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Chapter 17: Endocrine Emergencies

Lecture

I. Introduction
	Time: 3 Minutes
	Slides: 1–2
	Lecture/Discussion
A. 	Multiple signs and symptoms
B. 	Diagnosis requires knowledge of present illness or injury, medical history, and patient assessment.
C. 	CCTP needs to consider endocrine disorders when assessing patient’s condition.


II. Anatomy and Physiology
	Time: 15 Minutes
	Slides: 3–12
	Lecture/Discussion
A. 	Thyroid
1. 	Largest gland in the neck
2. 	Regulates metabolism by releasing thyroxine when metabolic rate drops
a. 	Thyroxine is the body’s major metabolic hormone.
i. 	Stimulates energy production in cells
ii. 	Iodine is an important component of thyroxine.
3. 	Thyroid also releases calcitonin.
a. 	Calcitonin travels to bones, stimulates bone-building cells, and absorbs excess calcium.
4. 	The thyroid is very vascular and will hemorrhage profusely if nicked.
B. 	Adrenal glands
1. 	Produce hormones
2.  	Two parts
a. 	Outer part—adrenal cortex
i. 	Corticosteroids regulate metabolism, immune system, and sexual function.
ii. 	Fight or flight response
iii. 	Hypothalamus releases adrenocorticotropic hormone (ACTH)
iv. 	ACTH targets adrenal cortex, resulting in cortisol secretion.
v. 	Aldosterone is released during a sudden drop in blood pressure. Aldosterone regulates the amount of sodium and potassium in the urine.
b. 	Inner part—adrenal medulla
i. 	Catecholamines regulate autonomic functions, such as heart rate, respiratory rate, and blood pressure.
ii. 	During fight or flight response, secretes norepinephrine and epinephrine
iii. 	Epinephrine stimulates the sympathetic nervous system and liver.
iv. 	Liver converts glycogen to glucose for use as energy.
3. 	Aldosterone
a. 	Principal steroid hormone
b. 	Functions to increase reabsorbtion of sodium and water and release potassium into the kidneys
c. 	Abnormal overproduction of aldosterone is common and can cause death.
C. 	Pancreas
1. 	Large digestive gland that is considered an endocrine gland and an exocrine gland.
a. 	Exocrine component is responsible for secretion of digestive enzymes
b. 	Endocrine component comprises islets of Langerhans
i. 	Secretes glucagon and insulin
ii. 	Insulin is responsible for removal of glucose from blood for storage as glycogen, fats, and protein.
iii. 	Responsible for regulation of blood glucose levels
D. 	Pituitary
1. 	Master gland secretes hormones that direct other glands
2. 	Attached to hypothalamus in the brain
3. 	Anterior lobe (produces and secretes)
a. 	Growth hormone
b. 	Thyroid-stimulating hormone (TSH)
c. 	ACTH
d. 	Three gonadotropic hormones
4. 	Posterior lobe (secretes only)
a. 	Antidiuretic hormone (vasopressin)
b. 	Oxytocin


III. Diabetes
	Time:  20 Minutes
	Slides: 13–25
	Lecture/Discussion
A. 	Metabolic disorder in which the ability of pancreas to metabolize glucose is impaired
1. 	Lack of insulin
2. 	Inadequate production of insulin
3. 	Islets of Langerhans produce insulin, amylin, glucagon, and somatostatin.
a. 	Insulin and glucagon are hormones that keep blood glucose between 70 and 110 mg/dL.
4. 	Diabetes is characterized by passing large quantities of urine containing glucose. It causes significant thirst and deterioration of body function.
a. 	Normally glucose that is not used immediately for energy is converted into fat.
b. 	Pancreas secretes insulin in response to high blood glucose levels.
i. 	High glucose levels cause more insulin to be released.
c. 	Pancreas secretes glucagon in response to low blood glucose levels. 
B. 	Two types of diabetes
1. 	Type 1 diabetes
a. 	Generally affects children
b. 	Do not produce insulin
c. 	Controlled by insulin injections or pumps and diet
d. 	Very challenging for children, performance athletes, alcoholics, and people with multiple medical problems
2. 	Type 2 diabetes
a. 	Most common
b. 	Pancreas produces insulin, but it is not used (insulin resistance)
c. 	Can also be caused by a deficiency in insulin production
C. 	Hypoglycemia
1. 	Causes in patients with diabetes
a. 	Too much medication
b. 	Not eating enough
c. 	Unexpected physical activity
d. 	Alcohol consumption
2. 	If not addressed quickly, brain damage can occur.
3. 	Should be suspected in diabetic patients who exhibit bizarre behavior, neurologic signs, or coma
4. 	Hypoglycemia can also occur in alcoholics, people who have ingested poisons or drugs, and people with liver disease and some cancers.
D. 	Hyperglycemia and diabetic ketoacidosis
1. 	Hyperglycemia occurs when blood glucose levels exceed the 70 to110 mg/dL range.
2. 	Physicians try to keep patients with known hyperglycemia below 160 mg/dL.
3. 	Causes
a. 	Excessive food intake
b. 	Insufficient insulin dosages
c. 	Infection or illness
d. 	Injury
e. 	Surgery
f. 	Emotional stress
4. 	If untreated, hyperglycemia will lead to diabetic ketoacidosis (DKA),
a. 	Life threatening
b. 	Body cannot take up excess glucose
c. 	Patients tend to be teenagers and young adults
d. 	Characterized by fruity odor to the breath and passage of large amounts of urine
e. 	Leads to disturbances in water balance and in acid-base balance.
i. 	Polyuria
ii. 	Polydipsia
iii. 	Polyphagia
E. 	Hyperosmolar hyperglycemic nonketotic syndrome (HHNS)
1. 	Most common in patients who have a secondary illness that leads to reduced fluid intake
2. 	Hyperglycemia and hypersmolarity lead to osmotic diuresis and an osmotic shift of fluid into the intravascular space.
3. 	Most patients have a prior history of diabetes (usually type 2); 30% have no history of diabetes.
4. 	Patients present similarly to DKA except:
a. 	No rapid (Kussmaul) respirations
b. 	No fruity odor to the breath
c. 	Severe dehydration
d. 	Focal or global neurologic deficits
i. 	Drowsiness
ii. 	Delirium
iii. 	Coma
iv. 	Seizures
v. 	Visual disturbances
vi. 	Hemiparesis
vii. 	Sensory deficits
e. 	Patients often have acute myocardial infarction.
F. 	Assessment
1. 	Symptoms may vary
2. 	Hypoglycemia patients may present
a. 	Headache
b. 	Altered mental status
c. 	Memory loss
d. 	Lack of coordination
e. 	Stroke like symptoms
f.  	Seizures
g. 	Hypertension
h. 	Tachycardia
i. 	Diaphoresis
j. 	Chest pain
k. 	Upper abdominal pain
l. 	Anxiety
3. 	Important to rule out the possibility of hypoglycemia in patients presenting with signs of intoxication. These may be signs of cerebral hypoxia, not intoxication.
a. 	Slurred speech
b. 	Lack of coordination
c. 	Paranoia
d. 	Hostility
e. 	Aggressiveness
G. 	Laboratory assessment
1. 	Testing for hypoglycemia or hyperglycemia can be done during transport.
2. 	Use a portable glucose monitor to measure blood glucose levels in capillaries or veins.
a. 	Be sure to read instructions on glucometer.
b. 	Be sure to know upper and lower ranges of glucometer.
3. 	Normal blood glucose is 70 to 110 mg/dL; neonate above 65 mg/dL
4. 	Arterial or venous blood gas monitoring in patients with DKA
a. 	Suspect metabolic acidosis 
i. 	pH below 7.3
ii. 	Bicarbonate level below 15 mEq/L
iii. 	PaCO2  below 30 mm Hg
5. 	Lab may perform urine ketone test
6. 	Hemoglobin A1c or glycohemoglobin test may be done prior to transport
H. 	Management
1. 	Patients presenting with hyperglycemia should be stabilized prior to transport.
2. 	CCTP may need to maintain IV
3. 	CCTP should perform continuous cardiac monitoring during transport
4. 	Airway management and ventilation assistance may be required.
5. 	If urine output is desired, an indwelling (Foley) catheter should be inserted.
6. 	CCTPs can expect to see continuous insulin infusions in any patients admitted into intensive care.
7.	Common medications


IV. Pituitary Disorders
	Time: 8 Minutes
	Slides: 26–30
	Lecture/Discussion
A. 	Pituitary symptoms often mirror other conditions.
1. 	Thorough medical history and physical exam needed
2. 	Not usually life threatening, but misdiagnosis can affect patient’s well-being
B. 	Pathophysiology
1. 	Master gland secretes hormones that direct other glands
2. 	Attached to hypothalamus
3. 	Anterior lobe (produces and secretes)
a. 	Growth hormone
b. 	Thyroid-stimulating hormone (TSH)
c. 	ACTH
d. 	Three gonadotropic hormones
4. 	Posterior lobe (secretes only)
a. 	Antidiuretic hormone (vasopressin)
b. 	Oxytocin
C. 	Central diabetes insipidis
1. 	Occurs when posterior part of pituitary gland is damaged
2. 	Patients can experience unregulated fluid loss and dehydration
D. 	Pituitary lesions
1. 	Nonfunctioning adenomas 40% of lesions
a. 	Tumors that do not secrete hormones
2. 	Functioning adenomas 60% of lesions
a. 	ACTH-secreting adenomas—Cushing’s disease
b. 	Growth hormone-secreting adenomas—acromegaly and giantism
c. 	Prolactin-secreting adenomas—gynecologic problems
E. 	Acromegaly and giantism
1. 	Acromegaly results from excessive growth hormone secreted by pituitary after the epiphyseal plate has closed.
a. 	Commonly affects middle-aged adults
b. 	Can result in disfigurement and death
2. 	Giantism results from excessive growth hormone before the epiphyseal plate is closed.
3. 	Both conditions are usually caused by a benign pituitary tumor.
F. 	Assessment
1. 	Detailed medical history with special attention to rapid growth and weight gain
2. 	Lab tests will often show elevated levels of creatine (>1.2 mg/dL) and growth hormone (>18 mg/dL)
G. 	Management
1. 	Bromocriptine decreases growth hormone secretion
2. 	Octreotide and lanreotide stop growth hormone production
3. 	Pegvisomant blocks action of endogenous growth hormone molecules.
4.	Common medications


V. Adrenal Abnormalities
	Time: 32 Minutes
	Slides: 31–51
	Lecture/Discussion
A. 	Many different abnormalities
1. 	Hereditary
2. 	Steroid resistance
3. 	Hypersensitivity
B. 	Pathophysiology
1. 	Pseudo-Cushing’s states
a. 	Increased cortisol production
i. 	 Surgery-associated stress
ii. 	 Severe illness
iii. 	 Emotional stress
iv. 	 Intense aerobic exercise
v. 	 Caloric restriction
vi. 	 Alcoholism
vii. 	 Alcohol withdrawal syndrome
viii. Diabetes
ix. 	 Obesity
2. 	Endocrine hypertension
a. 	Hormonal disorders that cause hypertension
b. 	Usually caused by a tumor
c. 	Treatable with surgery or medication
C. 	Adrenal insufficiency (AI)
1. 	Potentially fatal
2. 	Temporary AI
a. 	Autoimmune disorders (Hashimoto’s disease)
b. 	Illness or increased stress
c. 	Genetic disorders
d. 	Renal injuries
e. 	Radiation therapy
f. 	Surgery
g. 	Infections
h. 	Pituitary and hypothalamic lesions
3. 	Permanent AI
a. 	Addison’s disease
b. 	Congenital adrenal hyperplasia
c. 	Surgical removal of pituitary or adrenal glands
4. 	Addisonian crisis
a. 	Shock
b. 	Altered mental status
c. 	Hyperthermia
d. 	Severe pain in lower back, legs, or abdomen
e. 	Vomiting
f. 	Diarrhea
D. 	Addison’s disease
1. 	Chronic hormonal or endocrine disorder
2. 	Deficiency in cortisol and/or aldosterone
a. 	Weakness
b. 	Fatigue
c. 	Hypotension
d. 	Unexplained weight loss
e. 	Darkening of the skin
3. 	Manageable chronic disease in adults; potentially lethal in children
E. 	Cushing’s syndrome
1. 	Caused by prolonged exposure to elevated levels of cortisol in the body
2. 	Rare
3. 	Risk factors
a. 	Obesity
b. 	Poorly controlled type 2 diabetes
c. 	Hypertension
4. 	Signs and symptoms
a. 	Weakness and fatigue
b. 	Depression and mood swings
c. 	Increased thirst and urination
d. 	Weight gain, especially on abdomen, face, and upper back
e. 	Thinning of the skin, with easy bruising and pink or purple stretch marks on the abdomen, thighs, breasts, or shoulders
f. 	In women, increased acne, facial hair growth, scalp hair loss, and cessation of menstrual periods
F.  	Pheochromocytoma
1. 	Catecholamine-producing tumor of chromaffin cells in the center of the adrenal gland
a. 	Sporadic or chronic as a result of genetic risk factors
2. 	Catecholamines produced include epinephrine, norepinephrine, and dopamine.
3. 	Causes stimulation of alpha-adrenergic receptors
a. 	Hypertension
b. 	Increased cardiac contractility
c. 	Glycogenolysis
d. 	Intestinal relaxation
4. 	Stimulation of beta-adrenergic receptors 
a. 	Increased heart rate and contractility
5. 	Hypertensive crisis
a. 	Severe headaches or diaphoresis
b. 	Visual disturbances
c. 	Palpitations
d. 	Epitaxis
e. 	Acute myocardial infarction
f. 	Congestive heart failure
g. 	Cerebrovascular accidents
6. 	Treatable in 90% of cases; can be fatal if untreated
7. 	Treatment is usually surgical removal of the tumor.
G.  	Aldosteronism
1. 	High blood pressure and low blood potassium levels caused by an excess of aldosterone
2. 	Primary aldosteronism
a. 	Caused by a tumor of a single adrenal gland that overproduces aldosterone (Conn’s syndrome)
b. 	Most cases are benign.
3. 	Secondary aldosteronism
a. 	Various causes not associates with adrenal gland
i. 	Obstructive renal artery disease
ii. 	Renal vasoconstriction
iii. 	Edematous disorders
H.  	Amyloidosis
1. 	A group of diseases that result from abnormal deposits of the protein amyloid in various tissues
2. 	Systemic amyloidosis can cause serious damage and organ failure.
3. 	Primary amyloidosis
a. 	Most common
b. 	Affects heart, kidneys, tongue, nerves, and intestines
c. 	Sometimes associates with multiple myeloma (a form of bone marrow cancer)
4. 	Secondary amyloidosis
a. 	Occurs as the result of another illness
i. 	Multiple myeloma, chronic infection, or chronic inflammatory diseases
b. 	Affects kidneys, liver, spleen, and lymph nodes
c. 	No known cure; therapies directed at managing symptoms
I.  	Assessment
1. 	Must be aware of possibility of adrenal complications to aid in correct diagnosis
2. 	Cushing’s syndrome and Cushing’s disease require laboratory testing.
3. 	Pheochromocytoma may reveal hypertension, tachycardia, diaphoresis, chest pain, upper abdominal pain, and anxiety.
4. 	Primary aldosteronism presents with hypokalemia, alkalosis, muscular weakness, polyuria, polydipsia, and hypertension.
5. 	Secondary aldosteronism is associated with edematous states, heart failure, hepatic cirrhosis, and malignant hypertension.
6. 	Symptoms of amyloidosis depend on the organ system affected and include pedal edema, weight loss, dyspnea, weakness, diarrhea, fatigue, and cardiac arrhythmias.
J.  	Laboratory assessment
1. 	Lab testing is required to definitively diagnose underlying health factors and varies with the disease process.
2. 	ACTH stimulation test and the cortisol test are used for diagnosing Addison’s disease.
a. 	A healthy patient will exhibit a rise in blood and urine cortisol levels.
b. 	A patient with adrenal insufficiency will exhibit a small increase or no increase. 
c. 	The normal range for cortisol levels in adults is 5 to 25 μg/dL. The normal range for aldosterone levels in adults is 2 to 9 μg/dL.
K.  	Management
1. 	Usually involves replacing or substituting the hormones the adrenal gland is not producing
2. 	Initial treatment for acute adrenal crisis is correction of hypovolemic shock via fluid resuscitation.
3.	Common medications


VI. Thyroid Abnormalities
	Time: 12 Minutes
	Slides: 52–65
	Lecture/Discussion
A. 	Do not usually require CCTP transport
B. 	Pathophysiology
1. 	Primary controller of body’s metabolism
2. 	Produces triiodothyronine (T3) and thryoxine (T4)
3. 	These hormones cause an increase in organ function.
C. 	Hypothyroidism
1. 	Deficiency in T3 and T4
a. 	Decrease in body temperature
b. 	Gradual weight gain
c. 	Lethargy
d. 	Constipation
e. 	Muscle aches and weakness
f. 	Joint pain, stiffness, and swelling
g. 	Puffy face
h. 	Pale, dry skin
i. 	Brittle fingernails and hair
j. 	Hoarse voice
k. 	Depression
D. 	Hyperthyroidism
1. 	Caused by increased production of T3 and T4
a. 	Increase in body temperature
b. 	Gradual weight loss
c. 	Increased and/or irregular heartbeat
d. 	Hypertension
e. 	Sweating
f. 	Irritability
E. 	Thyrotoxicosis
1. 	Known as a thyroid storm
2. 	Many conditions aggravate it.
a. 	Graves disease
b. 	Growth abnormalities
c. 	Tumors of testes or ovaries
d. 	Inflammation of thyroid (viral infections or other causes)
e. 	Overmedication with supplemental thyroid hormones
f. 	Ingestion of excessive iodine
g. 	Trauma to the thyroid
F. 	Myxedema coma
1. 	Rare and life-threatening condition
2. 	Occurs in patients with long-standing, severe, untreated hypothyroidism
a. 	Altered mental status and lethargy
b. 	Failure of thermoregulatory system 
i. 	Hypothermia
ii. 	Absence of fever despite infectious disease
c. 	Precipitating event
i. 	Cold exposure
ii. 	Infection
iii. 	Drugs
iv. 	Trauma
v. 	Stroke
vi. 	Heart failure
vii. 	Gastrointestinal bleeding
G. 	Hashimoto’s disease
1. 	Also known as chronic lymphocytic thyroiditis
2. 	Immune system attacks the thyroid
3. 	Leading cause of hypothyroidism
4. 	Commonly affects women between 30 and 50 years
H. 	Thyroid cancer
1. 	Papillary and/or mixed papillary/follicular (78%)
2. 	Follicular and/or Hurthle cell (17%)
3. 	Medullary (4%)
4. 	Anaplastic (1%)
I. 	Assessment
1. 	Hypothyroidism
a. 	General Weakness
b. 	Fever
c. 	Altered mental status
d. 	Abdominal pain
e. 	Lethargy
2. 	Hyperthyroidism
a. 	Rapid heart rate
b. 	Congestive heart failure
c. 	Atrial fibrillation
d. 	Thyrotoxicosis may occur.
3.	Physical exam may reveal thyroid enlargement
J. 	Laboratory assessment
1. 	Laboratory tests for TSH, T3, and T4
2. 	Normal range for TSH is 0.4 to 4.2 mIU/mL
3.	Common laboratory testing
K. 	Management
1. 	Transport management is mainly supportive.
2. 	Hyperthyroidism is usually treated with antithyroid medications, radioactive iodine, or surgery.
a. 	Patients must take replacement hormones for rest of life following surgery or radiation
3. 	Hypothyroidism is treated with hormone replacement therapy.
4.	Common medications


VII. Lipid Disorders
	Time: 2 Minutes
	Slide: 66
	Lecture/Discussion
A. 	Cause a change in production or use of cholesterol
B. 	Increases risk or atherosclerosis or heart disease, but is rarely a medical emergency
C. 	Pathophysiology
1. 	Metabolic syndrome
a. 	A group of symptoms that together lead to coronary artery disease, stroke, and type 2 diabetes
D. 	Assessment
1. 	Assessment done in the lab, as few physical symptoms are present
2. 	Tests for total cholesterol, high-density lipoprotein cholesterol, low-density lipoprotein cholesterol, triglycerides, or very low-density lipoprotein cholesterol
3. 	Desirable total value is less than 200 mg/dL
E. 	Management
1. 	Lipid disorders are managed as a part of a patient’s long-term health management.
2. 	Emergency conditions are managed based on presentation.
3.	Common medications
	


VIII. Flight Considerations
	Time: 2 Minutes
	Slide: 67
	Lecture/Discussion
A. 	In-flight management of patients with endocrine disorders is the same as ground management.



