Fluid and Electrolyte
Study Sheet

VN 75

Sodium Imbalance (Na+)
Normal level- 135-145mEq/L

Hyponatremia- less than 135mEq/L.

Causes:

Vomiting, diarrhea, gastric suctioning or irrigation, enemas with water. Diuretics, kidney or endocrine disorders, heart failure or cirrhosis of the liver. Syndrome of inappropriate secretion of antidiuretic hormone (SIADH). Excessive hypotonic IV’s
Clinical Manifestations:

Anorexia, nausea vomiting, abdominal cramps and diarrhea, headache, mental status changes, seizures, coma.

Hyperreflixia, muscle twitching and tremors!

Hypernatremia- greater than 145mEq/L.

Causes:

Altered thirst or inability to respond to thirst (Elderly!!!)

Hyperventilation, profuse sweating, diarrhea, diabetes insipidus, oral electrolyte solutions or hyperosmolar tube-feeding, excess IV’s such as normal saline.

Clinical Manifestations:

Thirst, restlessness, weakness, altered mental status, decreased level of consciousness, seizures, muscle irritability, dry mm, postural hypotension, hot dry skin, fever, decreased sweating.

Potential Complications:!!!

Altered sodium levels can have significant neurological effects on patients! Identify patients at risk for sodium imbalance, elderly, people who labor in hot weather. Replace fluids with e-lytes, not just water and offer fluids at regular intervals to the elderly!
Potassium Imbalance (K+)
Normal level- 3.5-5.3mEq/L

Hypokalemia- Less than 3.5 mEq/L

Causes:

Excess GI losses: vomiting, gastric suction, diarrhea, ileostomy drainage, diuretics, corticosteroids, hyperaldosteronism, inadequate intake, K+ shifting into the cells during alkalosis or tissue repair.

Clinical Manifestations:

Dysrhythmias and ECG changes MOST IMPORTANT!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

Nausea and vomiting, anorexia, muscle weakness or leg cramps.
Hyperkalemia- More than 5.3mEq/L

Causes:

Renal failure, potassium-sparing diuretics, adrenal insufficiency, excess potassium intake (replacement), Administering aged blood, K+ shift out of the cells (acidosis or tissue damage).

Clinical Manifestations:

Tall peaked T waves, dysrhythmias, heart block, cardiac arrest MOST IMPORTANT!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

Nausea, abdominal cramps, diarrhea, muscle weakness, paralysis.

Potential Complications!!!

Identify patients at risk for potassium imbalances such as patients taking diuretics, severely restricted diet, kidney disorders, anorexia nervosa, steroids for body building. Place clients on a cardiac monitor who have alterations in serum potassium; no questions asked!  They need to be monitored!!!

Calcium Imbalance (Ca+)
Hypocalcemia- Less than 4.5 mEq/L

Causes:

Parathyroidectomy or Neck Surgery (thyroid surgery)!!!!!!!!!!!!!!!!!!!!!!!!

Acute pancreatitis, inadequate dietary intake, lack of sun exposure, lack of weight bearing exercise, loop diuretics such as Lasix, hypomangesemia, alcohol abuse and some chemotherapy agents.

Clinical Manifestations:

Tetany, paresthesias, muscle spasms, laryngospasm, seizures, positive Chvostek’s sign, Positive Trousseau’s sign!!!!!!!!!

Anxiety, confusion, psychoses, decreased cardiac output, decreased BP, dysrhythmias, abdominal cramps, diarrhea

Hypercalcemia- More than 5.5mEq/L
Causes:
Hyperparathyroidism, lung cancer, multiple myeloma, prolonged immobilization, Paget’s disease, excessive milk or antacid intake, RENAL FAILURE!!!!

Clinical Manifestations:

Muscle weakness, decrease in DTR, confusion, impaired memory, psychoses, dysrhythmias, increased BP, increased urine output, constipation, anorexia, nausea, vomiting

Potential Complications:

Incorporate early and continued ambulation into nursing care plans whenever possible!  Identify patients at risk such as long-term activity restrictions or bedrest. Manifestations such as respiratory distress, muscle twitching flaccid weak muscles, changes in mental status or alertness or irregular heart rhythms may indicate critical blood calcium levels !

Magnesium Imbalance (Mg)
Hypomagnesemia- Less than 1.5mEq/L

Causes:

Chronic alcoholism, GI losses, impaired intestinal absorption, increased renal excretion (loop diuretics, aminoglycoside, some AB, KIDNEY DISEASE!!!!

Clinical Manifestations:

Muscle weakness, tremors, tetany, positive Chvostek’s and Trousseau’s signs!!!!

Dysphagia, dysrhythmias, peripheral vasodilation, ECG changes, seizures, mental status changes

Hypermagnesemia- Greater than 2.5mEq/L

Causes:

Renal insufficiency or FAILURE!!!!!

Excess intake of antacids, laxatives, excess magnesium administration

Clinical Manifestations:

Muscle weakness, decreased DTR, nausea and vomiting, vasodilation(flushing, sweating, feeling of warmth, decreased BP, bradycardia, cardiac arrest, lethargy, drowsiness, respiratory depression, paralysis, coma.

Potential Complications:

Identify patients at risk, magnesium enters the body in the foods we eat.  The kidneys regulate extracellular magnesium by conserving or excreting it as needed.
Phosphorus Imbalance (PO4)

Hypophosphatemia- Less than 2.5mg/dL

Causes:

Decreased GI absorption or increased renal excretion, alcoholism, latrogenic causes, IV glucose administration, TPN without phosphorus, aluminum or magnesium based antacids, insulin administration, diuretic therapy.

Clinical Manifestations:

Irritability, confusion, paresthesias, ataxia, lack of coordination, seizures, coma, anemia, decreased WBC function with increased risk of infection, muscle pain and weakness, respiratory failure, chest pain, dysrhythmias, decreased CO.

Hyperphosphatemia- Greater than 4.5 mg/dl

Causes:

Acute or chronic RENAL FAILURE!!!

Impaired excretion, chemotherapy, muscle tissue trauma, sepsis, hypothermia, heat stroke.

Clinical Manifestations:

Circumoral and peripheral paresthesias, muscle spasms, tetany, soft tissue calcification.

Potential Complications:

When serum phosphate levels are high, the excess phosphate combines with calcium.  The primary manifestations of hyperphosphatemia relate to the resulting hypocalcemia rather than to high phosphate levels.

Identify patients at risk such as malnourished, alcoholics and patients with renal failure.
