause of end stage renal disease in the United States. 

Increased extracellular matrix, basement membrane thickening, mesangial expansion, 

and fibrosis characterize diabetes mellitus nephropathy. The sequence of pathological 

changes in the kidneys of a patient with diabetes mellitus is as follows:  

1) Within the first year of diabetes mellitus - Glomerular hyperperfusion and renal 

hypertrophy with increase in glomerular filtration rate. 

2) First five years of diabetes mellitus - Glomerular basement membrane thickening, 

glomerular hypertrophy, and mesangial volume expansion with glomerular filtration rate 

returning to normal. 

3) Within 5-10 years of diabetes mellitus - Microalbuminuria, which later progresses to 

overt nephropathy (macroproteinuria > 300 mg/day). 
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‒ You should remember that effectiveness of ACE inhibitors in diabetic nephropathy is 

related to their ability to reduce intraglomerular hypertension and, thereby, decrease 

glomerular damage. 
 

‒ Tight blood pressure control delay development of cardiovascular diseases & renal failure 

‒ ACE inhibitors (usually given with hydrochlorothiazide) are the drug of choice in diabetic 

patients for lowering blood pressure to target levels (< 130/80 mmHg). 

‒ Indications of ACE inhibitors: 1- Blood pressure higher than target value 130/80 mmHg.   

2- Diabetic nephropathy (microalbumin/creatinine ratio > 30) 

‒ Intensive blood pressure control (< 130/80 mmHg) is the only intervention which has been 

conclusively shown to reduce decline in GFR once azotemia (i.e. elevated creatinine) 

develops. 
 

‒ Even though ACE inhibitors/ARBs retard the progression of diabetic nephropathy, they are 

strictly contraindicated in pregnant women. Labetalol (an alpha and beta blocker) is a 

perfect substitute for enalapril in pregnant women with diabetic nephropathy. The goal is to 

bring the protein excretion to less than 500 to 1000 mg/day and blood pressure to less than 

130/80 mmHg. 

‒ Although hydralazine is indicated to control HTN in pregnancy, it is ineffective as 

monotherapy and does not prevent proteinuria or diabetic nephropathy. It can, however, be 

used to treat HTN in combination with methyl-dopa. 

 

‒ Risk factors for the development of diabetic foot ulcers include diabetic neuropathy, 

peripheral vascular disease, poor glycemic control, bony abnormalities of the foot, male sex, 

smoking, chronic diabetes (>10 years), and a history of previous ulcer or amputation. 

Neuropathy is found in approximately 80% of diabetics with foot ulcers. 
 

‒ Peripheral vascular disease (PVD) is a risk factor for diabetic ulcers. The poor blood 

supply prevents adequate healing process. Ulcers of arterial insufficiency usually occur on 

the tips of the fingers, rather than at the pressure points. The presence of non-healing 

ulcers with poor pulsations in the lower extremities is an indication for angiography. 
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‒ Foot ulcers can be classified as follows:  

• Grade 0: High-risk foot without an ulcer.  

• Grade 1: Superficial ulcer with full skin thickness involvement, but no involvement of 

underlying tissue. 

• Grade 2: Deep ulcer penetrating to ligament or muscle, but no bone involvement or 

abscess formation. 

• Grade 3: Deep ulcer with cellulitis, abscess formation or osteomyelitis. 

• Grade 4: Localized gangrene 

• Grade 5: Extensive gangrene involving the whole foot. 
 

‒ Theses six interventions have been shown to be useful in the management of diabetic foot: 

1) Off-loading 

2) Debridement 

3) Wound dressings 

4) Antibiotics 

5) Revascularization 

6) Amputation 
 

‒ Proper wound care and debridement are key steps in the management of diabetic ulcers. 

Antibiotics alone do not cure diabetic ulcers. 

‒ The key steps in the management of grade 1 and 2 diabetic ulcers are proper wound care 

and debridement. Debridement and removal of all the infected and necrotic tissue is 

essential in such patients.   

‒ Patients with grade 3 ulcers require a short period of hospitalization, surgical debridement, 

culture of material obtained from deep in the ulcer, bone biopsy, and intravenous 

antibiotic therapy. 

‒ Patients with grade 4 and 5 ulcers need urgent hospitalization and surgical consultation 

for possible amputation.  

 

‒ Diabetic foot infection can be classified as follows:   

1) Non-limb-threatening infections are superficial, lack systemic toxicity, and have minimal 

cellulitis extending less than 2 cm from the portal of entry. Ulceration, if present, does not 

fully extend through the skin, lacking significant ischemia. S. aureus is the major 
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pathogen followed by facultative streptococci; however, facultative gram-negative bacilli 

and anaerobes are not uncommon. 
 

2) Limb-threatening infections have more extensive cellulitis, lymphangitis, ulcers 

penetrating through the skin into subcutaneous tissue, and prominent ischemia. Such 

infections are commonly polymicrobial with S. aureus, group B streptococci, 

Enterococcus and facultative gram-negative bacilli being major pathogens along with 

anaerobic gram-positive cocci and Bacteroides species. 

‒ Intravenous cefotetan, ampicillin/sulbactam, or the combination of clindamycin and a 

fluoroquinolone is the appropriate empirical treatment for limb-threatening infections in 

diabetics, whereas mild, or non-limb-threatening, infections can be treated with oral 

antibiotics like cephalosporin, clindamycin, amoxicillin/clavulanate and 

fluoroquinolones. 

‒ Osteomyelitis in diabetic patients that involves the bone adjacent to the foot ulcers is 

explained by the contiguous spread of infection. 

 

‒ Erectile impotence in diabetic patients may be due to multiple reasons, including 

autonomic neuropathy, medications, functional hypogonadism, and problems with penile 

circulation. 

‒ Phosphodiesterase inhibitors (e.g., sildenafil) are the first-line drugs in the treatment of 

diabetic patients with erectile dysfunction. Remember the following when treatment with 

phosphodiesterase inhibitors is being considered:  

1) Sildenafil is contraindicated in patients being treated with nitrates, and in those who are 

hypersensitive to sildenafil. 

2) Sildenafil is used with precaution in conditions predisposing to priapism. 

3) Concurrent use of drugs which interfere with the metabolism of sildenafil (e.g., 

erythromycin, cimetidine) may predispose to adverse reactions by prolonging its plasma 

half life. 

4) While combining with an alpha-blocker (e.g. doxazosin), it is important to give the drugs 

with at least a 4-hour interval to reduce the risk of hypotension.  
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HYPOGLYCEMIA 

‒ In normal individuals, a blood glucose level below 60 mg/dL results in near-complete 

suppression of insulin secretion.  

‒ There are two important causes of hypoglycemia in non-diabetic patients with elevated 

insulin levels:  

1)  Insulinoma (beta cell tumor) 

2) Surreptitious use of insulin or sulfonylurea  
 

‒ Elevated C-peptide levels and proinsulin levels are seen in patient with beta cell tumors 

and sulfonylurea-induced hypoglycemia. 
 

‒ Sulfonylurea causes an increased output of endogenous insulin from the beta cells. The 

diagnosis is confirmed by measuring the plasma sulfonylurea level. 
 

‒ Exogenous insulin-induced hypoglycemia is associated with very high serum insulin levels 

combined with low c-peptide levels. The low c-peptide levels result from the suppression of 

endogenous insulin production.   

 

‒ The liver maintains glucose levels in the blood via either glycogenolysis or 

gluconeogenesis. In fasting, glycogen reserves drop dramatically in the first 12 hours, 

during which gluconeogenesis starts to play an important role. After 24 hours, it represents 

the sole source of glucose. The main substrates for gluconeogenesis are: Alanine, lactate 

and glycerol 3-phosphate. Alanine is the major gluconeogenic amino acid, and it is 

converted into pyruvate in the liver by alanine aminotransferase (ALT). Pyruvate is 

eventually converted to glucose though a series of reactions in the liver, and glucose is then 

released into the bloodstream.   
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METABOLIC SYNDROME 

‒ Insulin resistance plays a central role in its pathogenesis. Metabolic syndrome is diagnosed 

when at least 3 of the following criteria are met: 

1) Abdominal obesity (Men: waist circumference > 40 inches, Women > 35 inches). 

2) Blood pressure > 130/80 mmHg. 

3) Fasting blood glucose > 100–110mg/dl. 

4) Triglycerides > 150 mg/dl. 

5) HDL cholesterol (Men < 40 mg/dl; Women < 50 mg/dl). 

 

‒ Insulin resistance, typical for patients with central obesity is the key pathogenetic factor in 

the development of type-2 diabetes mellitus and associated abnormalities (hypertension, 

Hyperlipidemia). 

 

 

NON-KETOTIC HYPEROSMOLAR SYNDROME (NKHS) 

‒ It occurs almost exclusively in type 2 diabetes, because insulin in these patients is sufficient 

to prevent ketosis, but not hyperglycemia. 

‒ NKHS is characterized by hyperglycemia (often > 600 mg/dl), plasma hyperosmolality > 

320 mOsmol/L, dehydration and NO KETOSIS. 

‒ Clinical features include: weakness, polyuria, polydipsia, lethargy, confusion & coma. 

‒ Focal neurological deficits are common with NKHS. 

‒ Severe hyperosmolality is responsible for weakness, lethargy, confusion, altered mental 

status, neurological focal deficits & eventual coma. 

 

 

‒ Alcoholic ketoacidosis = ketoacidosis + high anion gap + near normal blood glucose level 
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DIABETIC KETOACIDOSIS (DKA) 

‒ For making a diagnosis of DKA, three things are necessary: blood glucose level >250 

mg/dL, pH < 7.3 or low serum bicarbonate (< 15 - 20 mmol/L), and detection of plasma 

ketones. 

‒ Metabolic acidosis in DKA is typically associated with hyperkalemia. It is called 

paradoxical hyperkalemia because body potassium reserves are actually deleted (↓ total 

body potassium) due to increased gastrointestinal loss and osmotic diuresis. 

‒ The mechanism of hyperkalemia associated with metabolic acidosis in DKA: 

1) Extracellular shift of potassium in exchange with resultant intracellular potassium 

deficit. 

2) Impaired insuli-dependant cell entry of the potassium ion. 
 

‒ Essential measures in the management of DKA include the following:  

1) Restoration of intravascular volume: using 0.9% saline (normal saline)   

2) Correction of hyperglycemia: using intravenous regular insulin   

3) Correction of electrolyte abnormalities and acidosis: Potassium correction is very crucial.  

4) Treatment of precipitating factors such as infections: using antibiotics. 
 

‒ Bicarbonate administration is reserved for DKA patients with severe acidosis (pH less than 

or equal to 7.1), plasma bicarbonate < 5 mEq/L, or severe hyperkalemia. 

‒ All hyperkalemic patients should start receiving potassium once serum potassium goes < 4.5 

mEq/L. 

‒ In patients with normal or low serum potassium, potassium replacement should be started 

with the initial fluid therapy. 

‒ Arterial pH or anion gap is the most reliable indicator of metabolic recovery in patients with 

diabetic ketoacidosis. 

 

 

‒ THIAZIDE DIURETICS have some unfavorable metabolic side effects including 

hyperglycemia (decreased tolerance to glucose), increased LDL cholesterol, and plasma 

triglycerides. Electrolyte abnormalities that can be induced by thiazide diuretics include 

hyponatremia, hypokalemia, and hypercalcemia. Risk of acute gout arthritis due to uric 

acid retention induced by hydrochlorothiazide. 
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METABOLIC ALKALOSIS 

‒ This patient is having alkaline pH with increased bicarbonate suggesting metabolic 

alkalosis. Next step would be to look for urinary chloride, which is less than 20 mg/dl 

suggestive of chloride sensitive metabolic alkalosis.  

‒ Metabolic alkalosis can be classified into two broad categories based on urinary chloride 

level, which are chloride sensitive metabolic alkalosis and chloride resistant metabolic 

alkalosis:   

1) Chloride sensitive metabolic alkalosis has urinary chloride < 20 meq/l. It can be corrected 

with saline infusion. Some causes are thiazide or loop diuretics, surreptitious vomiting, 

loss of gastric secretion, ingestion of large dose of nonabsorbable antacids, cystic fibrosis, 

congenital chlorhydrorrheea, villous adenoma etc. 

2) Chloride resistant metabolic alkalosis has urinary chloride >20 meq/l. They are generally 

characterized by ECF expansion and HTN and thus are not corrected by saline infusion. 

Some conditions are primary hyperaldosteronism, Cushing's syndrome etc. As well as 

Bartter's syndrome and Gitelman's syndrome. 

 

 

CUSHING SYNDROME 

‒ Cushing's syndrome presents with central obesity, wasting of the limbs, purple striae, easy 

bruising and hypertension. 
 

‒ 24-hr urinary free cortisol is a useful screening test for patients with suspected Cushing's 

syndrome. 

‒ Low dose dexamethasone suppression test can also be used as a screening test. 

‒ Once the diagnosis has been established, the plasma ACTH level is measured to determine 

the etiology of the syndrome.   

‒ Elevated plasma ACTH levels can occur in Cushing's disease and ectopic ACTH 

production. 

‒ To distinguish between these two conditions, the high-dose dexamethasone suppression 

test is used. Failure to suppress 24-hr urinary cortisol or serum cortisol levels by 50% of 

the basal cortisol level makes ectopic ACTH syndrome more likely than Cushing'sdisease. 

 



  

 76 

‒ Cushing's syndrome due to ectopic ACTH production is characterized by the rapid 

development of symptoms, hypokalemic alkalosis, pigmentation and hypertension. Serum 

cortisol and 24-hour urine cortisol levels are not suppressed following the administration of 

high dose dexamethasone (high dose dexamethasone suppression test) in most patients with 

ectopic ACTH syndrome. 

 

 

HYPERALDOSTERONISM 

‒ Normal function of aldosterone: reabsorb Na+ & excrete K+ and acid (H+). 

‒ When a patient presents with HTN and spontaneous always suspect: 

1) Primary hyperaldosteronism 

2) Renovascular disease 

3) Bilateral adrenal hyperplasia 

4) Renin secreting tumor 

5) Cushing's syndrome 

 
 

PRIMARY HYPERALDOSTERONISM 

‒ The most common cause is unilateral aldosterone-producing adenoma. 

‒ ↑ Aldosterone → ↑ Na+ (hypernatremia), ↓ K+ (hypokalemia) and ↓ H+ (metabolic 

alkalosis). Hypernatremia → ↑ intravascular volume → hypertension. 

‒ Suspect primary hyperaldosteronism in a young patient with hypertension, muscle 

weakness and numbness. 

‒ Presence of hypokalemia and hypertension warrants investigations for secondary cause.  

‒ The most preferred screening test for hyperaldosteronism is to measure plasma aldosterone 

concentration to plasma renin activity (PA:PRA). If the ratio > 30 (↑ PA : ↓ PRA) → 

primary hyperaldosteronism [high aldosterone/renin ratio is characteristic]. 

‒ Aldosterone suppression test is used to confirm diagnosis of primary hyperaldosteronism; 

give oral or IV NaCl then measure 24-hour urinary or plasma aldosterone levels. If urine 

aldosterone > 14mg/24hours → primary hyperaldosteronism 

‒ Once diagnosis of primary hyperaldosteronism is confirmed, CT scan of adrenal is done to 

look for aldosterone producing tumor.  
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‒  Adrenal adenomas are removed surgically. 

‒ Bilateral adrenal hyperplasia treated with spironolactone (blocks aldosterone). 

 

‒ In renovascular disease there is high PRA. 

 

 

BARTTER'S SYNDROME 

‒ The differential diagnoses of normotensive patients with hypokalemia and metabolic 

alkalosis (alkaline pH with increased bicarbonate) include:  

1) Diuretic use 

2) Surreptitious vomiting 

3) Bartter's syndrome 

4) Gitelman's syndrome  
 

‒ Classic Bartter's syndrome is like having furosemide-secreting tumor. 

‒ Bartter's syndrome is caused by defect in the thick ascending limb of the loop of Henle, in 

which it losses NaCl → polyuria → hypovolemia → activation of the renin-angiotensin 

aldosterone system (RAAS) → potassium and hydrogen ion secretion→  hypokalemia and 

metabolic alkalosis (alkaline pH with increased bicarbonate). 

‒ Patients with Bartter's syndrome have hypokalemia, high urinary chloride levels, 

metabolic alkalosis, and normal blood pressure. 

‒ Measurement of plasma aldosterone concentration to plasma renin activity (PA:PRA) 

shows ↑ PA : ↑ PRA.  

  

 

‒ Patients with DIURETIC ABUSE may also present with hypokalemia, alkalosis and 

normotension, urine chloride concentrations are high. If diuretic abuse is strongly suspected, 

measurement of the urine diuretic level can be performed. Alkalosis can be corrected with 

saline infusion. 
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SURREPTITIOUS VOMITING 

‒ Surreptitious vomiting → chloride sensitive metabolic alkalosis. 

‒ Patients have low urine chloride concentration due to hypovolemia and hypochloremia.  

‒ Physical findings that are characteristic of surreptitious vomiting are scars/calluses on the 

dorsum of the hands, and dental erosions. 

 

 

CONGENITAL ADRENAL HYPERPLASIA (CAH) 

‒  Autosomal disorder → deficiency of one of the 5 enzymes responsible for cortisol synthesis 

in the adrenal gland → ↓ plasma cortisol level → stimulation of the pituitary gland → ↑ 

secretion of ACTH. 

‒ The most common cause of congenital adrenal hyperplasia is C-21 hydroxylase deficiency 

→ accumulation of 17-hydroxyprogesterone (precursor of adrenal androgen) → 

hyperandrogenism. 

‒ Adolescent onset of hirsutism and virilism, particularly in the presence of normal 

menstruations, along with elevated 17-hydroxyprogesterone, is diagnostic of congenital 

adrenal hyperplasia.  

‒ Treatment is glucocorticoid (hydrocortisone) replacement. 

 

 

‒ McCune-Albright syndrome is a rare condition characterized by precocious puberty, 

cafe au lait spots (large, have irregular borders and are not associated with axillary or 

genital freckles) and multiple bone defects (polyostotic fibrous dysplasia). It is responsible 

for 5% of the cases of female precocious puberty, and may be associated with other 

endocrine disorders, such as hyperthyroidism, prolactin- or GH-secreting pituitary 

adenomas, and adrenal hypercortisolism. McCune-Albright syndrome is sporadic and has 

been recently attributed to a defect in the G-protein cAMP-kinase function in the affected 

tissue, thereby resulting in autonomous activity of that tissue. Remember the 3 P's of 

McCune-Albright syndrome: precocious puberty, pigmentation (cafe au lait spots) and 

polyostotic fibrous dysplasia. 
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‒ Idiopathic hirsutism is due to excessive conversion of testosterone to dihydrotestosterone 

in the hair follicle. In such cases, there is usually a positive family history and occurs in 

females of Mediterranean origin. Levels of 17-OH progesterone will be normal in such 

cases and there will be no evidence of virilization.  

 

 

ANDROGEN-SECRETING NEOPLASM 

‒ Rapidly developing hyperandrogenism symptoms with virilization (excessive muscular 

development and clitoral enlargement) is highly suggestive of an androgen-secreting 

neoplasm of the ovary or adrenal. 

‒ The best screening test for virilizing neoplasm is the measurement of serum testosterone 

and DHEAS levels. 

‒ DHEA is secreted both from the ovaries and adrenals. 

‒ DHEAS, a sulfated form of DHEA, is specifically secreted from the adrenals. 

‒ Elevated testosterone levels with normal DHEAS levels indicate an ovarian source. 

‒ Elevated DHEAS levels with relatively normal testosterone levels indicate an adrenal 

source. 

‒ Serum LH and FSH levels are likely to be suppressed due to excessive androgen levels. 

 

 

PRIMARY ADRENOCORTICAL DEFICIENCY (ADDISON’S DISEASE) 

‒ Addison's disease is caused by destruction of the adrenal cortex. 

‒ Destruction of the adrenal cortex → ↓ production of cortisol, aldosterone & androgen → 

↑ ACTH level. 

‒ Patients present with hypotension, hyponatremia, hyperkalemia, weakness 

(mineralocorticoid deficiency),  paresthesias, weakness, fatigue, depression, irritability, 

hypotension, lymphocytosis, eosinophilia (glucocorticoid deficiency) and 

hyperpigmentation of the skin and mucous membranes  (characteristic of primary 

adrenocortical deficiency, and is due to the increased levels of ACTH. This clinical feature 

is not seen in patients with secondary adrenal insufficiency, which is due to hypothalamo-

pituitary failure). 
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‒ In developed countries, the most common cause of primary adrenal cortical insufficiency is 

autoimmune adrenalitis. In autoimmune adrenalitis, patients usually have other 

autoimmune diseases in other endocrine glands such as thyroid, parathyroid and ovaries. In 

developing countries,  the prominent cause of primary adrenal insufficiency continues to be 

adrenal tuberculosis (calcifications in the adrenal glands). Treatment of tuberculosis 

usually does not generally result in normalization of adrenal functions. Most patients require 

lifelong replacement with glucocorticoids and mineralocorticoids. 

‒ Other important causes include infections (viral, fungal), surgical removal, adrenal 

hemorrhage and metastasis. 

‒ The best screening test for patients with suspected primary adrenal insufficiency is the 

cosyntropin (analogue of ACTH) stimulation test. An increase in serum cortisol levels 

above 20 mcg/dL 30-60 min after the administration of 250 mcg of cosyntropin virtually 

rules out primary adrenocortical insufficiency (Addison's disease). 

‒ Measurement of plasma ACTH levels is performed to distinguish between primary and 

secondary adrenocortical deficiency once the diagnosis of Addison's disease has been made. 

Plasma ACTH levels greater than 50 pg/mL indicate primary adrenocortical deficiency, 

whereas levels less than 50 pg/mL indicate secondary adrenocortical deficiency. 

‒ Hydrocortisone is used for the treatment of Addison's disease. It is usually started once the 

diagnosis has been confirmed using the above mentioned biochemical tests; however, in 

very sick patients with a highly suggestive clinical presentation of adrenocortical 

insufficiency, treatment with a glucocorticoid may be started without waiting for the 

laboratory results. 
 

 

CENTRAL (TERTIARY) ADRENAL INSUFFICIENCY 

‒ Chronic supraphysiological doses of glucocorticoids → suppression of the hypothalamic 

pituitary (HP) adrenal axis → suppress corticotropin-releasing hormone (CRH) secretion 

from the hypothalamus → blocking ACTH release from the anterior pituitary → decrease 

secretion of cortisol and androgen from the adrenal gland [central  adrenal insufficiency]. 

‒ Central adrenal insufficiency is characterized by low ACTH and cortisol levels.   

‒ Aldosterone secretion from the adrenal gland is independent of CRH, and is thus 

aldosterone levels remain unchanged in patients with central adrenal insufficiency. 
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PHEOCHROMOCYTOMA 

‒ Pheochromocytoma is due to catecholamine-secreting tumors of the adrenals. 

‒ Paroxysms of very high blood pressure, headache, palpitations, abdominal pain, tremor, 

and excessive sweating is classic, and suggests sympathetic hyperactivity induced by 

catecholamine release. 

‒ Elevated urinary catecholamines (vanillylmandelic acid) are diagnostic. 

‒ Although initial treatment with a beta-blocker to counteract the sympathetic overactivity 

seems reasonable, this approach is actually very dangerous. Blocking beta-receptors leads to 

unopposed stimulation of vascular alpha-receptors by circulating catecholamines, which 

may result in a rapid, catastrophic increase in blood pressure. For these reasons, Always 

give an alpha-blocker first, followed by a beta-blocker; doing this in the wrong order can 

precipitate a very dangerous increase in blood pressure. 

‒ Some agents have both alpha- and beta-blocking activity (e.g., labetalol); these can be used 

safely as the initial treatment.     
 

MEN 2A MEN 2 B 

Medullary thyroid cancer 

Pheochromocytoma 

Primary parathyroidism hyperplasia 

Medullary thyroid cancer 

Pheochromocytoma 

Mucosal neuromas (tongue, lips, eyelids, GIT) 

Marfnoid habitus 

‒ Normal levels of calcium and PTH rules out MEN 2A. 
 

‒ MEN IIa is an autosomal disorder resulting from germline mutation in the RET proto-

oncogene localized on chromosome 10. In patients with suspected MEN IIa syndrome, 

DNA (genetic) testing has replaced biochemical measurement of serum calcitonin as the 

recommended screening test. If genetic analysis is positive for a RET proto-oncogene 

mutation, total thyroidectomy is indicated. 
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HYPOGONADISM 

‒ Primary (testicular) hypogonadism is characterized by elevated serum gonadotrophin 

(LH and FSH) levels. Supranormal serum FSH and LH concentrations stimulate testicular 

aromatase activity, thereby leading to increased estradiol production.  

 

‒ Functional hypogonadism is characterized by low testosterone and low gonadotrophin 

(LH and FSH) levels in the presence of a significant systemic illness (e.g., uncontrolled 

diabetes); the underlying pathology is defective gonadotrophin-releasing hormone 

(GnRH) secretion. 

 

‒ Secondary (central) hypogonadism, which is characterized by hypogonadism, low 

testosterone levels and inappropriately normal gonadotrophin (LH and FSH) levels. 

Measurement of serum prolactin levels is the most important biochemical test to perform 

in patients with suspected central hypogonadism. Regardless of the cause, high serum 

prolactin levels inhibit the release of GnRH, thereby resulting in hypogonadism. Prolactin-

secreting pituitary tumor is one of the most important causes of elevated prolactin levels.   

 

 

TESTICULAR CANCERS 

‒ AFP, beta-hCG, and PLAP are tumor markers useful in diagnosis, staging, and monitoring 

patients with testicular cancers. 
 

‒ Leydig cell tumors are the most common type of testicular sex cord stromal tumors → 

principal source of testosterone and increased aromatase expression  → increasing estrogen 

production  → secondary inhibition of LH and FSH levels. The most common endocrine 

manifestation is gynecomastia, however in prepubertal cases, precocious puberty is 

common. 
 

‒ Seminoma: PLAP  
 

‒ Embryonal cell carcinoma: AFP + beta-hCG (50%)  
 

‒ Choriocarcinoma: beta-HCG  
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ERECTILE DYSFUNCTION (ED) 

‒ A history of nocturnal or early morning erections should be asked routinely at first in any 

patient with ED. 

‒ Penile erections normally occur during REM sleep and on waking up. To achieve an 

erection, intact nerves and blood supplies are essential. Failure to achieve a spontaneous 

erection during the night and/or early morning is pathognomic of organic erectile 

dysfunction (ED).   
 

‒ Nocturnal penile tumescence helps to differentiate psychogenic from organic causes of ED. 

It is positive in psychogenic causes & negative in organic causes. 
 

‒ A pelvic fracture with urethral injury is commonly accompanied by ED. The causes of ED 

in this case are nerve injury (injury of the parasympathetic nerve fibers)and altered arterial 

supply. 

‒ Venogenic ED may develop after disruption of the tunica albuginea (e.g., penile fracture).  

‒ Endocrinologic causes of ED include hyperprolactinemia and testosterone deficiency. 

‒ Situational ED is a variant of psychogenic ED, occurring only during certain situations 

which cause anxiety. Nighttime and morning erections are preserved.  

 

 

‒ Intermittent bloody discharge from one nipple is the classic presentation of intraductal 

papilloma. It is a benign tumor of major lactiferous ducts, that is most common in 

perimenopausal women. Mostly found beneath the areola and difficult to be palpated during 

physical examination due to its small size (not > 2 mm) and soft. Mammogram does not 

show papilloma, as they're too small. Galactogram guided resection is the treatment of 

choice for intraductal papilloma which presents with serous or bloody nipple discharge.   

‒ Baseline mammogram at age 35 is recommended for any woman who has an increased risk 

for breast cancer. 

‒ Mammograms in women less than 35 years of age are not useful since the dense breast 

tissue at this age does not allow adequate visualization of any masses, if present. 

‒ Fibroadenoma is a painless, firm and mobile solitary breast lesion, its size ≈ 2 cm. It occurs 

most often in women 15–25 years. The condition is benign. Fibroadenomas do not change 

with the menstrual cycle. 
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‒ Fibrocystic disease: it is benign condition. Very common in pre-menopausal females. 

Patients present with bilateral painful, rubbery, firm, mobile masses; who experiences more 

tenderness during her menses. Fibrocystic disease is treated with aspiration of the cyst, 

which should yield clear fluid and result in the disappearance of the mass. Afterwards, 

patients are typically observed for 4 to 6 weeks. 

 

 

‒ Tamsulosin is an alpha-1 blocker that is used for benign prostatic hypertrophy.  

 

 

 

 

  

 


