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The thyroid gland is an important organ of the endocrine system and is located in front of the neck below the larynx consisting of two lobes on each side of the windpipe. It controls metabolism (the rate at which the body converts food and oxygen into energy) by producing hormones called thyroxine (T4) and triiodothyronine (T3). (Johns Hopkins Medicine, 2003). The thyroid gland usually produces 90% T4 and 10% T3 (McCance and Huether, 2006, p. 667), but the body converts T4 into the more biologically powerful and rapidly acting T3. Levels of these hormones influence heart rate, body temperature, alertness, mood and several other functions.  The pituitary gland controls the thyroid, acting as a thermostat and regulating the thyroid by either releasing or withholding thyroid-stimulating hormone (TSH). The release of TSH depends on blood levels of T4 and T3. For example, when thyroid hormones are low within blood levels, the pituitary will secrete TSH, which will in turn stimulate the thyroid to increase hormone production. If the opposite is true, high blood levels of T4 and T3, the pituitary ceases production of TSH signaling the thyroid to slow down hormone output. If there is a malfunction, where the thyroid produces too much or too little hormone, medical conditions may occur such as hyperthyroidism and hypothyroidism, respectively. (Johns Hopkins medicine, 2003)

Since Ms. T’s symptoms include weight gain, and fatigue, our focus will be on hypothyroidism. Hypothyroidism is the most common of the thyroid disorders. It occurs when the thyroid gland becomes underactive and does not produce enough thyroid hormones. The metabolic rate falls and normal bodily functions slow down. Hypothyroidism may be primary or secondary. (McCance and Huether, 2006, p. 694-695)

Primary hypothyroidism can be caused by defective hormone synthesis resulting from autoimmune (antithyroid antibodies) thyroiditis, endemic iodine deficiency, or antithyroid drugs, congenital defects or loss of thyroid tissue after the treatment of hyperthyroidism.  During primary hypothyroidism, the loss of useful thyroid tissue causes a decrease in production of thyroid hormones (TH), and an increase in the secretion of TSH. This increase may cause a goiter.  Spontaneous recovery is seen in subacute thyroiditis, painless thyroiditis, and bacterial inflammation of the thyroid, which often precedes a viral infection.  Other symptoms may be treated with the use of nonsteroidal anti-inflammatory agents, beta-blockers, and thyroid hormone supplementation during the course of illness. (McCance and Huether, 2006, p. 694-695)

 Secondary hypothyroidism is most commonly caused by the pituitary gland being incapable of producing sufficient amounts of TSH or hypothalamic failure. (McCance and Huether, 2006, p. 695)

All body systems are usually affected by hypothyroidism, with symptoms closely related to the level of TH shortage. Onset of this condition is typically subtle over months or years. (McCance and Huether, 2006, p. 695)

What other signs and symptoms would you ask Ms. T. about?
Although fatigue and weight gain are common symptoms of hypothyroidism, in order to properly evaluate Ms. T’s condition, we would have to first ask her if she has experienced any or all of the other signs and symptoms associated with hypothyroidism. These include: (McCance and Huether, 2006, p. 696)

Neurological – confusion, slowed speech and thinking, memory loss, lethargy, headaches, hearing loss, night blindness, slow or clumsy movements, decreased appetite

Reproductive`-`decreased libido, heavier than normal menstrual periods, 

 spontaneous abortion    

Cardiovascular – slow heart rate, intolerance to cold

Pulmonary – Dyspnea (shortness of breath)

Gastrointestinal – constipation, weight gain as a result of decreased energy and metabolism, fluid retention, edema

Musculoskeletal – muscle aching and stiffness, slow movement and slow tendon jerk reflexes, aching and/or stiff joints

Integumentary – dry or flaky skin, dry brittle head and body hair, reduced growth of hair and nails, slow wound healing, cool skin.

Assessing Ms. T’s blood work may illustrate a low level of TH, which leads to an increase in the body’s production of TSH production as discussed previously.  

A more severe symptom of hypothyroidism is myxedema. Myxedema is “a disease caused by impaired thyroid gland activity in adults and characterized by dry skin, swelling around the lips and nose, mental deterioration, and a decrease in basal metabolic rate”(McCance and Huether, 2006, Glossary p. 1699).  Myxedema also causes thickening of the tongue, laryngeal and pharyngeal mucous membranes; resulting in thick, slurred speech with hoarseness. A medical emergency results from a myxedema coma, which is a reduced level of consciousness. Symptoms associated include hypothermia without shivering, hypoventilation, hypotension, hypoglycemia, and lactic acidosis. (McCance and Huether, 2006, p. 695).  

In continuous discussion of primary hypothyroidism, the treatment as referenced by McCance and Huether (2006, p. 695) is hormone replacement therapy.  Thyroid hormone is available as a synthetic hormone called levothyroxine.  The therapy depends on age of the person, duration and severity of the hypothyroidism, and the question of any other present disorders ie. cardiovascular disorders. 

High Fasting Blood Sugar:

In order to assess Ms T. signs and symptoms it is first important to discuss with her the abnormal high fasting blood sugar. An elevated fasting blood sugar is considered anything higher then 6mmol/L. If Ms T already had a diagnosis of diabetes, we would not want her fasting blood sugar to more then 7mmol/L (CDA, 2003). A normal 2h post prandial blood sugar is between 5-8mmol/L for those who do not suffer from diabetes, and between 5-10mmol/L for those who are diabetic (CDA, 2003). These guidelines are based on the Canadian governing board of diabetes: The Canadian Diabetes Association. It is important to note that the guidelines will be changing in three weeks time (this June/2008). Please see Appendix A for more detail on screening and diagnosis of diabetes. 

Diabetes: hypoglycemia (low blood sugar)

What is hypoglycemia?

Hypoglycemia is low blood sugar. It occurs when the level of sugar, or glucose, in the blood drops too low to give the body energy. The medical condition of low blood sugar occurs when all 3 of the following are present:

· Blood sugar is low.

· Low blood sugar is causing symptoms.

· The symptoms go away when blood sugar returns to normal.

Hypoglycemia is defined by

· The development of autonomic or neuroglycopenic symptoms.

· A low plasma glucose (PG) level the Canadian Diabetes Association 2003 Clinical Practice Guidelines for the Prevention and Management of Diabetes in Canada propose 4.0 mmol/L as an operational clinical cutoff for patients treated with insulin or an insulin secretagogue

· Symptoms responding to the administration of carbohydrate. The severity of hypoglycemia is defined by clinical manifestations 

 

How hypoglycemia is diagnosed

Hypoglycemia is diagnosed after a medical history, physical examination, and tests to check blood sugar levels have been done. Generally, Ms. T would be diagnosed with the condition if a blood test showed that she had low blood sugar with symptoms of hypoglycemia that go away after she has eaten a carbohydrate such as sugar.

During a medical history, the nurse would inquire about Ms. T’s symptoms—when and how often they occur, what brings them on, and how long they last. She would also ask what medications Ms. T is currently taking and whether she has recently lost or gained weight.
Causes of hypoglycemia

Hypoglycemia is most commonly a complication of diabetes treatment, but it is otherwise rare. Hypoglycemia may also result from: 

· Medicines, such as monoamine oxidase inhibitors (MAOIs), quinine sulfate, and salicylates (including aspirin). Most importantly, all oral antidiabetic medications, and insulin. It has been argued that hypoglycemia can only be drug induced, in those who suffer from diabetes, therefore Ms T is at risk for hypoglycemia if she fits this criteria (Dr Ian Blummer, 2008)

· Drinking too much alcohol.

· Diseases that affect the pancreas, liver and adrenal glands, or other organs.

· Inherited problems with metabolism

· Rapid stomach emptying after a meal. This may happen after stomach surgery.

Signs and Symptoms of Hypoglycemia: Nursing Assessment Questions

It would be important to ask Ms. T the following questions in order to rule out hypoglycemia. All these symptoms may vary depending on how low the blood sugar level drops.

· Has she experienced nausea, a jittery or nervous feeling, cold and clammy skin, sweating, hunger, and a rapid heartbeat; this occurs in cases of mild hypoglycemia

· Is she often irritable, anxious, or confused? Has she experienced blurred vision, feel unsteady, and have difficulty walking; these symptoms occur in cases of moderate hypoglycemia

· Has she ever experienced loss of consciousness, seizures, or coma; these are signs of severe hypoglycemia. 

· What symptoms she experiences—how long they last, when they occur, how often they occur, and what happens to her symptoms when she eats something.

· Past medical treatments, any current medical conditions, and whether she is taking any medicines (ask Ms. T to bring all medicines—both prescription and nonprescription—to your appointment for review).

· What type of diet and nutrition is she taking; such as what and when she eats, and whether she has had any recent changes in her eating or bowel habits and physical activity.
· Whether she has gained (or lost) weight recently; which Ms. T has done.

Other symptoms of hypoglycemia

The symptoms of hypoglycemia may vary from episode to episode because low blood sugar can be mild, moderate, or severe. Increasingly severe symptoms appear as the blood sugar level falls. 

In healthy people, fasting blood sugar levels are usually between 4-7mmol\L.

Mild: Autonomic symptoms are present. The individual is able to self-treat.

 Moderate: Autonomic and neuroglycopenic symptoms are present. The individual is able to self-treat.

 Severe: Individual requires assistance of another person. Unconsciousness may occur.  PG is typically <2.8 mmol/L.

Signs of mild hypoglycemia
· Nausea.

· Extreme hunger.

· Feeling nervous or jittery.

· Cold, clammy, wet skin and/or excessive sweating not caused by exercise.

· A rapid heartbeat (tachycardia).

· Numbness or tingling of the fingertips or lips.

· Trembling.

Signs of moderate hypoglycemia
· Mood changes, such as irritability, anxiety, restlessness, or anger.

· Confusion, difficulty in thinking, or inability to concentrate.

· Blurred vision, dizziness, or headache.

· Weakness, lack of energy.

· Poor coordination.

· Difficulty walking or talking, such as staggering or slurred speech.

· Fatigue, lethargy, or drowsiness.

Signs of severe hypoglycemia
· Seizures or convulsions.

· Loss of consciousness, coma.

· Low body temperature (hypothermia).

Prolonged severe hypoglycemia can cause irreversible brain damage and heart problems, especially in people who already have coronary artery disease. If emergency medical treatment is not provided, severe hypoglycemia can be fatal.

Caroline Rea (2007), states that it is important to find out which medication Ms. T is on since some medications may mask symptoms of low blood sugar, including beta-blockers, which are often used to treat heart conditions such as high blood pressure.

Hypoglycemia is not a disease but a condition that results from a variety of causes.

What the patient should do in an emergency situation.

Caroline Rae (2007), states that the emergency care of NIDDM (non insulin dependent diabetes mellitus) patients with low blood sugar includes consuming some kind of quick-sugar food, such as fruit juice, as long as the patient is able to swallow. It is very important that the client treats with 15g of fast acting carbs for a mild to moderate hypoglycemia, and 20g for a severe hypoglycemia. The client must then re-check his blood sugar in 15 minutes. If blood sugar is still less then 4mmol/L the client must re take another treatment (CDA, 2003).
Treatment of hypoglycemia 

Treatment for a sudden (acute) episode of hypoglycemia involves eating or drinking some form of sugar to restore your blood sugar to a normal level. Episodes of hypoglycemia caused by a long-term (chronic) health condition are treated the same way. But prevention of future episodes requires treatment or cure of the long-term condition that is causing the hypoglycemia. It is advised to treat with liquids rather then solid foods as this speeds up the process of bringing the blood sugar back to normal values (CDA, 2003). (There are also glucagon injections for severe hypoglycemia)

‘Although eating food or drinking beverages that contain sugar is all you need to do to treat many cases of acute hypoglycemia, you will need help if the condition is severe. Family members, coworkers, and friends should be aware of your condition and should call 911 or other emergency services if you become sleepy or unconscious’ (Rea, 2007, p. 2). 
Physical Assessment Examination

During the nursing assessment history taking, the nurse will ask Ms. T if she has ever been diagnosed with the following disorders, which may also exhibit signs of hypoglycemia:

· Liver disease, such as an enlarged liver. 

· Kidney disease, such as swelling (edema), and too much urea in the blood.

· Malnutrition, such as extreme weight loss.

· Adrenal gland disease, such as too much pigment (color) in the skin and/or low blood pressure.

Hyperglycemia: 

Signs and symptoms of hyperglycemia are:

· polydipsia: increased thirst

· polyphagia: excessive hunger, the body searches for energy sources as the lack of insulin results in the body lacking sugar as fuel.

· polyuria: increased in urination due to increase in water intake, seen when blood sugar is >10mmol/L, sugar molecules are excreted through the urine, taking with them water molecules,  which could then lead to dehydration.

· dry mouth: which tends to lead to increase in thirst, in order to try and prevent dehydration.

· involuntary weight loss: most often seen with burning of fat for energy, thereby releasing ketones

· blurred vision :shape of lens in eye changes, but returns to normal once blood sugar normalizes

· infection :most often yeast infections

· decrease in wound healing time

· fatigue

· sleepiness

· mood changes (CDA, 2003).

We would ask to see Ms Ts glucometer (if she had one). If a client is taking oral medication for their diabetes it is recommended that they take their blood sugar 1-2x a day. If their diabetes is controlled by diet, there are no clear guidelines; however studies have shown that there is a correlation between a good A1C and taking blood sugar on a regular basis. It is suggested to alternate testing between pre and post prandial. We would also ask Ms T to do a demo with her glucometer, in order to assess her technique (CDA, 2003). Ms T would be encouraged to bring her glucometer with her twice a year  when she gets her blood tests done. We would not expect to see more then a 20% difference between glucometer findings and lab findings (CDA, 2003).

 It is also important to clarify the time at which Ms T may have these symptoms.

A high fasting blood sugar has 4 main causes:

· Bedtime snack elevated in carbohydrates

· Insufficient bed time medication to cover night time blood sugars

· Dawn phenomenon: a surge in catecholamines and growth hormones at around 3am in the morning. This can result in the amount of up to two cans of coke (15-20 pkgs of sugar) worth of sugar being released by the liver. (Dr Ian Blummer, 2008). It can be explained as a leaky liver, the liver leaks out too much sugar therefore resulting in fasting high blood sugar.

· Rebound: the client can have an undetected low blood sugar, and in response to this low blood sugar the body will compensate by releasing too much sugar, released once again by the liver.

After initial assessment we would also ask Ms T to test her urine for ketones. There is also one glucometer on the market which tests for blood ketones: the precision extra. The Canadian diabetes association suggests testing for ketones when blood sugar is more then 14mmol/L, during periods of acute illness (CDA, 2003).
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Appendix A

Table 3. PG levels for diagnosis of IFG, IGT and diabetes

 

	 
	FPG

(mmol/L)
	 
	2hPG in the 75-g OGTT

(mmol/L)

	IFG
	6.1–6.9
	 
	NA

	IFG (isolated)
	6.1–6.9
	and
	<7.8

	IGT (isolated)
	<6.1
	and
	7.8–11.0

	IFG and IGT
	6.1–6.9
	and
	7.8–11.0

	Diabetes
	≥7.0
	or
	≥11.1


 
	2hPG = 2-hour plasma glucose

	FPG = fasting plasma glucose

	IFG = impaired fasting glucose

	IGT = impaired glucose tolerance

	NA = not applicable

	OGTT = oral glucose tolerance test
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