Lecture 3

Medical and Surgical Nursing 102

FLUIDS AND ELECTROLYTES: BALANCE AND IMBALANCE
INTRODUCTION


To maintain good health, a balance of fluids and electrolytes, acids and bases must be normally regulated for metabolic processes to be in working state.  A cell, together with its environment in any part of the body, is primarily composed of FLUID. Thus fluid and electrolyte balance must be maintained to promote normal function. Potential and actual problems of fluid and electrolytes happen in all health care settings, in every disorder and with a variety of changes that affect homeostasis.  The nurse therefore needs to FULLY understand the physiology and pathophysiology of fluid and electrolyte alterations so as to identify or anticipate and intervene appropriately. 

DEFINITION OF TERMS

1. Solvent- a liquid substance where particles can be dissolved

2. Solute- a substance, either dissolved or suspended in a solution

3. Fluid- a solution of solvent and solute

4. Electrolytes- particles which have an electrical charge capable of conducting electricity

5. Cation- ion which is positively charged

6. Anion- ion which is negatively charged

7. Electrolyte balance- electrical neutrality where equal number of cation match the number of anion

8. Acids- substances that can yield or donate Hydrogen (H+)

9. Alkalis- substances that can accept a hydrogen (H+); also called bases

10. Acid-Base balance- a state where body fluids maintain a stable ratio of H+ to bicarbonate

11. Acidosis- condition characterized by an excess of hydrogen ions/ acids where  pH falls to 7.34 and below

12. Alkalosis- condition characterized by an excess of bases or bicarbonate, where the pH rises to 7.46 and above

13. Buffer- a substance that regulates pH by maintaining a stable hydrogen ion concentration

14. Osmolality- solute concentration in milli-osmoles per liter of solvent

15. Osmolarity- the number of solute particles per liter of solution

16. Milliequivalent- refers to the combining power of the ion; the capacity of cation to combine with anion

17. Crystalloid- salts that dissolve readily into true solution

18. Colloid- substance such as protein that does not readily dissolve in true solution
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Sodium nitroprusside
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Low dosage: Dilates renal, mesenteric,
and splanchnic vessels, which in
turn increases perfusion of kidneys
and urine output.

High dosage: Increases cardiac
contractility; causes
“vasoconstriction (often given with
nitroprusside [Nipride]).

Increases myocardial contractility;
vasodilator

Increases myocardial contractility;
decreases peripheral resistance by
dilating peripheral vascular bed;
usefulness is limited by the
tachycardia it produces

Improves cardiac contractility and
cardiac output; potent
vasoconstrictor

Vasodilator; decreases peripheral
resistance and workload of heart,
thersby increasing cardiac output;
used in cardiogenic shock and
hypertensive emergencies.

Improve cardiac performance.

Used especially in septic shock; help
to protect cell membranes and
decrease the inflammatory response
to stress.

Used in treating infectious processes
related to septic shock.
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Electrolytes are charged particles (ions) that are dissolved in body fuids.

Electrolytes (Dissolved Ions)

Msjor Positive Ions (Cations)

0 Sodium ion, Na*
0 Potassium ion, K *
' Caldumion, Ca
Q Magnesium ion, Mg *

Major Negative Ions (Anions)

Phosphate ions,
HPO,2” &H P¢
@ Sulfate fon, SO 427

Orgaric acids

Proteins




Summary of the Basic Principles

Fluids

A. Water constitutes over 50-60% of individual’s weight. It is largest single component.

B. Body water is divided into two MAJOR compartments

1. Intracellular: within cells

2. Extracellular: outside cells, further divided into interstitial and intravascular fluid

C. Fluids in two compartments move among cells, tissue spaces, and plasma by the processes of diffusion, osmosis, filtration and active transport.
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« Approximately 62% of the body’s fluid is intracellular. ¢
© Approximately 30% of the body’s fluid is interstitial.

« Approximately 8% of the body’s fuid is plasma.




D. The third compartment is the Transcellular fluid where the fluid is contained in body cavities, not readily utilizable for the body. Included here are the fluids in the brain ventricles- CSF, the pleural fluid, synovial fluid and peritoneal fluid. 

Electrolytes

A. Salts or minerals in extracellular or intracellular body fluids having a charge (+/-)

B. If positively charged, called it is a CATION; if negatively charged, it is ANION

C. Common electrolytes and normal blood values

1. Sodium (Na)—135-145mEq/liter

2. Potassium (K)—3.5—5.5 mEq/liter

3. Calcium (Ca)— 4.5—5.3 mEq/liter, 9—11 mg/dl
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FIGURE 20-1 In newborn infant more than half of total body
fluid is extracellular. As child grows, proportions gradually

approximate adult levels.



4. Magnesium (Mg)—1.3—2.1 mEq/liter

5. Chloride (Cl)—98—106 mEq/liter










Overview of Fluid Regulation by the Body Systems
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Normal Electrolyte Content of Rody

EXTRACELLLIAR

ELECTROLYTES INTRA- INTER- INTRA-
(ANIONS AND VASCULAR STITIAL CELLULAR
CATIONS) (mEq/t) {min/L) (mEq/L)
Sodium (Na~) 142 146 15
-Potassium (K*) 5 5 150
Calcium (Ca™") 5 3 2
Magnesium (Mg' ") 2 1 2
Chloride (C17) 102 114 1
Bicarbonate (HCO1) 2= 30 10
Protein (Prot ) 13 1 63
Phosphate {HPO , ) 2 2 100
Sulfate (SO ) 1 1 20
Organic acids 5 8 0

“Note that the ciectrotyte level of the intravascular and interstitial
fluids (ECFs) is approximately the same and that sodium and chloride
contents are markedly higher in these fluids. whereas potassium, phos-
phate, and protein contents are markedly higher in ICF




Normal Physiology of the BODY FLUIDS

A. Proportions of Body Fluids

· Total Body water (TBW) in an adult equals approximately 60% of the body weight. (Normal range is 46-60%)

· In a 70-kilogram adult male, 60% x 70= 42 liters

· Age, sex and body fat affect the proportion of H2O

· Infants have the HIGHEST percentage of water in the body, approximately 70-80%

· Older adults tend to lose muscle mass, thereby decreasing the water content

· Fatty tissues contain little or no water than lean tissues 


(With higher water content)

B. Distribution of Body Fluids

· Total body water is divided among compartments or spaces, separated by biologic membranes

· INTRAcellular compartment is INSIDE the cell

· EXTRAcellular compartment is OUTSIDE the cell

1. INTRACELLULAR FLUID

· Accounts for 2/3 of TBW in adults

· Contains water, solutes, electrolytes, etc.

2. EXTRACELLULAR FLUID

· Represents 1/3 of TBW in adults

· Found outside the cells

· Contains water, electrolyte, proteins, RBC, WBC, etc

· This is the transport system of the body

· Further subdivided into 3 sub compartments- the interstitial, intravascular and transcellular fluids

a. INTERSTITIAL COMPARTMENT OF THE ECF

· Fluid surrounding the cells

· Transports water by way of lymph and into capillaries

· Normally 2/3 of the ECF

b. INTRAVASCULAR COMPARTMENT OF THE ECF

· The blood plasma

· Found within the blood vessels

· Usually 1/3 of the ECF

c. TRANSCELLULAR COMPARTMENT OF THE ECF

· Fluids like the CSF, synovial fluid, peritoneal fluid, etc

· Fluid that is not readily utilized by the body

· Secreted by epithelial cells

C. Functions of the Body Fluids

1. Transporter of nutrients , wastes, hormones, proteins and etc

2. Medium or milieu for metabolic processes

3. Body temperature regulation

4. Lubricant of musculoskeletal joints

5. Insulator and shock absorber

D. Composition of Body Fluids

· The body fluids is composed of solute, solvents, Electrolytes, proteins, etc

· Plasma and interstitial fluids contain essentially the same electrolytes and solutes, but plasma has a higher protein content

· The major ICF electrolytes are potassium, phosphates and magnesium

· The major ECF electrolytes are sodium, bicarbonates  and chloride

E. Tonicity of Body Fluids

· Tonicity refers to the concentration of particles in a solution

· Body fluids usually is ISOTONIC; example is 0.9% sodium chloride

· HYPERTONIC fluids have a higher or greater concentration of solutes (usually sodium) compared with plasma; example is 3%NaCl

· HYPOTONIC fluids have a lesser or lowers solute concentration than plasma; example is 0.45%, 0.33%NaCl solutions

· The normal tonicity or osmolarity of body fluids is 270-300 mOsm/L

· IVF, which are isotonic, are Lactated Ringer’s solution, NSS and D5Water. 

THE Normal DYNAMICS OF BODY FLUIDS


The methods by which electrolytes and other solutes move across biologic membranes are Osmosis, Diffusion, Filtration and Active Transport. Osmosis, diffusion and filtration are passive processes, while Active transport is an active process. 

1. OSMOSIS

· This is the movement of water/liquid/solvent across a semi-permeable membrane from a lesser concentration to a higher concentration

· Osmotic pressure is the power of a solution to draw water across a semi-permeable membrane

· Colloid osmotic pressure (also called oncotic pressure) is the osmotic pull exerted by plasma proteins

2. DIFFUSION

· “Brownian movement” or “downhill movement”

· The movement of particles/solutes/molecules from an area of higher concentration to an area of a lower concentration

· This process is affected by:

a. The size of the molecules- larger size moves slower than smaller size

b. The concentration of solution- wide difference in concentration has a     faster rate of diffusion

c. The temperature- increase in temperature causes increase rate    of diffusion

· Facilitated Diffusion is a type of diffusion, which uses a carrier, but no energy is expended. One example is fructose and amino acid transport process in the intestinal cells. This type of diffusion is saturable.

3. FILTRATION

· This is the movement of BOTH solute and solvent together across a membrane from an area of higher pressure to an area of lower pressure

· Hydrostatic pressure is the pressure exerted by the fluids within the closed system in the walls of the container

4. ACTIVE TRANSPORT

· Process where substances/solutes move from an area of lower concentration to an area of higher concentration with utilization of ENERGY

· It is called an “uphill movement”

· Usually, a carrier is required. An enzyme is utilized also.

Types of Active Transport:

a. Primarily Active Transport

· Energy is obtained directly from the breakdown of ATP

· One example is the Sodium-Potassium pump

b. Secondary Active Transport

· Energy is derived secondarily from stored energy in the form of ionic concentration difference between two sides of the membrane.

· One example is the Glucose-Sodium co-transport; also the Sodium-Calcium counter-transport

THE REGULATION OF BODY FLUID BALANCE


To maintain homeostasis, many body systems interact to ensure a balance of fluid intake and output.  A balance of body fluids normally occurs when the fluid output is balanced by the fluid input

A. Systemic Regulators of Body Fluids

1. Renal Regulation 

· This system regulates sodium and water balance in the ECF

· The formation of urine is the main mechanism

· Substance released to regulate water balance is RENIN. Renin activates Angiotensinogen to Angiotensin-I, A-I is enzymatically converted to Angiotensin-II ( a powerful  vasoconstrictor)

2. Endocrine Regulation

· The primary regulator of water intake is the thirst mechanism, controlled by the thirst center in the hypothalamus (anterolateral wall of the third ventricle)

· Anti-diuretic hormone (ADH) is synthesized by the hypothalamus and acts on the collecting ducts of the nephron

· ADH increases rate of water reabsorption

· The adrenal gland helps control F&E through the secretion of ALOSTERONE- a hormone that promotes sodium retention and water retention in the distal nephron

· ATRIAL NATRIURETIC factor (ANF) is released by the atrial cells of the heart in response to excess blood volume and increased wall stretching. ANF promotes sodium excretion and inhibits thirst mechanism

3. Gastro-intestinal regulation

· The GIT digests food and absorbs water

· The hormonal and enzymatic activities involved in digestion, combined with the passive and active transport of electrolyte, water and solutions, maintain the fluid balance in the body.

B. Fluid Intake

· Healthy adult ingests fluid as part of the dietary intake.

· 90% of intake is from the ingested food and water

· 10% of intake results from the products of cellular metabolism

· Usual intake of adult is about 2, 500 ml per day

· The other sources of fluid intake are: IVF, TPN, Blood products, and colloids

C. Fluid Output

· The average fluid losses amounts to 2, 500 ml per day, counterbalancing the input. 

· The routes of fluid output are the following: 

· A.  SENSIBLE LOSS- Urine, feces or GI losses, sweat

· B.  INSENSIBLE LOSS- though the skin and lungs as water vapor

· URINE- is an ultra-filtrate of blood. The normal output is 1,500 ml/day or 30-50 ml per hour or 0.5-1 ml per kilogram per hour. Urine is formed from the filtration process in the nephron

· FECAL loss- usually amounts to about 200 ml in the stool

· Insensible loss- occurs in the skin and lungs, which are not noticeable and cannot be accurately measured. Water vapor goes out of the lungs and skin.

             Normal Physiology of the ELECTROLYTES


Electrolytes are charged ions capable of conducting electricity and are solutes found in all body compartments.

1. Sources of electrolytes

· Foods and ingested fluids, medications; IVF and TPN solutions

2. Functions of Electrolytes

· Maintains fluid balance

· Regulates acid-base balance

· Needed for enzymatic secretion and activation

· Needed for proper metabolism and effective processes of muscular contraction, nerve transmission

3. Types of Electrolytes

· CATIONS- positively charged ions; examples are sodium, potassium, calcium

· ANIONS- negatively charged ions; examples are chloride and phosphates]

· The major ICF cation is potassium (K+); the major ICF anion is Phosphates 

· The major ECF cation is Sodium (Na+); the major ECF anion is Chloride (Cl-)

DYNAMICS OF ELECTROLYTE BALANCE
1. Electrolyte Distribution

· ECF and ICF vary in their electrolyte distribution and concentration

· ICF has K+, PO4-, proteins, Mg+, Ca++ and SO4-

· ECF has Na+, Cl-, HCO3-

2. Electrolyte Excretion

· These electrolytes are excessively eliminated by abnormal fluid losses

· Routes can be thru urine, feces, vomiting, surgical drainage, wound drainage and skin excretion

3. Regulation of Electrolytes

a) Renal Regulation- occurs by the process of glomerular
filtration, tubular reabsorption and tubular secretion


b) Endocrine Regulation- hormones play a role in this type of 









regulation:



Aldosterone- promotes Na retention and K excretion



ANF- promotes Na excretion



PTH- promotes Ca retention and PO4 excretion



Calcitonin- promotes Ca and PO4 excretion

c) GIT Regulation- electrolytes are absorbed and secreted;
some are excreted thru the stool

THE CATIONS

SODIUM

· The most abundant cation in the ECF

· Normal range in the blood is 135-145 mEq/L

· Major contributor of the plasma Osmolality

· Sources: Diet, medications, IVF. The minimum daily requirement is 2 grams

· Functions:


1. Participates in the Na-K pump


2. Assists in maintaining blood volume


3. Assists in nerve transmission and muscle contraction 

· Regulations: skin, GIT, GUT, Aldosterone increases Na retention in the kidney

· Imbalances- Hyponatremia= <135 mEq/L; Hypernatremia= >145 mEq/L

POTASSIUM

· The most abundant cation in the ICF

· Normal range in the blood is 3.5-5 mEq/L

· Major electrolyte maintaining ICF balance

· Sources-  Diet, vegetables, fruits, IVF, medications

· Functions


1. Maintains ICF Osmolality


2. Important for nerve conduction and muscle contraction


3. Maintains acid-base balance


4. Needed for metabolism of carbohydrates, fats and proteins

· Regulations: renal secretion and excretion, Aldosterone promotes renal excretion, acidosis promotes K exchange for hydrogen 

· Imbalances- Hypokalemia= <3.5 mEq/L; Hyperkalemia=> 5.0 mEq/L

CALCIUM
· Majority of calcium is in the bones and teeth

· Small amount may be found in the ECF and ICF

· Normal serum range is 8.5 – 10.5 mg/dL

· Sources: milk and milk products; diet; IVF and medications

· Functions:


1. Needed for formation of bones and teeth


2. For muscular contraction and relaxation


3. For neuronal and cardiac function


4. For enzymatic activation


5. For normal blood clotting

· Regulations: 

1. GIT- absorbs Ca+ in the intestine; Vitamin D helps to
increase absorption

2.  Renal regulation- Ca+ is filtered in the glomerulus and
reabsorbed in the tubules: 


3. Endocrine regulation:

Parathyroid hormone from the parathyroid glands is 
released when Ca+ level is low. PTH causes release of calcium from bones and increased retention of calcium by the kidney but PO4 is excreted

Calcitonin from the thyroid gland is released when the calcium level is high. This causes excretion of both calcium and PO4 in the kidney and promoted deposition of calcium in the bones.

· Imbalances- Hypocalcemia= <8.5 mg/dL; Hypercalcemia= >10.5 mg/dL

MAGNESIUM

· The second abundant cation in the ICF

· Normal range is 1.3 to 2.1 mEq/L

· Sources: Diet; IVF, TPN and medications

· Functions:


1. Intracellular production and use of ATP


2. Protein and DNA synthesis


3. Neuromuscular irritability

· Regulations: GIT absorption and excretion

· Imbalances: Hypomagnesemia= <1.3 mEq/L; Hypermagnesemia= >2.1 mEq/L

THE ANIONS

CHLORIDE

· The major Anion of the ECF

· Normal range is 95-108 mEq/L

· Sources: Diet, especially high salt foods, IVF (like NSS), HCl (in the stomach)

· Functions:


1. Major component of gastric juice


2. Regulates serum Osmolality and blood volume


3. Participates in the chloride shift


4. Acts as chemical buffer

· Regulations: Renal regulation by absorption and excretion; GIT absorption

· Imbalances: Hypochloremia= < 95 mEq/L; Hyperchloremia= >108 mEq/L

PHOSPHATES

· The major Anion of the ICF

· Normal range is 2.5 to 4.5 mg/dL

· Sources: Diet, TPN, Bone reserves

· Functions:


1. Component of bones, muscles and nerve tissues


2. Needed by the cells to generate ATP


3. Needed for the metabolism of carbohydrates, fats and 


proteins


4. Component of DNA and RNA

Regulations: Renal glomerular filtration, endocrinal 
regulation by PTH-decreases PO4 in the blood by kidney 

excretion

· Imbalances- Hypophosphatemia= <2.5 mg/dL; 
Hyperphosphatemia >4.5 mg/dL

BICARBONATES

· Present in both ICF and ECF

· Regulates acid-base balance together with hydrogen

· Normal range is 22-26 mEq/L

· Sources: Diet; medications and metabolic by-products of the cells.

· Function: Component of the bicarbonate-carbonic acid buffer system

· Regulation: Kidney production, absorption and secretion

· Imbalances: Metabolic acidosis= <22 mEq/L; Metabolic alkalosis= >26 mEq/

Normal Physiology ACID BASE BALANCE

OVERVIEW OF ACIDS AND BASES

· Acids are substances that can donate or release hydrogen ions (H+); examples are HCl, carbonic acid, acetic acid.

· Bases (or alkalis) are substances that can accept hydrogen ions because they have low H+ concentration. The major base in the body is BICARBONATE (HCO3)

· Carbon dioxide is considered to be acid or base depending on its chemical association

· When assessing acid-base balance, carbon dioxide is considered ACID because of its relationship with carbonic acid. 

· Because carbonic acid cannot be routinely measured, carbon dioxide is used.

· pH- is the measurement of the degree of acidity or alkalinity of a solution. This reflects the relationship of hydrogen ion concentration in the solution.

· The higher the hydrogen ion concentration, the acidic is the solution and pH is LOW

· The lower the hydrogen concentration, the alkaline is the solution and the pH is HIGH

· Normal pH in the blood is between 7.35 to 7.45

SUPPLY AND SOURCES OF ACIDS AND BASES

· Sources of acids and bases are from:


1. ECF, ICF and body tissues


2. Foodstuff


3. Metabolic products of cells like CO2, lactic acids, and ammonia

DYNAMICS OF ACID-BASE BALANCE

· Acids are constantly produced in the body

· Because cellular processes need normal pH, acids and bases must be balanced continuously

· CO2 and HCO3 are crucial in maintaining the balance

· A ratio of HCO3 and Carbonic acid is maintained at 20:1

· Several body systems (like the respiratory, renal and GIT) together with the chemical buffers are actively involved in the normal pH balance

· The major ways in which balance is maintained are the process of acid/base secretion, production, excretion and neutralization

1. REGULATION OF ACID-BASE BALANCE BY THE CHEMICAL BUFFER

· Buffers are present in all body fluids functioning mainly to prevent excessive changes in the pH.

· Buffers either remove/accept H+ or release/donate H+

· The major chemical buffers are:


1. Carbonic acid-Bicarbonate Buffer (in the ECF)


2. Phosphate buffer (in the ECF and ICF)


3. Protein buffer (in the ICF)

· The action of the chemical buffer is immediate but limited 

2. REGULATION OF ACID-BASE BALANCE BY RESPIRATORY SYSTEM

· The respiratory center in the medulla is involved

· Carbon dioxide is the powerful stimulator of the respiratory center

· The lungs use CO2 to regulate H+ ion concentration

· Through the changes in the breathing pattern, acid-base balance is achieved within minutes

· Functions of the respiratory system in acid-base balance:


1. CO2 + H2O( H2CO3


2.( CO2(activates medulla((RR(CO2 is exhaled( pH rises to normal


3. ( HCO3(depresses RR(CO2 is retained(Bicarbonate is neutralized( pH drops to normal

3. REGULATION OF ACID-BASE BALANCE BY THE KIDNEY

· Long term regulator of the acid-base balance

· Slower to respond but more permanent

· Achieved by 3 interrelated processes



1. Bicarbonate reabsorption in the nephron



2. Bicarbonate formation



3. Hydrogen ion excretion

· When excess H+ is present (acidic), pH falls(kidney reabsorbs and generates Bicarbonate and excretes H+

· When H+ is low and HCO3 is high (alkalotic). pH rises( kidney excretes HCO3 and H+ is retained.

The Normal Arterial Blood Gas values reflect homeostasis and these are:

1. pH- 7.35 – 7.45

2. pO2- 80-100 mmHg

3. pCO2- 35 – 45 mmHg

4. HCO3- 22- 26 mEq/L

5. Base deficit/excess – (+/-) 2

6. O2 saturation- 98-100 %

FACTORS AFFECTING BODY FLUIDS, ELECTROLYTES AND ACID-BASE BALANCE

1. AGE

· Infants have higher proportion of body water than adults

· Water content of the body decreases with age

· Infants have higher fluid turn-over due to immature kidney and rapid respiratory rate

1. GENDER AND BODY SIZE

· Women have higher body fat content but lesser water content

· Lean body has higher water content

2. ENVIRONMENT AND TEMPERATURE

· Climate and heat and humidity affect fluid balance

3. DIET AND LIFESTYLE

· Anorexia nervosa will lead to nutritional depletion

· Stressful situations will increase metabolism, increase ADH( causing water retention and increased blood volume

· Chronic Alcohol consumption causes malnutrition

4. ILLNESS

· Trauma and burns release K+ in the blood

· Cardiac dysfunction will lead to edema and congestion

5. MEDICAL TREATMENT, MEDICATIONS AND SURGERY

· Suctioning, diuretics and laxatives may cause imbalances
PATHOPHYSIOLOGY: Introduction to Fluid and Electrolyte Imbalances
DEFINITION OF TERMS

A. Hypovolemia: extracellular fluid volume deficit, loss of water and electrolyte in equal proportion

B. Hypervolemia: extracellular fluid volume excess, excessive retention of water and electrolytes in equal proportion

C. Water excess: hypo-osmolar imbalances; water intoxication or solute deficit

D. Water deficit: hyperosmolar imbalances; water depletion or solute excess

E. Hyperkalemia: potassium excess, serum potassium above 5.5 mEq/liter

F. Hypokalemia: potassium deficit, serum potassium below 3 mEq/liter

G. Hypernatremia: sodium excess, serum sodium level above 145 mEq/liter

H. Hyponatremia: sodium deficit, serum sodium level below 135 mEq/liter

I. Hypercalcemia. calcium excess, serum calcium level above 5.8 mEq/liter

J. Hypocalcemia: calcium deficit, serum calcium level below 4.5 mEq/liter

K. Hypermagnesemia: magnesium excess, serum magnesium level above 3 mEq/liter

L. Hypomagnesemia: magnesium deficit, serum magnesium level below 1.5 mEq/liter


Generally speaking, the imbalances in the body are classified into two-

· EXCESS- hyper

· DEFICIT- hypo

FLUID IMBALANCES

FLUID DEFICIT
FLUID VOLUME DEFICIT or HYPOVOLEMIA

· Definition: This is the loss of extra cellular fluid volume that exceeds the intake of fluid. The loss of water and electrolyte is in equal proportion. It can be called in various terms- vascular, cellular or intracellular dehydration. But the preferred term is hypovolemia. 

· Dehydration refers to loss of WATER alone, with increased solutes concentration and sodium concentration

Pathophysiology of Fluid Volume Deficit

· Etiologic conditions include:

a.  Vomiting

b. Diarrhea

c. Prolonged GI suctioning

d. Increased sweating

e. Inability to gain access to fluids

f. Inadequate fluid intake

g. Massive third spacing

· Risk factors are the following:

a. Diabetes Insipidus

b. Adrenal insufficiency

c. Osmotic diuresis

d. Hemorrhage

e. Coma

f. Third-spacing conditions like ascites, pancreatitis and burns

PATHOPHYSIOLOGY:

Factors( inadequate fluids in the body( decreased blood volume ( decreased cellular hydration( cellular shrinkage( weight loss, decreased turgor, oliguria, hypotension, weak pulse, etc.

The Nursing Process in Fluid Volume Deficit

ASSESSMENT:

· Physical examination

· Weight loss, tented skin turgor, dry mucus membrane

· Hypotension 

· Tachycardia

· Cool skin, acute weight loss

· Flat neck veins

· Decreased CVP

· Subjective cues

· Thirst

· Nausea, anorexia

· Muscle weakness and cramps

· Change in mental state

· Laboratory findings

1. Elevated BUN due to depletion of fluids or decreased renal perfusion

2. Hemoconcentration

3. Possible Electrolyte imbalances: Hypokalemia, Hyperkalemia, Hyponatremia, hypernatremia

4. Urine specific gravity is increased (concentrated urine) above 1.020

NURSING DIAGNOSIS

· Fluid Volume deficit

PLANNING

· To restore body fluids

IMPLEMENTATION

ASSIST IN MEDICAL INTERVENTION

· Provide intravenous fluid as ordered

· Provide fluid challenge test as ordered

NURSING MANAGEMENT

1. Assess the ongoing status of the patient by doing an accurate input and output monitoring

2. Monitor daily weights. Approximate weight loss 1 kilogram = 1liter!

3. Monitor Vital signs, skin and tongue turgor, urinary concentration, mental function and peripheral circulation

4. Prevent Fluid Volume Deficit from occurring by identifying risk patients and implement fluid replacement therapy as needed promptly

5. Correct fluid Volume Deficit by offering fluids orally if tolerated, anti-emetics if with vomiting, and foods with adequate electrolytes

6. Maintain skin integrity

7. Provide frequent oral care

8. Teach patient to change position slowly to avoid sudden postural hypotension

FLUID IMBALANCES

FLUID EXCESS
FLUID VOLUME EXCESS: HYPERVOLEMIA

· Refers to the isotonic expansion of the ECF caused by the abnormal retention of water and sodium 

· There is excessive retention of water and electrolytes in equal proportion. Serum sodium concentration remains NORMAL

Pathophysiology of Fluid Volume Excess

· Etiologic conditions and Risks factors

· Congestive heart failure

· Renal failure

· Excessive fluid intake

· Impaired ability to excrete fluid as in renal disease

· Cirrhosis of the liver

· Consumption of excessive table salts

· Administration of excessive IVF

· Abnormal fluid retention

PATHOPHYSIOLOGY

Excessive fluid( expansion of blood volume( edema, increased neck vein distention, tachycardia, hypertension.

The Nursing Process in Fluid Volume Excess

ASSESSMENT

· Physical Examination

1. Increased weight gain

2. Increased urine output

3. Moist crackles in the lungs

4. Increased CVP

5. Distended neck veins

6. Wheezing 

7. Dependent edema

· Subjective cue/s

1. Shortness of breath

2. Change in mental state

· Laboratory findings

1. BUN and Creatinine levels are LOW because of dilution

2. Urine sodium and osmolality decreased (urine becomes diluted)

3. CXR may show pulmonary congestion

NURSING DIAGNOSIS

· Fluid Volume excess

IMPLEMENTATION

     ASSIST IN MEDICAL INTERVENTION

· Administer diuretics as prescribed

· Assist in hemodialysis

· Provide dietary restriction of sodium and water

     NURSING MANAGEMENT

1. Continually assess the patient’s condition by measuring intake and output, daily weight monitoring, edema assessment and breath sounds

2. Prevent Fluid Volume Excess by adhering to diet prescription of low salt- foods. 

3. Detect and Control Fluid Volume Excess by closely monitoring IVF therapy, administering medications, providing rest periods, placing in semi-fowler’s position for lung expansion and providing frequent skin care for the edema

4. Teach patient about edema, ascites, and fluid therapy. Advise elevation of the extremities, restriction of fluids, necessity of paracentesis, dialysis and diuretic therapy.
5. Instruct patient to avoid over-the-counter medications without first checking with the health care provider because they may contain sodium
ELECTROLYTE IMBALANCES

Deficits and Excesses
Sodium Imbalances

Functions of Sodium

Sodium is the most abundant electrolyte in the ECF; its concentration ranges from 135 to 145 mEq/L (SI: 135—145 mmol/ L.) Because of this, it is the primary determinant of ECF concentration. The fact that sodium does not easily cross the cell wall membrane, plus its dominance in quantity, accounts for its primary role in controlling water distribution throughout the body. In addition, sodium is the primary regulator of ECF volume. A loss or gain of sodium is usually accompanied by a loss or gain of water. Sodium also functions in the establishment of the electrochemical state necessary for muscle contraction and the transmission of nerve impulses.
SODIUM DEFICIT: HYPONATREMIA
· Refers to a Sodium serum level of less than 135 mEq/L. This may result from excessive sodium loss or excessive water gain.

Pathophysiology

· Etiologic Factors

1. Fluid loss such as from Vomiting and nasogastric suctioning

2. Diarrhea

3. Sweating

4. Use of diuretics

5. Fistula 

· Other factors

1. Dilutional hyponatremia

· Water intoxication, compulsive water drinking where sodium level is diluted with increased water intake

2. SIADH

·  Excessive secretion of ADH causing water retention and dilutional hyponatremia

· Hyponatremia( hypotonicity of plasma( water from the intravascular space will move out and go to the intracellular compartment with a higher concentration( cell swelling

· Water is pulled INTO the cell because of decreased extracellular sodium level and increased intracellular concentration

The Nursing Process in HYPONATREMIA

ASSESSMENT

Sodium Deficit (Hyponatremia)
(Clinical Manifestations

Clinical manifestations of hyponatremia depend on the cause, magnitude, and rapidity of onset. Although nausea and abdominal cramping occur, most of the symptoms are neuropsychiatric and are probably related to the cellular swelling and cerebral edema associated with hyponatremia. As the extracellular sodium level decreases, the cellular fluid becomes relatively more concentrated and ‘pulls” water into the cells. In general, those patients having acute decline in serum sodium levels have more severe symptoms and higher mortality rates than do those with more slowly developing hyponatremia.

Features of hyponatremia associated with sodium loss and water gain include anorexia, muscle cramps, and a feeling of exhaustion. When the serum sodium level drops below 115 mEq/L (SI: 115 mmol/L), signs of increasing intracranial pressure, such as lethargy, confusion, muscular twitching, focal weakness, hemiparesis, papilledema, and convulsions, may occur.

In summary: 

· Physical Examination

1. Altered mental status




2. Vomiting

3. Lethargy

4. Muscle twitching and convulsions (if sodium level is below 115 mEq/L)

5. Focal weakness

· Subjective Cues

1. Nausea

2. Cramps 

3. Anorexia

4. Headache

· Laboratory findings

1. Serum sodium level is less than 135 mEq/L

2. Decreased serum osmolality

3. Urine specific gravity is LOW if caused by sodium loss

4. In SIADH, urine sodium is high and specific gravity is HIGH

NURSING DIAGNOSIS

· Altered cerebral perfusion

· Fluid volume Excess

IMPLEMENTATION

    ASSIST IN MEDICAL INTERVENTION

· Provide sodium replacement as ordered. Isotonic saline is usually ordered.. Infuse the solution very cautiously. The serum sodium must NOT be increased by greater than 12 mEq/L because of the danger of pontine osmotic demyelination

· Administer lithium and demeclocycline in SIADH

· Provide water restriction if with excess volume

NURSING MANAGEMENT

1. Provide continuous assessment by doing an accurate intake and output, daily weights, mental status examination, urinary sodium levels and GI manifestations. Maintain seizure precaution

2. Detect and control Hyponatremia by encouraging food intake with high sodium content, monitoring patients on lithium therapy, monitoring input of fluids like IVF, parenteral medication and feedings. 

3. Return the Sodium level to Normal by restricting water intake if the primary problem is water retention. Administer sodium to normovolemic patient and elevate the sodium slowly by using sodium chloride solution

SODIUM EXCESS: HYPERNATREMIA

· Serum Sodium level is higher than 145 mEq/L

· There is a gain of sodium in excess of water or a loss of water in excess of sodium.

Pathophysiology:

· Etiologic factors

1. Fluid deprivation

2. Water loss from Watery diarrhea, fever, and hyperventilation

3. Administration of hypertonic solution

4. Increased insensible water loss

5. Inadequate water replacement, inability to swallow

6. Seawater ingestion or excessive oral ingestion of salts

· Other factors

1. Diabetes insipidus

2. Heat stroke

3. Near drowning in ocean

4. Malfunction of dialysis

· Increased sodium concentration( hypertonic plasma( water will move out form the cell outside to the interstitial space( CELLULAR SHRINKAGE( then to the blood 

· Water pulled from cells because of increased extracellular sodium level and decreased cellular fluid concentration

The Nursing Process in HYPERNATREMIA

A. Sodium Excess (Hypernatremia)

(Clinical Manifestations

The clinical manifestations of hypernatremia are primarily neurologic and are presumably the consequence of cellular dehydration. Hypernatremia results in a relatively concentrated ECF, causing water to be pulled from the cells. Clinically, these changes may be manifested by restlessness and weakness in moderate hypernatremia and by disorientation, delusions, and hallucinations in severe hypernatremia. Dehydration (hypernatremia) is often overlooked as the primary reason for behavioral changes in the elderly. If hypernatremia is severe, permanent brain damage can occur (especially in children). Brain damage is apparently due to subarachnoid hemorrhages that result from brain contraction.

A primary characteristic of hypernatremia is thirst. Thirst is so strong a defender of serum sodium levels in normal people that hypernatremia never occurs unless the person is unconscious or is denied access to water; unfortunately, ill people may have an impaired thirst mechanism. Other signs include dry, swollen tongue and sticky mucous membranes. A mild elevation in body temperature may occur, but on correction of the hypernatremia the body temperature should return to normal.

ASSESSMENT

· Physical Examination

1. Restlessness, elevated body temperature

2. Disorientation

3. Dry, swollen tongue and sticky mucous membrane, tented skin turgor

4. Flushed skin, postural hypotension

5. Increased muscle tone and deep reflexes

6. Peripheral and pulmonary edema

· Subjective Cues

1. Delusions and hallucinations

2. Extreme thirst

3. Behavioral changes

· Laboratory findings

1. Serum sodium level exceeds 145 mEq/L

2. Serum osmolality exceeds 295 mOsm/kg

3. Urine specific gravity and osmolality INCREASED or elevated

DIAGNOSIS

IMPLEMENTATION

     ASSIST IN THE MEDICAL INTERVENTION

1. Administer hypotonic electrolyte solution slowly as ordered

2. Administer diuretics as ordered

3. Desmopressin is prescribed for diabetes insipidus

     NURSING MANAGEMENT

1. Continuously monitor the patient by assessing abnormal loses of water, noting for the thirst and elevated body temperature and behavioral changes

2. Prevent hypernatremia by offering fluids regularly and plan with the physician alternative routes if oral route is not possible. Ensure adequate water for patients with DI. Administer IVF therapy cautiously

3. Correct the Hypernatremia by monitoring the patient’s response to the IVF replacement. Administer the hypotonic solution very slowly to prevent sudden cerebral edema.

4. Monitor serum sodium level.

5. Reposition client regularly, keep side-rails up, the bed in low position and the call bell/light within reach.

6. Provide teaching to avoid over-the counter medications without consultation as they may contain sodium

POTASSIUM IMBALANCES

Potassium Imbalances

(Functions of Potassium

Potassium is the major intracellular electrolyte; in fact, 98% of the body’s potassium is inside the cells. The remaining 2% is in the ECF; it is this 2% that is all-important in neuromuscular function. Potassium influences both skeletal and cardiac muscle activity. For example, alterations in its concentration change myocardial irritability and rhythm. Potassium is constantly moving in and out of cells according to the body’s needs, under the influence of the sodium-potassium pump. The normal serum potassium concentration ranges from 3.5 to 5.5 mEq/L (SI: 3.5 to 5.5 mmol/L), and even minor variations are significant. Normal renal function is necessary for maintenance of potassium balance, because 80-90% of the potassium is excreted daily from the body by way of the kidneys. The other less than 20% is lost through the bowel and sweat glands.

POTASSIUM DEFICIT: HYPOKALEMIA
· Condition when the serum concentration of potassium is less than 3.5 mEq/L

Pathophysiology

· Etiology

1. Gastro-intestinal loss of potassium such as diarrhea and fistula

2. Vomiting and gastric suctioning

3. Metabolic alkalosis

4. Diaphoresis and renal disorders

5. Ileostomy

· Other factor/s

1. Hyperaldosteronism

2. Heart failure

3. Nephrotic syndrome

4. Use of potassium-losing diuretics

5. Insulin therapy

6. Starvation

7. Alcoholics and elderly

· Decreased potassium in the body( impaired nerve excitation and transmission( signs/symptoms such as weakness, cardiac dysrhythmias etc..

The Nursing Process in Hypokalemia

Potassium Deficit (Hypokalemia)

(Clinical Manifestations

Potassium deficiency can result in widespread derangements in physiologic functions and especially nerve conduction. Most important, severe hypokalemia can result in death through cardiac or respiratory arrest. Clinical signs rarely develop before the serum potassium level has fallen below 3 mEq/L (51: 3 mmol/L) unless the rate of fall has been rapid. Manifestations of hypokalemia include fatigue, anorexia, nausea, vomiting, muscle weakness, decreased bowel motility, paresthesias, dysrhythmias, and increased sensitivity to digitalis. If prolonged, hypokalemia can lead to impaired renal concentrating ability, causing dilute urine, polyuria, nocturia, and polydipsia.

ASSESSMENT

· Physical examination

1. Muscle weakness

2. Decreased bowel motility and abdominal distention

3. Paresthesias

4. Dysrhythmias

5. Increased sensitivity to digitalis

· Subjective cues

1. Nausea , anorexia and vomiting

2. Fatigue, muscles cramps

3. Excessive thirst, if severe

· Laboratory findings

1. Serum potassium is less than 3.5 mEq/L

2. ECG: FLAT “T” waves, or inverted T waves, depressed ST segment and presence of the “U” wave and prolonged PR interval.

3. Metabolic alkalosis

IMPLEMENTATION

     ASSIST IN TH MEDICAL INTERVENTION

1. Provide oral or IV replacement of potassium

2. Infuse parenteral potassium supplement. Always dilute the K in the IVF solution and administer with a pump. IVF with potassium should be given no faster than 10-20-mEq/ hour!

3. NEVER administer K by IV bolus or IM

     NURSING MANAGEMENT

1. Continuously monitor the patient by assessing the cardiac status, ECG monitoring, and digitalis precaution

2. Prevent hypokalemia by encouraging the patient to eat potassium rich foods like orange juice, bananas, cantaloupe, peaches, potatoes, dates and apricots.

3. Correct hypokalemia by administering prescribed IV potassium replacement. The nurse must ensure that the kidney is functioning properly!

4. Administer IV potassium no faster than 20 mEq/hour and hook the patient on a cardiac monitor. To EMPHASIZE: Potassium should NEVER be given IV bolus or IM!!

5. A concentration greater than 60 mEq/L is not advisable for peripheral veins. 

POTASSIUM EXCESS: HYPERKALEMIA
· Serum potassium greater than 5.5 mEq/L

Pathophysiology

· Etiologic factors

1. Iatrogenic, excessive intake of potassium

2. Renal failure- decreased renal excretion of potassium

3. Hypoaldosteronism and Addison’s disease

4. Improper use of potassium supplements

· Other factors

1. Pseudohyperkalemia- tight tourniquet and hemolysis of blood sample, marked leukocytosis

2. Transfusion of “old” banked blood

3. Acidosis

4. Severe tissue trauma

· Increased potassium in the body( causing irritability of the cardiac cells( possible arrhythmias!!

                     The Nursing Process in Hyperkalemia

Potassium Excess (Hyperkalemia)

(Clinical Manifestations

By far the most clinically important effect of hyperkalemia is its effect on the myocardium. Cardiac effects of an elevated serum potassium level are usually not significant below a concentration of 7 mEq/L (SI: 7 mmol/L), but they are almost always present when the level is 8 mEq/L (SI: 8 mmol/L) or greater. As the plasma potassium concentration is increased, disturbances in cardiac conduction occur. The earliest changes, often occurring at a serum potassium level greater than 6 mEq/ L (SI: 6 mmol/L), are peaked narrow T waves and a shortened QT interval. If the serum potassium level continues to rise, the PR interval becomes prolonged and is followed by disappearance of the P waves. Finally, there is decomposition and prolongation of the QRS complex. Ventricular dysrhythmias and cardiac arrest may occur at any point in this progression.

Note that in Severe hyperkalemia causes muscle weakness and even paralysis, related to a depolarization block in muscle. Similarly, ventricular conduction is slowed. Although hyperkalemia has marked effects on the peripheral neuromuscular system, it has little effect on the central nervous system. Rapidly ascending muscular weakness leading to flaccid quadriplegia has been reported in patients with very high serum potassium levels. Paralysis of respiratory muscles and those required for phonation can also occur.

Gastrointestinal manifestations, such as nausea, intermit tent intestinal colic, and diarrhea, may occur in hyperkalemic patients.

ASSESSMENT

· Physical Examination

1. Diarrhea

2. Skeletal muscle weakness

3. Abnormal cardiac rate

· Subjective Cues

1. Nausea

2. Intestinal pain/colic

3. Palpitations

· Laboratory Findings

1. Peaked and narrow T waves

2. ST segment depression and shortened QT interval

3. Prolonged PR interval

4. Prolonged QRS complex

5. Disappearance of P wave

6. Serum potassium is higher than 5.5 mEq/L

7. Acidosis

IMPLEMENTATION

     ASSIST IN MEDICAL INTERVENTION

1. Monitor the patient’s cardiac status with cardiac machine

2. Institute emergency therapy to lower potassium level by:

a. Administering IV calcium gluconate- antagonizes action of K on cardiac conduction

b. Administering Insulin with dextrose-causes temporary shift of K into cells

c.   Administering sodium bicarbonate-alkalinizes plasma to cause temporary shift

d. Administering Beta-agonists

e. Administering Kayexalate (cation-exchange resin)-draws K+ into the bowel

     NURSING MANAGEMENT

1. Provide continuous monitoring of cardiac status, dysrhythmias, and potassium levels.

2. Assess for signs of muscular weakness, paresthesias, nausea

3. Evaluate and verify all HIGH serum K levels

4. Prevent hyperkalemia by encouraging high risk patient to adhere to proper potassium restriction

5. Correct hyperkalemia by administering carefully prescribed drugs. Nurses must ensure that clients receiving IVF with potassium must be always monitored and that the potassium supplement is given correctly

6. Assist in hemodialysis if hyperkalemia cannot be corrected.

7. Provide client teaching. Advise patients at risk to avoid eating potassium rich foods, and to use potassium salts sparingly.

8. Monitor patients for hypokalemia who are receiving potassium-sparing diuretic

CALCIUM IMBALANCES

Calcium Imbalances

(Functions of Calcium

Over 99% of the body’s calcium is concentrated in the skeletal system, where it is a major component of strong durable bones and teeth. About 1% of skeletal calcium is rapidly exchangeable with blood calcium; the rest is more stable and only slowly exchanged. The small amount of calcium located outside the bone circulates in the serum, partly bound to protein and partly ionized. Calcium helps hold body cells together. In addition, calcium exerts a sedative action on nerve cells and thus plays a major role in the transmission of nerve impulses. It helps regulate muscle contraction and relaxation, including normal heartbeat. Calcium is instrumental in activating enzymes that stimulate many essential chemical reactions in the body and also plays a role in blood coagulation.

The normal total serum calcium level is 8.5 to 10.5 mg/dl (SI: 2.1-2.6 mmol/L). About 50% of the serum calcium exists in an ionized form that is physiologically active and important for neuromuscular activity. The remainder of serum calcium exists bound to serum proteins, primarily albumin.

CALCIUM DEFICIT: HYPOCALCEMIA
· Calcium level less than 8 mg/dL

Pathophysiology;

· Etiology

1. Osteoporosis

2. Hypoparathyroidism (primary or surgical)

3. Pancreatitis

4. Hyperphosphatemia

5. Low intake of calcium

6. Renal failure

7. Inadequate Vit. D intake or synthesis

8. Drug therapy with aminoglycosides, caffeine and steroids

· Decreased calcium(Calcium becomes unavailable for nerve impulse modulation( irritability of nerves and muscular system, tingling sensation, spasms and seizures

The Nursing Assessment of Hypocalcemia

Calcium Deficit (Hypocalcemia)

(Clinical Manifestations

Tetany is the most characteristic manifestation of hypocalcemia. Tetany refers to the entire symptom complex induced by increased neural excitability. These symptoms are due to spontaneous discharges of both sensory and motor fibers in peripheral nerves. Sensations of tingling may occur in the tips of the fingers, around the mouth, and, less commonly, in the feet. Spasms of the muscles of the extremities and face may occur. Pain may develop as a result of these spasms.

Trousseau’s sign can be elicited by inflating a blood pressure cuff on the upper arm to about 20 mm Hg above systolic pressure; within 2 to 5 minutes carpal spasm will occur as ischemia of the ulnar nerve develops. Chvostek’s sign consists of twitching of muscles supplied by the facial nerve when the nerve is tapped about 2 cm anterior to the earlobe, just below the zygomatic arch.

Seizures may occur because hypocalcemia increases irritability of the central nervous system as well as of the peripheral nerves. Other changes associated with hypocalcemia include an increased QT interval and mental changes such as emotional depression, impairment of memory, confusion, delirium, and even hallucinations. Chronic hypocalcemia in children can retard growth and reduce the IQ.

ASSESSMENT

· Physical Assessment

1. Tetany

2. Chvostek’s sign

3. Trosseau sign

4. Muscular spasms

5. Hyperactive deep tendon reflexes

6. Seizures

· Subjective cues

1. Tingling sensation in the mouth

2. Depression

3. Impaired memory

· Laboratory findings

1. Prolonged QT interval

2. Torsades de pointes

3. Elevated phosphate level and low calcium level

IMPLEMENTATION

     ASSIST IN THE MEDICAL INTERVENTION

1. Administer promptly IV calcium gluconate slowly by infusion or diluted with D5W. Prevent infiltration of the skin as tissue necrosis can occur

2. Vitamin D therapy

3. Aluminum hydroxide or calcium acetate are administered to decrease elevated phosphorus level

4. Increase dietary intake of calcium

5. DO NOT add calcium to parenteral solutions containing bicarbonate or phosphorus; this causes a precipitate to form

6. Administer calcium cautiously to clients receiving digitalis as Ca potentiates the action of digitalis

     7. Thiazide diuretics may decrease the excretion of calcium

   NURSING MANAGEMENT

1. Observe the patient for hypocalcaemia by frequent monitoring

2. Maintain patent airway with safety precaution during seizures

3. Maintain a relaxed, quiet environment and promote adequate rest periods

4. Educate about the need to increase calcium intake to 1,000-1,500 mg/day. Alcohol and caffeine in high doses inhibit calcium absorption
5. Instruct persons at risk for osteoporosis to maintain adequate dietary intake or calcium or to take calcium supplements
6. Encourage regular exercise to decrease bone loss
CALCIUM EXCESS: HYPERCALCEMIA

· Increased calcium level in the serum greater than 10.5 mg/dL

Pathophysiology

· Etiologic factors

1. Malignancies

2. Excessive calcium intake or administration

3. Hyperparathyroidism

4. Immobilization

5. Thiazide diuretics

6. Vitamin A and D intoxication

7. Milk-alkali syndrome

8. Decreased renal excretion due to renal failure

The Nursing Process in Hypercalcemia

Calcium Excess (Hypercalcemia)

(Clinical Manifestations

As a rule, the symptoms of hypercalcemia are proportional to the degree of elevation of the serum calcium level. Hypercalcemia reduces neuromuscular excitability because it acts as a sedative at the myoneural junction. Symptoms such as muscular weakness, incoordination, anorexia, and constipation may be due to decreased tone in smooth and striated muscle.

Anorexia, nausea, vomiting, and constipation are common symptoms of hypercalcemia. Abdominal pain may also be present and at times may be so severe as to be mistaken for an acute abdominal emergency. Abdominal distention and ileus may complicate severe hypercalcemic crisis. Severe thirst may occur, secondary to the polyuria caused by the high solute (calcium) load. Patients with chronic hypercalcemia may develop symptoms similar to those of peptic ulcer because hypercalcemia increases the secretion of acid and pepsin by the stomach.

Mental confusion, impairment of memory, slurred speech, lethargy, acute psychotic behavior, or coma may occur. The more severe symptoms tend to appear when the serum calcium level is approximately 16 mg/dl or above. However, some patients may become profoundly disturbed with serum calcium levels of only 12 mg/dl. These symptoms resolve as serum calcium levels return to normal after treatment.

Polyuria due to disturbed renal tubular function and high solute load produced by hypercalcemia may be present. Cardiac standstill can occur when the serum calcium is about 18 mg/dl. The inotropic effect of digitalis is enhanced by calcium; therefore, digitalis toxicity is aggravated by hypercalcemia.

Hypercalcemic crisis refers to an acute rise in the serum calcium level to 17 mg/dl or higher. Severe thirst and polyuria are characteristically present. Other findings may include muscular weakness, intractable nausea, abdominal cramps, obstipation (very severe constipation) or diarrhea, peptic ulcer symptoms, and bone pain. Lethargy, mental confusion, and coma may also occur. This condition is very dangerous and may result in cardiac arrest.

ASSESSMENT

   Physical Assessment

1. Muscle weakness

2. Constipation

3. In coordination

4. Excessive urination and polydipsia

5. Cardiac arrest

6. Hypoactive deep tendon reflexes

Subjective cues

1. Anorexia

2. Nausea

3. Vomiting

4. Bone pain

5. Abdominal pains

     Laboratory findings

1. Serum calcium elevates above 10.5 mg/dL

2. Shortening of QT interval and bradycardia

3. X-ray reveals bone cavitations, malignancies and kidney stones

IMPLEMENTATION

     ASSIST IN MEDICAL INTERVENTION

1. Administer D5NSS to dilute serum calcium and inhibit tubular reabsorption of calcium

2. Administer IV phosphate to cause calcium drop and enhance deposition of calcium

3. Administer Furosemide to decrease calcium level by calcium EXCRETION in the kidney

4. Calcitonin IM injection for hyperparathyroidism and steroids/mithramycin for cancers

     NURSING MANAGEMENT

1. Increase patient mobility

2. Assess for dehydration, mental confusion and psychotic behavior

3. Encourage increase intake of fluid (3-4L) to prevent stone formation

4. Provide high –fiber diet for constipation

5. Administer prescribed medications
6. Institute injury prevention measures for mental confusion by keeping side-rails up, bed brakes locked, frequent repositioning of client and securing all invasive IV lines
7. Provide teaching about the importance of ambulation, and daily weight bearing activities
MAGNESIUM IMBALANCES

Magnesium Imbalances

(Functions of Magnesium

Next to potassium, magnesium is the most abundant intracellular cation. Normal blood level is 1.5 mEq/L to 2.5 mEq/L. It acts as an activator for many intracellular enzyme systems and plays a role in both carbohydrate and protein metabolism. Magnesium balance is important in neuromuscular function. Because magnesium acts directly on the myoneural junction, variations in its serum concentration affect neuromuscular irritability and contractility. For example, an excess of magnesium diminishes excitability of the muscle cells, whereas a deficit increases neuromuscular irritability and contractility (very similar to calcium imbalances). Magnesium produces its sedative effect at the neuromuscular junction, probably by inhibiting the release of the neurotransmitter acetylcholine. It also increases the stimulus threshold in nerve fibers.

Magnesium exerts effects on the cardiovascular system, acting peripherally to produce vasodilation (the reason why it can decrease blood pressure in pre-eclampsia). Magnesium is thought to have a direct effect on peripheral arteries and arterioles, which results in a decreased total peripheral resistance.

MAGNESIUM DEFICIT: HYPOMAGNESEMIA

· Serum magnesium below 1.5 mEq/L

Pathophysiology

· Etiologic factors

1. Poor Nutrition

2. Alcoholism

3. GI and renal losses

Magnesium Deficit (Hypomagnesemia)

(Clinical manifestations

Clinical manifestations of hypomagnesemia are largely confined to the neuromuscular system. Some of the effects are due directly to the low serum magnesium level; others are due to secondary changes in potassium and calcium metabolism. Symptoms do not usually occur until the serum magnesium level is less than 1 mEq/L (SI: 0.5 mmol/L).

Among the neuromuscular changes are hyperexcitability with muscular weakness, tremors, and athetoid movements (slow, involuntary twisting and writhing movements). Others include tetany, generalized tonic-clonic or focal seizures, laryngeal stridor, and positive Chvostek’s and Trousseau’s signs.

Magnesium deficiency predisposes to cardiac dysrhythmias, such as premature ventricular contractions, supraventricular tachycardia, and ventricular fibrillation. Increased susceptibility to digitalis toxicity is associated with low serum magnesium levels. This is an important consideration because patients receiving digoxin are also likely to be on diuretic therapy, predisposing to renal loss of magnesium.

Hypomagnesemia may be accompanied by marked alterations in mood. Apathy, depression, apprehension, or extreme agitation has been noted, as well as ataxia, vertigo, and a confusional state. At times, delirium and frank psychoses may occur, as may auditory or visual hallucinations
Nursing Process in Hypomagnesemia

 ASSESSMENT

Physical Examination

1. Similar to hypocalcemia, (+) Chovstek’s and Trosseau’s

2. Cardiac arrhythmias

3. Neuromuscular irritability

Subjective Cues

1. Insomnia

2. Depression

3. Irritability and mood changes

       Laboratory findings

1. Serum magnesium level below 1.5 mEq/L

2. ECG reveals flattened T waves, depressed ST segment, widened QRS, prolonged PR and QT intervals

IMPLEMENTATION

     ASSIST IN MEDICAL INTERVENTION

1. Administer magnesium replacement therapy using an infusion pump to prevent rapid administration and to prevent cardiac arrest

2. Provide magnesium supplements

     NURSING MANAGEMENT

1) Observe patient for complications. Monitor for signs of toxicity such as hot, flushed skin, diaphoresis, anxiety or lethargy, Hypotension and laryngeal stridor

2) Institute seizure precaution

3) Monitor ECG and pulses for abnormalities

4) Assess the client’s ability to swallow before administering oral medications or feeding client

5) Instruct the patient about the importance of Mg rich foods like nuts, whole grains, cornmeal, spinach, bananas, oranges
6) Monitor patients receiving digitalis closely because a deficit of magnesium predisposes to toxicity.
7) Discuss the misuse of diuretics and laxatives if necessary 
MAGNESIUM EXCESS: HYPERMAGNESEMIA

· Serum Magnesium greater than 2.5 meq/L

Pathophysiology

     Etiologic factors

1. Untreated diabetes mellitus

2. Renal failure is the most common 

3. Overuse of Mg containing antacids and laxatives/enemas

4. Excessive magnesium administration

5. Severe dehydration as occurs in diabetic ketoacidosis

Nursing Process in Hypermagnesemia

Magnesium Excess (Hypermagnesemia)

(Clinical Manifestations

Acute elevation of the serum magnesium level depresses the central nervous system as well as the peripheral neuromuscular junction. At mildly elevated levels, there is a tendency for lowered blood pressure because of peripheral vasodilatation. Facial flushing and hypotension may occur, as well as sensations of warmth. At higher elevations, lethargy, dysarthria, and drowsiness can appear. Deep tendon reflexes are lost and muscular weakness and paralysis may supervene. The respiratory center is depressed when serum magnesium levels exceed 10 mEq/ L. Coma and cardiac arrest can occur when the serum magnesium level is greatly elevated.

ASSESSMENT

Physical Examination

1. Hot flushed face

2. Hypoactive reflexes

3. Hypotension

4. Bradycardia

5. Depressed respiration

6. Cardiac arrhythmias

Subjective cues

1. Nausea

2. Vomiting

3. Sensation of warmth

Laboratory findings

1. Serum Magnesium level is greater than 2.5 mEq/L

2. Prolonged PR and widened QRS, prolonged QT. Sometimes, AV blocks.

IMPLEMENTATION

    ASSIST IN MEDICAL INTERVENTION

1. Administer IV calcium gluconate to antagonize the neuromuscular effects of magnesium

2. Avoid Magnesium containing medications and discontinue parenteral and oral magnesium

3. Administer loop diuretics and 0.45% saline to promote urinary excretion of Mg

    NURSING MANAGEMENT

1. Discontinue all parenteral Mg medication

2. Monitor vital signs carefully- RR, BP, reflexes, HR and LOC

3. Administer medications prescribed

4. Monitor the cardiac status
5. Prepare the patient for hemodialysis
6. During respiratory or cardiac emergencies, collaborate with the physician and respiratory therapist providing ventilatory support.

7. Institute safety precautions including side-rails up, brakes locked, and client repositioning

8. Teach the client about the adverse effects of overuse of laxatives, enemas and Mg-antacids

9. Instruct the client to read all labels for mg content

Phosphate Imbalances

Phosphorus Imbalances

(Functions of Phosphorus

Phosphorus is a critical constituent of all the body’s tissues. It is essential to the function of muscle, red blood cells, and the nervous system and to the intermediary metabolism of carbohydrate, protein, and fat. The normal serum phosphorus level ranges between 2.5 and 4.5 mg/dl (SI: 0.8 to 1.5 mmol/L) and may be as high as 6 mg/dl (SF1.94 mmol/L) in infants and children. Serum phosphorus levels are presumably greater in children because of the high rate of skeletal growth.

PHOSPHORUS DEFICIT: HYPOPHOSPHATEMIA

· Serum phosphate level less than 2.5 mg/dL

Pathophysiology

· Etiologic factors

1. Overzealous Administration of calories or carbohydrates to patients with severe PCM

· 2. Chronic alcoholism, alcohol withdrawal and intense hyperventilation

· 3. Diabetic ketoacidosis

· 4. Thermal burns

· 5. Hyperparathyroidism

· 6. Excess intake of phosphate-binding drugs

· 7. Total parenteral nutritional administration

· 8. Severe dehydration

Nursing Process and Hypophosphatemia

Phosphorus Deficit (Hypophosphatemia)

(Clinical Manifestations

Most of the signs and symptoms of phosphorus deficiency appear to result from deficiency of adenosine triphosphate (ATP), of 2,3-diphosphoglycerate (DPG), or of both. The former impairs cellular energy resources, and the latter impairs oxygen delivery to tissues.

A wide range of neurologic symptoms may occur, such as irritability, apprehension, weakness, numbness, paresthesias, confusion, seizures, and coma. Low levels of 2,3-DPG may reduce the delivery of oxygen to peripheral tissues, resulting in tissue anoxia. It is thought that hypophosphatemia predisposes to infection. In laboratory animals, hypophosphatemia has been noted to produce depression of the chemotactic, phagocytic, and bacterial activity of granulocytes (maybe related in part to ( ATP)

Muscle damage may develop as the ATP level in the muscle tissue declines. This is manifested clinically by muscle weakness, muscle pain, and, at times, acute rhabdomyolysis (disintegration of striated muscle). Weakness of respiratory muscles may greatly impair ventilation. Also, hypophosphatemia may predispose to an insulin-resistant state (body does NOT respond to insulin) and thus hyperglycemia.

ASSESSMENT

Physical Examination

1. Irritability

2. Muscle Weakness and pain (if severe, rhabdomyolysis)

3. Seizures and coma

4. Hypoxic signs leading to increased respiration

5. Respiratory alkalosis related to HYPERVENTILATION

6. Bruising and bleeding (due to platelet dysfunction if deficiency is chronic)

7. Increased susceptibility to infection

Subjective cues

1. Paresthesias

2. Numbness

3. Apprehension, confusion

4. Fatigue

Laboratory findings

1. Phosphate serum levels- below 2.5 mg/dL

2. Xray may show rickets or osteomalacia

IMPLEMENTATION

     ASSSIST IN MEDICAL INTERVENTION

1. Provide adequate phosphorus supplements as ordered

2. Assist in correction of hypophosphatemia by IV phosphate replacement

3. During administration of TPN to malnourished children, gradually introduce the solution to avoid rapid shifts of phosphorus into the cells. Serum Magnesium may DECREASE because of increased excretion in the urine

     NURSING MANAGEMENT

1. Continuously monitor patients in the hospital

2. Monitor the serum Phosphate level

3. Monitor for possible complications of IV phosphorus 

4. Ensure adequate nutrition

5. Prevent infection

6. Administer medications as ordered with close monitoring
7. Prevent injury by instituting safety precaution
8. Provide client teaching. Instruct the importance of preventing infection because hypophosphatemia may produce changes in the granulocytes.

PHOSPHATE EXCESS: HYPERPHOSPHATEMIA
· Serum phosphate levels above 4.5 mg/dL

Pathophysiology

· Etiologic factors

1. Renal failure is the most common

2. Chemotherapy for neoplastic disease

3. Hypoparathyroidism

4. High phosphate intake

5. Profound muscle necrosis

6. Increased phosphate absorption

· Metastatic calcification occurs due to deposits of calcium and phosphates

Nursing Process and Hyperphosphatemia

Phosphorus Excess (Hyperphosphatemia)

(Clinical Manifestations

An elevated serum phosphorus level causes little in the way of symptoms. The most important long-term consequence is soft tissue calcification, which occurs mainly in patients with reduced glomerular filtration rates; the most important short- term consequence is tetany. High levels of serum inorganic phosphorus are harmful because they promote precipitation of calcium phosphate in non-osseous sites. Because of the reciprocal relationship between phosphorus and calcium, a high serum phosphorus level tends to cause a low calcium concentration in the serum. Tetany can result and can present as sensations of tingling in the tips of the fingers and around the mouth.

ASSESSMENT

Physical Examination

1. Tetany due to a high PO4 leading to LOW Ca++

2. Muscle weakness

3. Hyperreflexia

4. Tachycardia

5. Soft tissue calcification

Subjective cues

1. Tingling sensation

2. Anorexia, nausea, vomiting

Laboratory findings

1. Serum PO4 is above 4.5 mg/dL

2. Serum calcium is LOW

3. X-ray will show faulty bone development

IMPLEMENTATION

     ASSIST IN THE MEDICAL INTERVENTION

1. Administer Vitamin D as prescribed

2. Administer phosphate bindings drugs like Aluminum hydroxide

3. Restrict dietary phosphate as ordered

4. Assist in dialysis

     NURSING MANAGEMENT

1. Avoid giving phosphate rich foods such as hard cheese, nuts, grains and dried foods.

2. Avoid phosphate containing drugs or medications such as laxatives and enemas
3. Instruct patient to avoid foods high in phosphorus such as hard cheese, cream, nuts, whole grain products, dried fruits and dried vegetables.
4. Instruct patients to avoid phosphate-containing substances such as laxatives and enemas that contain phosphate.
Chloride Imbalances


Chloride, the major anion of the ECF, is found more in interstitial and lymph fluid compartments than in blood. It is also contained in gastric juice, pancreatic secretions and sweat. Together with sodium, chloride maintains the osmolality of the ECF. The serum level of chloride reflects a change in dilution or concentration and does so in direct relationship to sodium. Remember that bicarbonate has an inverse relationship with chloride. As bicarbonate is released from the RBC, chloride will shift towards the opposite direction (chloride shift).  The normal serum chloride level is 96 to 106 mEq/L. 

CHLORIDE DEFICIT: HYPOCHLOREMIA
· Serum Cl- level is less than 96 mEq/L

Pathophysiology

· Etiologic factors

1. Severe vomiting

2. GI tube drainage

3. Diarrhea

· Loss of chloride by the above factors( hypochloremia( Bicarbonate is retained by the kidney acutely to maintain the (-), sodium is also retained( hypochloremic metabolic alkalosis.

· To compensate, body retains Carbon dioxide to bring down the pH

Nursing process in Hypochloremia

ASSESSMENT 

Physical Examination

1. Hyperexcitability

2. Hyperactive deep tendon reflexes

3. Twitching

4. Tetany

5. Signs/symptoms of hyponatremia

Subjective cues

1. Nausea and vomiting

Laboratory findings

1. Serum level below 96 mEq/L

2. Sodium is also decreased

3. Metabolic alkalosis

IMPLEMENTATION

ASSIST IN MEDICAL INTERVENTION

1. Assist in correction the cause of hypochloremia

2. Administer NSS IV to replace the chloride- NSS or ammonium chloride

3. Provide diet high in chloride as ordered (tomato juice, canned vegetables, fruits and processed meats)

4. Assist in treatment of alkalosis

NURSING MANAGEMENT

1. Monitor intake and output

2. Monitor level of consciousness

3. Teach patient about eating chloride-rich foods

4. Administer anti-emetics as prescribed

CHLORIDE EXCESS: HYPERCHLOREMIA

· Chloride level above 106 mEq/L

Pathophysiology

· ETIOLOGIC FACTORS

1. Loss of bicarbonate ions via the kidney

2. Increased administration of chloride containing drugs and IVF

3. hypernatremia, metabolic acidosis

· hyperchloremia( with hypernatremia(causes increased water retention( hypervolemia( signs of fluid excess 

· loss of bicarbonate acutely( metabolic acidosis( kidney retains chloride acutely(hyperchloremia( deep and rapid respiration to compensate fro the acidosis.

ASSESSMENT

Physical Examination

1. Metabolic acidosis manifestations

2. Tachycardia

3. Lethargy

4. Deep and rapid respirations

5. Hypertension

Laboratory Findings

1. Serum chloride level above 109 mEq/L

2. Metabolic acidosis

3. Hypernatremia

4. Normal anion gap

IMPLEMENTATION

     ASSIST IN MEDICAL INTERVENTION

1. Assist in correcting underlying cause

2. Lactated Ringer’s solution can be used

3. Administer prescribed Sodium Bicarbonate IV

4. Administer diuretics

     NURSING MANAGEMENT

1. Monitor Vital signs

2. Monitor ABG

3. Assess intake and output
FLUIDS AND ELECTROLYTES IMBALANCES
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Hypovolemia .
(extracellular fluid
volume deficit)

Hypervolemia
(extraceltular fluid
volume excess)

Water excess
syndromes

Hemorrhage, diarrhea, vomiting,
kidney disease, diaphoresis,
burns, fever, draining fistulas,
sequestration of fluids
(peritonitis, edema associated
with burns)

Excess or too rapid administration
of any isotonic solution; side
effect of corticosteroid
administration; cardiac, liver, or
renal disease; cerebral damage;
stress

Excessive intake of water,
inability to excrete water due to
kidney or brain damage,
excessive administration of
electrolyte-free solutions, poor
salt intake, use of diuretics,
irrigation of nasogastric tube
with plain water, administration
of excessive amount of ice
chips to a vomiting client or one
with a nasogastric tube

Nausea and vomiting, weakness,

weight loss, anorexia, longitudinal
wrinkles of the tongue, dry skin
and mucous membranes,
decreased fuliness of neck veins,
postural hypotension, oliguria to
anuria, shock

Weight gain, pitting edema,

dyspnea, cough, diaphoresis,
frothy or pink-tinged sputum,
edema of the eyelids, distended
neck veins, elevated blood
pressure, moist rales (crackles)

Polyuria (in absence of renal

disease), oliguria (with renal
disease), twitching,
hyperirritability, disorientation,
coma, convulsions, abdominal
cramps

Measure 1&0.

Woeigh daliy.

Monitor closely and regulate
isotonic IV infusion.

Monitor blood pressure
(determine lying down, sitting,
and standing).

Report urine output less than 30
cc/hr.

Carefully assess skin and mucous
membranes.

Monitor for signs of shock.

Weigh daily.

Measure 1&0.

Regulate IV fluids/administration
of diuretics strictly and monitor
carefully.

Monitor abdominal girth.

Assess for pitting edema.

Restrict sodium and water intake.

Measure 1&0.

Weigh daily.

Restrict oral and IV intake.

Replace fluid losses with isotonic
solutions.

Use normal saline solution for
nasogastric tube irrigation.
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Increased water output due to
watery diarrhea, diabetic
acidosis, excess TPN;
dysphagia; impaired thirst
mechanism; coma; general
debility; diaphoresis; excess
protein intake without sufficient
water intake

Thirst, poor skin turgor, dry skin and
mucous membranes, dry furrowed
tongue, sunken eyeballs, weight
loss, elevated temperature,
apprehension, oliguria to anuria

Measure 1&0.

Weigh daily.

Assess skin frequently.

Ensure that clients with a high
solute intake receive adequate
water.

' Assess vital signs frequently,

particularly temperature.
Monitor TPN infusions accurataly




[image: image7.png]Renal insufficiency,
adrenocortical insufficiency,
cellulose damage (burns),
infection, acidotic states, rapid
infusion of 1V solutions with
potassium, overzealous
administration of potassium-
conserving diuretics

Hyperkalemia

Thready, slow pulse;-shallow'
breathing; nausea and vomiting;
diarrhea; intestinal colic,
irritability; muscle weakness,
numbness, flaccid paralysis;
tingling; difficulty with phonation,
respiration

Administer Kayexalate as ordered.

Administer/monitor IV infusion of
glucose and insulin.

Control infection.

Provide adequate calories and
carbohydrates.

Discontinue IV or oral sources of
potassium.
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Hypernatremia

Hyponatremia

Anorexia, alcoholism, gastric and
intestinal suction, GI surgery,
vomiting, diarrhea, laxative
abuse, thiazide diuretics,
steroid therapy, stress, alkalotic
states

Excessive/rapid IV administration
of normal saline solution,
inadequate water intake, kidney
disease

Decreased sodium intake,
increased sodium excretion
through diaphoresis or Gl
suctioning, adrenal insufficiency

Thready, rapid, weak pulse; faint
heart sounds; decreased blood
pressure; skeletal muscle
weakness; decreased or absent
reflexes; shallow respirations;
malaise; apathy; lethargy; loss of
orientation; anorexia, vomiting, -
welight loss, gaseous intestinal
distention

Dry, sticky mucous membranes;
flushed skin; rough, dry tongue;
firm skin turgor; intense thirst;
edema; oliguria to anuria

Nausea and vomiting; abdominal
cramps; weight loss; cold, clammy
skin; decreased skin turgor;
fingerprinting over the sternum;

Be especially cautious if
administering drugs that are not
potassium sparing.

Administer potassium
supplements to replace losses.

Monitor acid-bage balance.

Monitor pulse, bfood pressure,

" and ECG.

Woeigh dally.

Asseoss degree of edema
frequently.

Measure 180.

Assess skin frequently and
institute nursing measures to
prevent breakdown.

Encourage sodium-restricted diet,

Provide foods high in sodium.
Administer normal saline solution
iv.
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Hypocalcemia

Hypermagnesemia

Hypomagnesemia

Hyperparathyroidism, immobility,
increased vitamin D intake,
osteoporosis and osteomalacia
(early stages)

Acute pancreatitis, diarrhea,
hypoparathyroidism, lack of
vitamin D in diet, long-term
steroid therapy

Renal insufficiency, dehydration,
excessive use of magnesium-
containing antacids or laxatives

Low intake of magnesium in diet,
prolonged diarrhea, massive
diuresis, hypoparathyroidism

shrunken Longue, apprehension,
headache; convulsions;
weakness; fatigue; postural
hypotension; rapid, thready pulse

Nausea and vomiting, anorexia,
constipation, headache,
confusion, lethargy, stupor,
decreased muscle tone, desp
bone and/or flank pain

Painful tonic muscle spasms, facial
spasms, fatigue, laryngospasm,
positive Trousseau’s and
Chvostek’s signs, convulsions,
dyspnea

Lethargy, somnolence, confusion,
nausea and vomiting, muscle
weakness, depressed reflexes,
decreased puise and respirations

Paresthesias, confusion,
hallucinations, convulsions,
ataxia, tremors, hyperactive deep
reflexes, muscle spasm, flushing
of the face. diaphoresis

ASSess DIoOa piessure frequently
(measure lying down, sitting,
and standing).

Encourage mobilization.

Limit vitamin D and calcium
intake.

Administer diuretics.

Protect from injury,

Administer oral calcium lactate or
IV calcium chloride or
gluconate.

Provide safety by padding side
rails.

Administer dietary sources of
calcium.

Provide quiet environment.

Withhold magnesium-containing
drugs/foods.

Increase fluid intake (unless
contraindicated).

Provide good dietary sources of
magnesium.




ACID-BASE BALANCE

Basic Principles

A. Normal pH of the body is 7.35—7.45.

B. Buffer or control systems maintain normal pH. Kidneys excrete acids and reabsorb bicarbonate while the respiratory system gives off carbon dioxide in acidic states. In alkalotic states, the kidneys excrete 

Bicarbonate while the respiratory system retains carbonic acid.
Recall that there are three mechanisms that work to produce homeostasis 

· 1. The Buffer systems either release or accept H+ immediately to prevent excessive H+ changes

· 2. The Lungs under the control of the medulla control the CARBON DIOXIDE, thus the carbonic acid content of the body fluid

· 3. The kidneys regulate bicarbonate levels by regenerating as well as reabsorbing bicarbonates in the renal tubular cells. They can excrete H+ ions or retain H+ ions depending on the need of the body
Acid-base Imbalances

A. Metabolic acidosis: a primary deficit in the concentration of base bicarbonate in the extracellular fluid; 

Decreased pH and bicarbonate, decreased pCO2 (if lung compensation)

B. Metabolic alkalosis: a primary excess of base bicarbonate in the extracellular fluid; elevated pH and 

Bicarbonate, elevated pCO2 (if lung compensation)

C. Respiratory acidosis: a primary excess of carbonic acid in the extracellular fluid; decreased pH, elevated 

pCO2 and bicarbonate (if renal compensation)

D.Respiratory alkalosis: a primary deficit of carbonic acid in the extracellular fluid; elevated pH; decreased pCO2 and bicarbonate (if renal compensation)

METABOLIC IMBALANCES: METABOLIC ACIDOSIS

· This is a clinical disturbance characterized by a LOW pH and a LOW plasma Bicarbonate with an excessive acids

· It can result from the gain of H+ or loss of bicarbonates

· Two forms exist: HIGH anion gap and NORMAL anion gap acidosis

· Anion Gap can be calculated simply by Subtracting: SODIUM – (Chloride + bicarbonate)

· The normal value is 8-q12 mEq/L

· Low anion gap occurs in hypoproteinemia

· Normal anion gap results from:

a. Direct loss of bicarbonates- surgery, drains, severe diarrhea

b. Use of diuretics

c. Excessive administration of chloride

d. Prolonged fasting

· High anion gap results from:

a. Excessive accumulation of fixed acids

b. Salicylic poisoning

c. Oliguric renal disease

Nursing Process and metabolic Acidosis

ASSESSMENT FINDINGS FOR METABOLIC ACIDOSIS

1. Headache, confusion and drowsiness

2. Weakness, nausea and vomiting

3. Increased respiratory rate and depth

4. Diminished cardiac output, cold clammy skin and hypotension

5. Laboratory results of ABG: 

a. pH is below 7.35

b. Bicarbonate is Below 22 mEq/L

c. Hyperkalemia

d. Decreased pCO2

IMPLEMENTATION

1. Assist in the correction of the acidosis by administering sodium bicarbonate in the IV line

2. Assist in eliminating the source of chloride

3. Monitor ABG values

4. Monitor the level of K closely

5. Treat chronic metabolic acidosis by administering calcium to avoid tetany, use of alkalinizing agents and hemodialysis

6. Institute safety measures

7. Administer oxygen as prescribed

METABOLIC IMBALANCES: METABOLIC ALKALOSIS
· A clinical disturbance characterized by a HIGH pH and a HIGH bicarbonate concentration

· It can result from a gain of bicarbonate or loss of acids

· Most common causes are:

1. Vomiting

2. Gastric suctioning

3. Loss of potassium

4. Diuretic therapy

5. Hyperaldosteronism

6. Excessive alkali ingestion

ASSESSMENT

1. Tingling of fingers and toes

2. Symptoms of hypocalcemia

3. Hypokalemic symptoms

LABORATORY FINDINGS

1. Decreased ionized calcium

2. pH of above 7.45

3. Bicarbonate of above 26 mEq/L

4. pCO2 is increased above 45 mmHg

IMPLEMENTATION

1. Assist in the correction of alkalosis y supplying chloride

2. Restore blood volume

3. Administer K+ supplements

4. Administer carbonic anhydrase inhibitors

RESPIRATORY PROBLEMS: RESPIRATORY ACIDOSIS

· A clinical disorder in which the pH is LOW and the paCO2 is greater than 42 mmHg

· This disorder may be due to inadequate excretion of CARBON DIOXIDE

· Causes: COPD, airway obstruction, CNS depression, atelectasis, overdose of sedatives, administration of O2 to COPD patients, respiratory muscle paralysis

ASSESSMENT

1. Increased HR and RR, increased BP

2. Mental cloudiness

3. Ventricular fibrillation

Laboratory results:

1. pH is less than 7.35 

2. paCO2 greater than 42 mmHg

3. Variable bicarbonate levels

IMPLEMENTATION

1. Improve ventilation

2. Administer low flow O2 to COPD patients

3. Pulmonary hygiene or pulmonary toilet

4. Mechanical ventilation

RESPIRATORY PROBLEM: RESPIRATORY ALKALOSIS
· A clinical condition in which the pH is HIGH and the pCO2 is LOW

· Usually, this is attributed to HYPERVENTILATION

· Causes:

1. Anxiety

2. Hypoxemia

3. Early Aspirin poisoning

4. Septicemia

5. Inappropriate ventilator settings

ASSESSMENT

1. Lightheadedness due to vasoconstriction and decreased cerebral blood flow!!

2. Loss of mental concentration

3. Loss of consciousness

4. Tachycardia

Laboratory Findings:

1. pH is above 7.45

2. pCO2 is below 35 mmHg

3. Normal to low bicarbonate levels

4. Decreased calcium level

IMPLEMENTATION

1. Assist the patient during the periods of anxiety

2. Utilize a paper bag for the patient to breath in a closed system to recover the lost CO2

3. Administer sedatives

4. Treat any underlying cause

ACID-BASE IMBALANCES
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SHOCK

Definition of Shock: An abnormal physiologic state where an imbalance exists between the amount of circulating blood volume and the size of the vascular bed; this results in circulatory failure and oxygen and nutrient deprivation of tissues.  The systemic blood pressure is inadequate to deliver oxygen and nutrients to support vital organs and cellular functions. Inadequate blood supply to tissues results in poor delivery of oxygen and nutrients to the cells; cell starvation happens, proceeding to cell death, leading to organ dysfunction, progressing to organ failure and eventual death. 

Importance of Shock in Nursing


Almost any patient with any disease condition may be at risk of developing shock. Any insult to the compromised body will mobilize all homeostatic mechanisms to restore the steady state. Nursing care of the patient with shock requires continuous assessment and shock manifestations happen unpredictably. Numerous drugs and interventions are employed to manage shock and nurses must know how to intervene with speed and accuracy. 

Body’s Response to Shock

A. Hyperventilation leading to respiratory alkalosis

B. Vasoconstriction: shunts blood to heart and brain

C. Tachycardia

D. Fluid shifts: intracellular to extracellular shift to maintain circulating blood volume

E. Impaired metabolism: tissue anoxia leads to anaerobic metabolism causing lactic acid buildup, resulting in metabolic acidosis

F. Impaired organ function

1. Kidney: decreased perfusion can result in renal failure.

2. Lung: shock lung (adult respiratory distress syndrome [ARDS])

CLASSIFICATION OF SHOCK
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Imbalance Causes Assessment Findings Nursing Interventions
Metabolic Diabetic ketoacidosis, uremia, Headache, nausea and vomiting, = Administer sodium bicarbonate as ordered -
acidosis starvation, diarrhea, severe weakness, lethargy, and monitor for signs of extess.
infections, renal tubular acidosis disorientation, tremors, Monitor for signs of hyperkalemia.
convulsions, coma Provide alkaline mouthwash (baking soda and
water) to neutralize acids.
Lubricate lips to prevent dryness from
hyperventilation.
Measure 1&0.
Institute seizure precautions.
Monitor arterial blood gases and electrolytes.
Metabolic Severe vomiting, nasogastric Nausea and vomiting, diarrhea, Replace fluid and electrolyte losses
alkalosis suctioning, diuretic therapy, numbness and tingling of (potassium and chloride).
excessive ingestion of sodium extremities, tetany, Institute seizure precautions,
bicarbonate, biliary drainage bradycardia, decreased Measure 1&0.
respirations Assess for signs of hypokalemia.
Monitor arterial blood gases and electrolytes.
Respiratory COPD, barbiturate or sedative Headache, weakness, visual Position in semi-Fowler's.
acidosis overdose, acute airway obstruction, disturbances, rapid Maintain patent airway.
weakness of respiratory muscles respirations, confusion, Turn, cough, and deep breathe.
drowsiness, tachycardia, coma Perform postural drainage.
Administer fluids to help liquefy secretions
(unless contraindicated).
Administer low-concentration oxygen therapy.
Monitor arterial blood gases and electrolytes.
Administer prophylactic antibiotics as ordered.
Respiratory Hyperventilation, mechanical Numbness and tingling of mouth  O% reassurance.
alkalosis overventilation, encephalitis and extremities, inability to Encourage breathing into a paper bag or

concentrate, rapid respirations,
dry mouth, coma

voluntary breath holding.

Ensure adequate rest.

Provide sedation as ordered.

Monitor mechanical ventilation, arterial blood
gases, and electrolytes.





Brunner and Suddarth’s Classification of Shock-

1. Hypovolemic shock

2. Cardiogenic shock

3. Circulatory or Distributive shock- includes septic, neurogenic and anaphylactic shock

4.Obstructive Shock

PATHOPHYSIOLOGY OF SHOCK

1. Cellular effects of shock

· The cell to perform necessary cellular functions like cellular respiration, muscle contraction, maintenance of the cellular membrane, conduction of electrical impulses and cellular division uses ATP. 

· ATP is efficiently produced in the presence of oxygen. In the absence of oxygen, the cell will undergo Anaerobic metabolism to produce energy source and with it comes numerous by-products like lactic acids. As the cell yields low energy, the sodium potassium pump impairs, resulting to increased membrane permeability. The cell will swell due to the influx of Na and H20, mitochondria will be damaged, lysosomal enzymes will be liberated, and then cellular death ensues. 

2. Organ System Responses

· When the patient encounters precipitating causes of shock, the circulatory function diminishes( there is decreased cardiac output( Hypotension and decreased tissue perfusion will result( mobilization of regulatory mechanisms:

· Baroreceptors in the carotid and aortic sinuses will be stimulated to cause increased sympathetic outflow from the cardiac center in the medulla

· Sympathetic responses will trigger TACHYCARDIA, Increased cardiac contractility to increase the CARDIAC OUTPUT

· Constriction of the peripheral arterial vessels will redistribute the blood to the important vital organs

· Constriction of the veins will lead to increased venous return to the heart causing to increase cardiac output

· The juxtaglomerular cells in the nephron of the kidney will release RENIN to convert Antiotensinogen to angiotensin I in the plasma. Angiotensisn I will be converter by ACE in the lungs to Angiotensin II 

· AII can cause pronounced vasoconstriction of the peripheral vessels and cause the release of aldosterone form the adrenal cortex to retain sodium and increase blood volume.

The Stages of Shock


There are three stages of shock (not to include the initial stage)- Compensatory stage, Progressive stage and the Irreversible stage. 

The Compensatory Stage of Shock

· In this stage, the patient’s blood pressure is within normal limits. This is because the sympathetic system promotes vasoconstriction, increased heart rate, and increased cardiac contractility contribute to the increased cardiac output. 

· Patient’s blood is shunted from the kidney, skin and GIT to the vital organs- brain, liver and muscles

· Manifestations of cold clammy skin, oliguria and hypoactive bowel sounds can be assessed.

· Medical management includes IVF and medication

· Nursing management includes monitoring of tissue perfusion & vital signs, reduction of anxiety, administering IVF/ordered medications and promotion of safety

The Progressive Stage of Shock

· In this stage, the mechanisms that regulate blood pressure can no longer compensate and the mean arterial pressure falls.

· The overworked heart becomes dysfunctional, the body’s inability to meet the oxygen demands produces ischemia, leading to pump failure

· Autoregulatory functions fail resulting to further vasoconstriction and progressive compromised cellular function.

· The lungs are affected in this stage. Respirations become rapid and shallow, rales are heard over the lung fields and hypoxemia worsen as the arterial oxygen falls (due to inadequate blood flow to the lungs) Acute respiratory distress syndrome can happen when the pulmonary capillaries allow the leakage of plasma fluids into the lung tissue

· Lack of oxygen in the blood leads to cardiac ischemia and dysrhythmias. Heart rate becomes very rapid (as high as 150 bpm)

· Blood flow to the brain becomes impaired, the mental status deteriorates due to decreased cerebral perfusion and hypoxia. The pupils dilate and are only very slowly reactive to light

· When the blood pressure and the MAP fall, the glomerular pressure in the kidney also falls, and the filtration of the blood cannot be maintained.  This causes the acute renal failure. Laboratory findings will reveal increased BUN and Creatinine. Urinary output decreases to below 30 mL/hour. 

· Decreased blood flow to the liver impairing the hepatic functions. Toxic wastes are not metabolized efficiently, resulting to accumulation of ammonia, bilirubin and lactic acids. 

· The reduced blood flow to the GIT causes stress ulcers and increased risk for GI bleeding. Bloody diarrhea results from the epithelial tissue necrosis. 

· Hypotension, sluggish blood flow, metabolic acidosis (due to accumulation of lactic acid), and generalized hypoxemia can interfere with normal blood function. DIC can occur as a complication. Widespread blood clotting and bleeding occur simultaneously. 

· The medical management depends on the type of shock. Generally, IVF and medications are utilized to optimize blood volume, increase the pumping action of the heart and improve the efficiency of the vasculature. Nutritional support, use of antacids and platelet transfusion are also employed depending on the need

· Nursing management is to administer the required drugs, maintain the patients on life support machines, prevent complications, and promote rest and comfort and to support family members.

The Irreversible Stage of Shock

· This stage represents the end point where there is severe organ damage that patients do not respond anymore to treatment. Survival is almost impossible to maintain. 

· Despite treatment, the BP remains low, anaerobic metabolisms continues and multiple organ failure results.

· Medical management is the use of life supporting drugs like epinephrine and investigational medications. 

· Nursing management focuses on carrying out prescribed treatments, monitoring the patient, preventing complications, protecting from injury and providing comfort. The family is provided information as to the treatment modalities and the prognosis. Families should be encouraged to express their concerns and wishes about the use of life-support measures.

The Nursing Process and Shock

Assessment Findings

A. Skin

1. Cool, pale, moist in hypovolemic and cardiogenic shock

2. Warm, dry, pink in septic and neurogenic shock

B. Pulse

1. Tachycardia, due to increased sympathetic stimulation

2. Weak and thready

C. Blood pressure

1. Early stages: may be normal due to compensatory mechanisms

2. Later stages: systolic and diastolic blood pressure drops.

D. Respirations: rapid and shallow, due to tissue anoxia and excessive amounts of CO (from metabolic 

Acidosis)

E. Level of consciousness: restlessness and apprehension, progressing to coma

F. Urinary output: decreases due to impaired renal perfusion

G. Temperature: decreases in severe shock (except septic shock).

Nursing Interventions

Management in all types and phases of shock includes the following:

· Basic life support

· Fluid replacement to restore intravascular volume

· Vasoactive medications to restore vasomotor tone and improve cardiac function

· Nutritional support to address the metabolic requirements that are often dramatically decreased in shock.

A. Maintain patent airway and adequate ventilation.

1. Establish and maintain airway.

2. Administer oxygen as ordered.

3. Monitor respiratory status, blood gases.

4. Start resuscitative procedures as necessary.

B. Promote restoration of blood volume; administer fluid and blood replacement as ordered

1. Fluid replacement is administered in alt types of shock. The “best fluid” to use in emergency is the fluid readily AVAILABLE!

2. Crystalloid solutions: Ringer’s lactate, normal saline

3. Colloid solutions: albumin, plasmanate, dextran

4. Blood products: frequently used in hypovolemic shock= whole blood, packed red blood cells, fresh frozen plasma

5. The nurse must monitor the complications of fluid administration: cardiovascular overload and pulmonary edema. Lung sounds are auscultated frequently to detect rales, wheezing and crackles that may indicate pulmonary edema. CVP is also inserted to monitor the right-sided pressure. The normal right atrial pressure is 4-12 mmHg or cm Water. A high CVP may indicate fluid overload.

C. Administer drugs as ordered  (see the table of medications for shock)


1. Vasoactive drugs are usually given.

D. Minimize factors contributing to shock.

1. Patient in supine position-elevate lower extremities to 20°, with knees straight, trunk horizontal and the head slightly elevated-to promote venous return to heart, thereby improving cardiac output (modified Trendelenburg)

2. Avoid theTrendelenburg’s position because this increases respiratory impairment.

3. Promote rest by using energy-conservation measures and maintaining as quiet an environment as possible.

4. Relieve pain by cautious use of narcotics.

a. Since narcotics is with a vasoconstriction effect, give only if absolutely necessary, IV and in small doses.

b. If given IM or subcutaneous, vasoconstriction may cause incomplete absorption; when circulation improves, client may get overdose.

5. Keep client warm.

E. Maintain continuous assessment of the client.

1. Check vital signs frequently.

2. Monitor urine output: report urine output of less than 30 cc/hour.

3. Observe color and temperature of skin.

4. Monitor CVP.

5. Monitor ECG.

6. Check lab studies: CBC, electrolytes, BUN, creatinine, blood gases.

7. Monitor other parameters such as arterial blood pressures, cardiac output, pulmonary artery pressures, and pulmonary artery wedge pressures.

F. Provide psychological support: reassure client to relieve apprehension, and keep family advised.

G. Provide Nutritional support


1. The patient in shock commonly requires calories of more than 3,000 per day.


2. Parenteral or Enteral feedings should be initiated as soon as possible. Antacids and anti-ulcer drugs              are given to decrease the incidence of stress ulcerations

DRUGS USED TO TREAT SHOCK
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Characteristics

Causes

Hypovolemic

Cardiogenic

Septic

Neurogenic

Anaphylactic

Decreased circulating blood volume

Failure of the heart to pump properly

Factors favoring septic shock

» development of antibiotic-resistant organisms

+ invasive procedures such as urinary tract
instrumentation

* immunosuppression and old age

« trauma: presence of blood in peritoneal cavity greatly
increases likelihood of peritonitis

Failure of arteriolar resistance, leading to massive
vasodilation and pooling of blood

AN

Massive vasodilation resulting from allergic reaction
causing release of histamine and related substances

Blood loss
Plasma loss (e.g., burns)
Fluid loss (e.g., excessive vomiting or diarrhea)

Myocardial infarction
Congestive heart failure
Cardiac arrhythmias
Pericardial tamponade
Tension pneumothorax

Release of bacterial toxins that act directly on the blood
vessels producing massive vasodilation and pooling of
blood; results most frequently from gram-negative
septicemia.

Interruption of sympathetic impuises from
« exposure to unpleasant circumstances
» extreme pain

« spinal cord injury

+ high spinal anesthesia

« vasomotor depression

 head injury

Allergic reaction to

« insect venom

» medications

» dyes used in radiologic studies





HYPOVOLEMIC SHOCK

· This is the MOST common form of shock characterized by a decreased intravascular volume. This occurs when there is reduction in intravascular fluid volume of 15% to 25%(approximately 750 to 1,300 mL of blood in a 70 kg adult)

· Pathophysiology

· Risk factors: external Fluid Losses

1. Trauma

2. Surgery

3. Vomiting

4. Diarhea

5. Diuresis

6. Diabetes insipidus

· Risk factors: internal fluid shifts

1. Hemorrhage

2. Burns

3. Ascites

4. Peritonitis

5. Dehydration

· Decreased blood volume( decreased venous return to the heart( decreased stroke volume( decreased cardiac output( decreased tissue perfusion

· Assessment findings: cold clammy skin, tachycardia, mental status changes, tachypnea

· MEDICAL MANAGEMENT: The major medical goals are to restore intravascular volume, to redistribute the fluid volume, and to correct the underlying cause of fluid loss promptly. The fluid resuscitation solutions frequently used are the Plain LR and NSS. They’re delivered via a large bore needle (gauge 16). Colloids and blood products are also infused as needed. Patient is ordered to be placed on a modified trendelenburg position. If bleeding is profuse, the nurse can either initially apply direct pressure to the bleeding site. Medications are given to correct the etiology.

· NURSNG MANAGEMENT: Primary prevention of shock is the most important intervention of the nurse. General nursing measures include- safe administration of the ordered fluids and medications, documenting their administration and effects. The nurse must monitor the patient for signs of complications and response to treatment. Oxygen is administered to increase the amount of O2 carried by the available hemoglobin in the blood. 

CARDIOGENIC SHOCK

· This shock occurs when the heart’s ability to contract and to pump blood is impaired and the supply of oxygen is inadequate for the heart and tissues.
· Pathophysiology

· Risk factors: Coronary factor- Myocardial infarction

· Risks factors: NON coronary:

1. Cardiomyopathies

2. Valvular damage

3. Cardiac tamponade

4. Dysrhythmias

· Precipitating factors( will cause decreased cardiac contractility( Decreased stroke volume and cardiac output( leading to 3 things:

· Damming up of blood in the pulmonary vein will cause pulmonary congestion

· Decreased blood pressure will cause decreased systemic perfusion

· Decreased pressure causes decreased perfusion of the coronary arteries leading to weaker contractility of the heart

· ASSESSMENT FINDINGS: Angina, hemodynamic instability, dysrhythmia

· MEDICAL MANAGEMENT: The goals of medical management are to limit further myocardial damage and preserve and to improve the cardiac function by increasing contractility. The underlying cause of shock must be corrected promptly. The order may be to administer oxygen, administer pain medication for angina, administer IV fluids, administer vasoactive drugs, and institute mechanical life support.

· NURSING MANAGEMENT: The nurse prevents cardiogenic shock by early detection of patients at risk. She can promote rest to conserve the patient’s energy, relieving angina promptly and administering oxygen. Then nurse constantly monitors the hemodynamic status and administers the prescribed medications/IVF. Safety and comfort measures like proper positioning, side-rails, and reduction of anxiety, frequent skin care and family education.

CIRCULATORY SHOCK: SEPTIC, NEUROGENIC, AND ANAPHYLACTIC SHOCK

· This is also called distributive shock. It occurs when the blood volume is abnormally displaced in the vasculature. The displacement of blood volume pools in peripheral blood vessels causes a relative Hypovolemia because not enough blood returns to the heart, which leads to subsequent inadequate tissue perfusion. It can be caused either by a loss of sympathetic tone or by the release of biochemical mediators from the cell. 
· PATHOPHYSIOLOGY

· Risk factors for Septic Shock

1. Immunosuppression

2. Extremes of age (<1 and >65)

3. Malnourishment

4. Chronic Illness

5. Invasive procedures

· Risk factors for Neurogenic Shock

1. Spinal cord injury

2. Spinal anesthesia

3. Depressant action of medications

4. Glucose deficiency

· Risk factors for Anaphylactic Shock 

1. Penicillin sensitivity

2. Transfusion reaction

3. Bee sting allergy

4. Latex sensitivity

· Massive arterial and venous dilation( allows pooling of blood peripherally( maldistribution of blood volume( decreased venous return( decreased stroke volume( decreased cardiac output--. Decreased blood pressure( decreased tissue perfusion.

SEPTIC SHOCK

· This is the most common type of circulatory shock and is caused by widespread infection. The nurse must know the source of infection to reduce the occurrences of septic shock. Most commonly, gram-negative bacteria are the leading cause of sepsis. 

· There are Two phases of SEPTIC SHOCK- The Hyperdynamic Phase and the Hypodynamic Phase

· The HYPERDYNAMIC or progressive phase is characterized by a high cardiac output with systemic vasodilatation. The BP remains within normal limits. The heart rate is increased (tachycardia), the respiratory rate is increased and the patient becomes hyperthermic and febrile with warm, flushed skin and bounding pulses. Urinary output may remain normal or slightly high. 

· The HYPODYNAMIC or irreversible phase is characterized by LOW cardiac output with VasoCONSTRICTION, reflecting the body’s attempt to compensate for Hypovolemia. The blood pressure drops, the skin is cool and pale, with temperature below normal. Heart rate and respiratory rate remain RAPID! The patient no longer produces urine.

· MEDICAL MANAGEMENT: Current treatment involves identifying and eliminating the cause of infection. Fluid replacement must be instituted to correct Hypovolemia, Intravenous antibiotics are prescribed based on culture and sensitivity. Aggressive nutritional therapy by nutritional supplementation within 24 hours of the onset of shock is recommended. 

· NURSING MANAGEMENT: The nurse must adhere strictly to the principles of ASEPTIC technique in her patient care. Specimen for culture and sensitivity is collected. Symptomatic measures are employed for fever, inflammation and pain. IVF and medications are administered as ordered. 

NEUROGENIC SHOCK

· This shock from loss of sympathetic tone resulting to widespread vasodilatation. 
· The patient who suffers from neurogenic shock may have warm, dry skin and BRADYCARDIA!
· MEDICAL MANAGEMENT: This involves restoring sympathetic tone, either through the stabilization of a spinal cord injury or in anesthesia, proper positioning. 
· NURSING MANAGEMENT: The nurse elevates and maintains the head of the bed at least 30 degrees to prevent neurogenic shock when the patient is receiving spinal or epidural anesthesia. Immobilize the patient in cases of spinal cord injury to prevent further damage. The nurse can also elastic compression stockings and elevate the foot of the bed to minimize pooling of blood in the legs. Heparin is administered as prescribed to prevent thrombus formation.
ANAPHYLACTIC SHOCK

· This shock is caused by a severe allergic reaction when a patient who has already produced antibodies to a foreign substance develops a systemic antigen-antibody reaction. Vasoactive substances such as histamine and bradykinin cause widespread vasodilatation and capillary permeability. 
· MEDICAL MANAGEMENT: treatment of anaphylactic shock requires removing the causative antigen, administering medications that restore vascular tone, and providing emergency support of basic life functions. EPINEPHRINE is the drug of choice given to revere the vasodilatation. Diphenhydramine and Albuterol nebulization are also administered
· NURSING MANAGEMENT: It is very important for nurses to assess history of allergies to foods and medications! Drugs are administered as ordered and the responses to the drugs are evaluated.
Diabetes Insipidus

A. General information

1. Hypofunction of the posterior pituitary gland resulting in deficiency of ADH

2. Characterized by excessive thirst and urination

3. Caused by tumor, trauma, inflammation, pituitary surgery

B. Assessment findings

1. Polydipsia (excessive thirst) and severe polyuria with low specific gravity

2. Fatigue, muscle weakness, irritability, weight loss, signs of dehydration

3. Tachycardia, eventual shock if fluids not replaced

4. Diagnostic tests

a. Urine specific gravity less than 1.004

b. Water deprivation test reveals inability to concentrate urine

C. Nursing interventions

1. Maintain fluid and electrolyte balance,

a. Keep accurate lntake & output monitoring.

b. Weigh daily.

c. Administer IV/oral fluids as ordered to replace fluid losses.

2. Monitor vital signs and observe for signs of dehydration and hypovolemia.

3. Administer hormone replacement as ordered.

a. Vasopressin (Pitressin) and vasopressin tannate (Pitressin tannate in oil); given by IM injection

1) Warm to body temperature before giving.

2) Shake tannate suspension to ensure uniform dispersion.

b. Lypressin (Diapid): nasal spray

4. Provide client teaching and discharge planning concerning

a. Lifelong hormone replacement 

SKIN and F&E
Burns

Definition: Cellular destruction of the layers of the skin and the resultant depletion of fluids and electrolytes. These are skin (and upper respiratory mucous membrane) injuries resulting from various injurious factors. Heat may be transferred through conduction or electromagnetic radiation. Disruption of the skin can lead to infection, increased fluid loss, hypothermia, scarring, compromised immunity, changes in body function and disturbances in body image/appearance. Burn injuries depend on:

1. History of the injury

2. Causative factor

3. Temperature of the burning agent

4. Duration of contact with the agent

5. Thickness of the skin

Burns can be classified as to etiology, depth and extent.

(Burns Classification as to ETIOLOGY

1. Thermal: most common type; caused by flame, flash, scalding, and contact (hot metals, grease)

2. Smoke inhalation: occurs when smoke (particulate products of a fire, gases, and superheated air) 

causes respiratory tissue damage

3. Chemical: caused by tissue contact, ingestion or inhalation of acids, alkalis, or vesicants

4. Electrical: injury occurs from direct damage to nerves and vessels when an electric current passes 

through the body. This results in internal tissue damage. The voltage, type of current, contact site and duration of contact are important to identify. Alternating current is more dangerous than direct current because it is associated with multiple organ complications.

5. Radiation Burns- this is caused by exposure to ultraviolet rays, x-rays and radioactive sources. 

(Burns Classification as to DEPTH

“OLD CLASSIFICATION”

1. First degree burns

2. Second degree burns

3. Third degree burns

4. Fourth degree burns

Or:

1. Small burns

· Localized burns

2. Extensive Burns

· Large body burns, almost >25% of the body surface area and affects all of the MAJOR body organs

(“CURRENT” CLASSIFICATION as to DEPTH

1. Partial thickness 

a. Superficial (first degree) 

1) Depth: epidermis only (sometimes a little portion of the dermis)

2) Causes: sunburn, quick splashes of hot liquid

3) Sensation: painful, tingling, pain is eased by cooling

4) Characteristics: erythema, dry, blanching on pressure, no vesicles, the discomfort lasts for 48 hours and healing occurs in 3-7 days. In true superficial partial, rarely is there blister formation, but it may happen (Brunner)

b. Deep (second degree) 

1) Depth: epidermis and dermis

2) Causes: flash, scalding, or flame burn

3) Sensation: very painful, injured area is very sensitive to cold air.

4) Characteristics: fluid-filled vesicles; red, shiny, wet after vesicles rupture. Capillary refill follows tissue blanching. Hair follicles remain intact. The injury may heal up to 6 weeks

2. Full thickness (third and fourth degree)

1) Depth: all skin layers and nerve endings; may involve muscles, tendons, and bones

2) Causes: flame, chemicals, and scalding, electric current

3) Sensation: little or no pain because the nerve endings are destroyed.

4) Characteristics: wound is dry, white, leathery, or hard. Color ranges from brown to black, white to red. Hair follicles and sweat glands are destroyed. Spontaneous healing will not occur, requires removal of debris and necrotic tissues and healing takes months

To emphasize:
Superficial Partial thickness (1st degree)

· Outer layer of dermis

· Erythema, pain up to 48 hrs

· Healing 1-2 wks [sunburn]

Deep Partial thickness (2nd degree)

· Epidermis & dermis

· Blisters & edema, frequently quite painful

· Healing 14-21 days

Full thickness (3rd degree)

· Epidermis, dermis, subcutaneous fat

· Dry, pearly white or charred in appearance

· Not painful

· Eschar must be removed; may need grafting
(CLASSIFICATION AS TO EXTENT of Burns

ESTIMATION of BURNS

· Three methods are utilized for estimating the extent of burn injury

1. The Rule of Nines in adults

· Head and Neck- 
  9%

· Anterior trunk- 

18%

· Posterior trunk- 
18%

· Upper arms-


18% (9% each x 2)

· Lower ext- 


36%
(18% EACH x 2)

· Perineum-


  1%

    2. LUND AND BROWDER or BERKOW Method

· Modifies percentages for body segments according to age

· Provides a more accurate estimate of the burn size

· Uses a diagram of the body divided into sections, with the representative % of TBSA for all ages

· Should be re-evaluated after initial wound debridement

3. The PALM method

· In patients with scattered burns, the most practical method to use is the palm method. The size of the palm of the PATIENT (not the examiner’s) is approximately 1% of the TBSA

PATHOPHYSIOLOGY OF BURNS
· Burns are caused by transfer of heat energy from a heat source to the body

· Tissue destruction results from Coagulation, protein denaturation or ionization of cellular elements/contents from a thermal, radiation or chemical source.

· Following burns, Vasoactive substances are released from the injured tissue and these substances cause an increase in the capillary permeability allowing the plasma to seep to the surrounding tissues

· The direct injury to the vessels increases capillary permeability 

· The generalized edema, evaporation of fluids and capillary membrane permeability result to DECREASE circulating blood volume

· The decrease in blood volume (hypovolemia) results to decrease organ perfusion

· The blood volume decreases, BP and Cardiac output decrease and the body compensates by increasing heart rate

· The hematocrit level increases as a result of plasma loss (hemoconcentration)

· The body mobilizes compensatory mechanisms- blood is shunted (taken away) from the kidney, skin and GIT and redirected to the BRAIN, heart and liver. Due to decreased kidney perfusion, oliguria is expected, as well as intestinal ileus and GI dysfunction (due to decreased GIT perfusion)

· The immune system is depressed, resulting in immunosuppression and increased risk for infection

· The pulmonary system may react by pulmonary vasoconstriction causing in decreased oxygen tension and pulmonary hypertension (all other vessels will dilate in hypoxemia)

· Tissue destruction initially causes HYPERKALEMIA because injured tissues release K+

· HYPONATREMIA may be expected because of PLASMA LOSS (with Na+) into the interstitial space

· There will be increased ANAEROBIC metabolism With lactic acid production and bicarbonate loss with Na loss                   Metabolic ACIDOSIS

ZONES OF BURN INJURY

1. Zone of coagulation (the inner zone)- this is the area where cellular death occurs. Area sustains the most damage

2. Zone of Stasis (the middle zone)- this is the area which has compromised blood supply, inflammation and tissue injury.

3. Zone of Hyperemia (the outer zone)- this is the area which sustains the least damage.

Responses to Burns: Local

 
Burns that do not exceed 25% TBSA produce primarily local responses. This can be attributed to the release of local mediators of inflammation leading to changes in blood flow, tissue edema and inflammatory responses. Sometimes, exaggerated responses can further increase the burn.

Responses to Burn: Systemic

1. Cardiovascular responses

· Hypovolemia results from fluid loss in the blood vessel. Circulating blood volume decreases, leading to decrease cardiac output, decreased BP and decreased blood flow. This is the onset of burn shock. 

· The sympathetic nervous system is mobilized resulting in peripheral vasoconstriction and tachycardia. 

· In the first 24 to 36 hours, the body sustains the greatest plasma leak, peaking within 6 to 8 hours after burns.

· As capillaries regain their function, plasma leakage is prevented, fluid is reabsorbed, blood volume increases and urinary output increases.

2. Edema

· Defined as the accumulation of fluid in the tissue spaces 

· Maximal after 24 hours, begins to resolve 1-2 days after burns, completely resolved in 7-10 days

· As edema increases (Especially in circumferential burns) the pressure increases, small blood vessels and nerves are compressed, resulting to ischemia of the distal extremity. This is called compartment syndrome

· Physicians usually incise the eschar (devitalized burn tissue) to relieve the pressure.

3. Fluids and Electrolytes

· Hyponatremia happens due to large amount of sodium is lost in trapped edema fluid and exudates in the immediate stage

· Hyponatremia happens in the Acute stage due to the sudden shift of WATER into the blood vessels

· Hyperkalemia is present in the immediate stage due to release of K+ from the injured cells

· Hypokalemia happens in the acute stage due to fluid shifting and inadequate K+ supplements

· Hematocrit is increased (hemoconcentration) due to plasma loss

4. Pulmonary responses

· During inhalation injury, severe broncho-constriction happens due to the release of histamine, serotonin and thromboxane. 

· Upper airway Injury is manifested by edema of the upper airway mucosa and subsequent obstruction.

· Lower airway injury results to mucosal damage, pulmonary injury and pulmonary edema. Patient will appear to be hypoxic, restless and in distress. Respiratory failure may follow.

· The most common cause of inhalational injury is carbon monoxide.

5.Renal response and other responses

· Destruction of the RBC results in free hemoglobin in the blood and excretion of free hemoglobin in the urine. If the muscles are damage, myoglobin is released and excreted by the kidney.

· Myoglobin and free hemoglobin may OCCLUDE the renal tubule causing renal failure. Fluid resuscitation is extremely important.

· Severe burns diminish resistance to infection--> causing potential for sepsis

· Los of skin causes loss of temperature control by the skin leading to hypothermia acutely

· However, as the metabolism increases, hyperthermia ensues!

· The GIT will become less perfused, This will lead to intestinal ILEUS and the gastric ulceration called CURLING’S Ulcer

ASSESSMENT FINDINGS in BURNS
1. Superficial partial thickness burns

· Local erythema

· No blister formation (some MAY occur)

· Mild local pain

· Rapid wound healing with very minimal to no scarring

2. Deep partial thickness burns

· Tissue destruction of the epidermis and dermis

· Skin appears red, ivory and MOIST

· The injury is wet with thin BLISTERS

· Intact tactile and pain sensation, moderate to severe pain

· Healing is variable (21-28 days) with scarring

3. Full thickness Burns

· Injury appears WHITE, or BLACK with thrombosed veins

· Dry, leathery appearance due to loss of epidermal elasticity

· Marked edema of the surrounding tissues

· PAINLESS to touch due to destruction of superficial nerves

Implementation Step: Phases of Burn Management


Burn care must be planned according to the depth, local response, extent and systemic response. Burn care proceeds with three or four phases- Emergent, Resuscitative, Acute/intermediate and Rehabilitative. Priorities may exist in each phases, but nurses must remember that the phases may overlap and the nursing assessment and management of problems/complications are not limited to these phases but in all aspect of burn care. 

1.EMERGENT PHASE

· Begins at the time of injury and ends with the restoration of the capillary permeability (with 48-72 hours)

· The GOAL is to PREVENT hypovolemic shock and preserve the vital body organ function

· Emergency and pre-hospital care or on-the-scene care

2.RESUSCITATIVE PHASE

· Begins with the initiation of fluids and ENDS when capillary integrity returns to near-normal and large fluid shifts have decreased

· The GOAL is to prevent shock by maintaining adequate circulating blood volume to maintain vital organ perfusion

3.ACUTE PHASE

· Begins when the client is HEMODYNAMICALLY stable, capillary permeability is restored and DIURESIS has begun

· Usually begins 48-72 hours after time of injury

· Emphasis is placed on restorative therapy and the phase continues until wound closure is achieved

· The FOCUS is on infection control, wound care, wound closure, nutritional support, pain management and physical therapy

4.REHABILITATIVE PHASE

· The final phase of Burn care

· Goals of this phase – patient independence and restoration of maximal function


General Medical Management

1. Supportive therapy: fluid management (lVFs), catheterization

2. Wound care: hydrotherapy, debridement (enzymatic or surgical)

3. Drug therapy

a. Topical antibiotics: mafenide (Sulfamylon), silver sulfadiazine (Silvadene), silver nitrate, povidone-iodine (Betadine) solution

b. Systemic antibiotics: gentamicin

c. Tetanus toxoid or hyperimmune human tetanus globulin (burn wound good medium for anaerobic 

growth)

d. Analgesics

4. Surgery: excision and grafting

Nursing responsibility: Assessment

1. Extent of burn injury by rule of nines: head and neck (9%); each arm (9%), each leg (18%), trunk (36%), and genitalia (1%)  

2. Lund and Browder method determines the extent of the burn injury by using client’s age in proportion to relative body-part size. Very good for Pediatric burns

3. Severity of burn

a. Major: partial thickness greater than 25%; full thickness greater than or equal to 10%

b. Moderate: partial thickness 15%—25%; full thickness less than 10%

c. Minor: partial thickness less than 15%; full thickness less than 2%

NURSING MANAGEMENT OF BURNS in the Various Stages

1. Emergent phase- the first priority of the on-the-scene care for a burn victim is to PREVENT INJURY to the RESCUER!

a. Remove person from source of burn. Extinguish the fire or the source. Cool the burns with cool water. Avoid the use of ICE!

1) Thermal: smother burn beginning with the head.

2) Smoke inhalation: ensure patent airway.

3) Chemical: remove clothing that contains chemical; lavage area with copious amounts of water.

4) Electrical: note victim position, identify entry/exit routes, maintain airway.

b.  Remember the A-B-C. 

c. Assess how and when burn occurred. Assess HR, BP and RR. Do a secondary head-to-toe assessment. If possible, do a quick neurological exam. 

d. Remove constricting clothes and jewelry. Wrap burn wound in dry, clean sheet to prevent further contamination of wound. Ointments and creams are not used. Provide blanket for warmth and conserve body heat.

e. Provide IV route if possible. This may prevent hypovolemic shock

f. Transport immediately to a hospital or burn facility

g. Covert the wound with a sterile dressing or dry cloth

h. Irrigate chemical burns with copious amount of WATER or NSS if available. Do not use neutralizing agents as the neutralization reaction may produce HEAT!

2. Resuscitative and Shock phase (first 24—48 hours)

a. Plasma to interstitial fluid shift causing hypovolemia; fluid also moves to areas that normally have little or no fluid (third- spacing).

b. Assessment findings 

1) Dehydration, decreased blood pressure, elevated pulse, decreased urine output, and thirst

2) Diagnostic tests: hyperkalemia, hyponatremia, elevated hct, metabolic acidosis



c. Establish airway patency, breathing and circulation. Rule out cervical spine injury.

d. Establish IV line using large bore needle.  Insert indwelling catheter. Obtain baseline body weight, age, ABG, CBC, urine output, urinalysis and CXR.

e. Provide appropriate IV fluid resuscitation based on the Parkland formula

· 4 mL Plain LR x %TBSA
x Kg Body weight

· ½ of volume in 8 hours; the other half in 16 hours

f. Provide pain medications

3. ACUTE phase: Fluid remobilization or diuretic phase (2—5 days post burn)

a. Interstitial fluid returns to the vascular compartment.

b. Assessment findings

1) Elevated blood pressure, increased urine output

2) Diagnostic tests: hypokalemia, hyponatremia, metabolic acidosis

c. Monitor and treat potential complications like acute renal failure, paralytic ileus, Curling’s ulcer and hypokalemia

4. Rehabilitation: Convalescent phase

a. Starts when diuresis is completed and wound healing and coverage begin.

b. Assessment findings

1) Dry, waxy-white appearance of full thickness burn changing to dark brown;

Wet, shiny, and serous exudates in partial thickness

2) Possible normalization of electrolyte imbalances and acid imbalances

General Nursing Interventions for Burns

1. Provide relief/control of pain.

a. Administer morphine sulfate IV and monitor vital signs closely.

b. Administer analgesics/narcotics 30 minutes before wound care.

c. Position burned areas in proper alignment.

2. Monitor alterations in fluid and electrolyte balance.

a. Assess for fluid shifts and electrolyte alterations (see Table 4.5, page 184).

b. Monitor Foley catheter output hourly (30 cc/hour desired).

c. Weigh daily.

d. Monitor circulation status regularly.

e. Administer/monitor crystálloids/colloids/I-1 solutions.

3. Promote maximal nutritional status.

a. Monitor tube feedings if PN is ordered.

b. When oral intake permitted, provide high-calorie, high-protein, high- carbohydrate diet with vitamin and mineral supplements.

c. Serve small portions.

d. Schedule wound care and other treatments at least 1 hour before meals.

4. Prevent wound infection.

a. Place client in controlled sterile environment.

b. Use hydrotherapy for no more than 30 minutes to prevent electrolyte loss.

c. Observe wound for separation of eschar and cellulitis.

d. Apply mafenide (Sulfamylon) as ordered. 

1) Administer analgesics 30 minutes before application.

2) Monitor acid-base status and renal function studies.

3) Provide daily tubing for removal of previously applied cream.

e. Apply silver sulfadiazine (Silvadene) as ordered.

1) Administer analgesics 30 minutes before application.

2) Observe for and report hypersensitivity reactions (rash, itching, burning sensation in unburned 

Areas).

3) Store drug away from heat.

f. Apply silver nitrate as ordered.

1) Handle carefully; solution leaves a gray or black stain on skin, clothing, and utensils.

2) Administer analgesic before application.

3) Keep dressings wet with solution; dryness increases the concentration and causes precipitation of silver salts in the wound.

g. Apply povidone-iodine (Betadine) solution as ordered.

1) Administer analgesics before application.

2) Assess for metabolic acidosis/renal function studies.

5. Administer gentamicin as ordered: assess vestibular/auditory and renal functions at regular intervals.

5. Prevent GI complications.

a. Assess for signs and symptoms of paralytic ileus.

b. Assist with insertion of NG tube to prevent/control Curling’s/stress ulcer; monitor patency/drainage.

c. Administer prophylactic antacids through NGT tube and/or IV cimetidine (Tagamet) or ranitidine (Zantac) (to prevent gastric pH of less than 5).

d. Monitor bowel sounds.

e. Test stools for occult blood.

6. Provide client teaching and discharge planning concerning

a. Care of healed burn wound

1) Assess daily for changes.

2) Wash hands frequently during dressing change.

3) Wash area with prescribed solution or mild soap and rinse well with dry with clean towel.

4) Apply sterile dressing.

b. Prevention of injury to burn wound 

1) Avoid trauma to area.

2) Avoid use of fabric softeners or harsh detergents (might cause irritation).

3) Avoid constrictive clothing over burn wound.

c. Adherence to prescribed diet 

d. Importance of reporting formation of blisters, opening of healed area, increased or foul smelling 

drainage from wound, other signs of infection

7. REHABILITATION: Methods of coping and re-socialization
a. Ensure optimum nutrition

b. Initiate physical therapy to regain and maintain optimal range of motion and achieve wound coverage

c. Provide psychosocial support to promote mental health

d. Provide family-centered care to promote integrity of the family as a unit

e. Encourage post-discharge follow-up for several years

f. Ensure appropriate referral to cosmetic surgeon, psychiatrist, occupational therapist, nutritionist and physical therapist

Commonly Used Drugs in burns

A. Apply mafenide (Sulfamylon) as ordered. 

1) Administer analgesics 30 minutes before application.

2) Monitor acid-base status and renal function studies (lactic acidosis is a complication)

3) Provide daily BATH for removal of previously applied cream.

B.  Apply silver sulfadiazine (Silvadene or Flammazine) as ordered.

1) Administer analgesics 30 minutes before application.

2) Observe for and report hypersensitivity reactions (rash, itching, burning sensation in unburned areas).Store drug away from heat

C.  Apply silver nitrate as ordered.

1) Handle carefully; solution leaves a gray or black stain on skin, clothing, and utensils.

2) Administer analgesic before application.

3) Keep dressings wet with solution; dryness increases the concentration and causes precipitation of silver salts in the wound.

D.  Apply povidone-iodine (Betadine) solution as ordered.

1) Administer analgesics before application.

2) Assess for metabolic acidosis/renal function studies.

E. Administer gentamicin as ordered: assess vestibular/auditory and renal functions regularly

F. Cimetidine is given to prevent Curling’s ulcer

G. Morphine is given to control pain

METHODS OF TREATING BURNS

· Open method or Exposure method

· Face, neck, perineum, trunk

· Allowing exudate to dry in 3 days

· Occlusive

· Less pain, absorption of secretion, comfort, transportability, accelerated debridement

· Aesthetic considerations

· Semi-open method

· Covering of wound w/ topical antimicrobials:

· Silver sulfadiazine 1% (Flamazine)

· Silver nitrate 0.5% sol’n

· Mafenide acetate (sulfamylon acetate)

BIOLOGIC DRESSING (Skin Graft)

· Allograft or Homograft

· Skin taken from other person [cadaver]

· Autograft 

· Same person

· Heterograft 

· Different species

· Xenograft [segment of skin from animal such as pig or dog]

FLUID REPLACEMENT Therapy

Indications of Fluid Replacement therapy 

· Replacement of abnormal fluid & electrolyte losses [surgery, trauma, burns, GI bleeding]

· Maintenance of daily fluid & electrolyte needs

· Correction of fluid disorders

·   Correction of electrolyte disorders

PARKLAND – BAXTER FORMULA

· Percent Burn area X kg body weight X 4 mL of Plain Lactated Ringer’s solution

· Administer ½ for the first 8 hours

· Administer ½ for the next 16 hours

EVAN’S Formula:

· Colloids –  1ml x % burns  x kgBW

· Electrolytes -  1ml x % burns  x kgBW
· Glucose 5% for insensible loss – 2,000ml D5W

· Administer sol’n 1st 24 hrs – ½ [1st 8hrs], ½ [16hrs]

BROOKE – ARMY Formula: [Administer as in Evan’s]
· Colloids–  0.5ml  x  % burn x kgBW

· Electrolytes -  1.5ml x % burns  x kgBW

· Glucose (5% in Water) – 2000ml D5W for insensible loss 
MOORES BURN BUDGET:

· 75 ml of plasma, 75 ml of electrolyte-cont’g fluid for q 1%TBSA plus 2000 D5W

HYPERTONIC RESUSCITATION Formula:

· Hypertonic salt containing 300mEq of Na+, 100mEq of Cl-, 200mEq lactate

· Administered to maintain urinary output of 30-40 ml/hr

KIDNEYS and F&E
Urinary Tract Infection (UTI)

A. General information

1. Bacterial invasion of the kidneys or bladder

2. More common in girls, preschool, and school- age children

3. Usually caused by E. co predisposing factors include poor hygiene, irritation from bubble baths, urinary reflux

4. The invading organism ascends the urinary tract, irritating the mucosa and causing characteristic 

Symptoms.

B. Assessment findings

1. Low-grade fever

2. Abdominal pain

3. Enuresis, pain/burning on urination, frequency, hematuria

C. Nursing interventions

1. Administer antibiotics as ordered; prevention of kidney infection/glomerulonephritis important. (Note: 

Obtain cultures before starting antibiotics.)

2. Provide warm baths and allow child to void in water to alleviate painful voiding.

3. Force fluids.

4. Encourage measures to acidify urine (cranberry juice, acid-ash diet).

5. Provide client teaching and discharge planning concerning

a. Avoidance of tub baths (contamination from dirty water may allow microorganisms to travel up urethra)

b. Avoidance of bubble baths that might irritate urethra

c. Importance for girls to wipe perineum from front to back

d. Increase in foods/fluids that acidify urine.

Nephrosis (Nephrotic Syndrome)

A. General information

1. Autoimmune process leading to structural alteration of glomerular membrane that results in increased permeability to plasma proteins, particularly albumin

2. Course of the disease consists of exacerbations and remissions over a period of months to years

3. Commonly affects preschoolers, boys more often than girls

4. Pathophysiology

a. Plasma proteins enter the renal tubule and are excreted in the urine, causing proteinuria.

b. Protein shift causes altered oncotic pressure and lowered plasma volume.

c. Hypovolemia triggers release of renin and angiotensin, which stimulates increased secretion of aldosterone; aldosterone increases reabsorption of water and sodium in distal tubule.

d. Lowered blood pressure also stimulates release of ADH, further increasing reabsorption of water; together with a general shift of plasma into interstitial spaces, results in edema.

5. Prognosis is good unless edema does not respond to steroids.

B. Medical management

1. Drug therapy

a. Corticosteroids to resolve edema

b. Antibiotics for bacterial infections

c. Thiazide diuretics in edematous stage

2. Bed rest

3. Diet modification: high protein, low sodium

C. Assessment findings

1. Proteinuria, hypoproteinemia, hyperlipidemia

2. Dependent body edema

a. Puffiness around eyes in morning

b. Ascites

c. Scrotal edema

d. Ankle edema

3. Anorexia, vomiting, and diarrhea, malnutrition

4. Pallor, lethargy and Hepatomegaly

D. Nursing interventions

1. Provide bed rest.

a. Conserve energy.

b. Find activities for quiet play.

2. Provide high-protein, low-sodium diet during edema phase only.

3. Maintain skin integrity.

a. Do not use Band-Aids.

b. Avoid IM injections (medication is not absorbed into edematous tissue).

c. Turn frequently.

4. Obtain morning urine for protein studies.

5. Provide scrotal support.

6. Monitor l&O, vital signs and weigh daily.

7. Administer steroids to suppress autoimmune response as ordered.

8. Protect from known sources of infection.

Acute Glomerulonephritis (AGN)

A. General information

1. Immune complex disease resulting from an antigen-antibody reaction

2. Secondary to a beta-hemolytic streptococcal infection occurring elsewhere in the body

3. Occurs more frequently in boys, usually between ages 6—7 years

4. Usually resolves in about 14 days, self-limiting

B. Medical management

1. Antibiotics for streptococcal infection

2. Antihypertensives if blood pressure severely elevated

3. Digitalis if circulatory overload

4. Fluid restriction if renal insufficiency

5. Peritoneal dialysis if severe renal or cardiopulmonary problems develop

C. Assessment findings

1. History of a precipitating streptococcal infection, usually upper respiratory infection or impetigo

2. Edema, anorexia, lethargy

3. Hematuria or dark-colored urine, fever

4. Hypertension

5. Diagnostic tests

a. Urinalysis reveals RBCs, WBCs, protein, cellular casts

b. Urine specific gravity increased

c. BUN and serum creatinine increased

d. ESR elevated

e. Hgb and  Hct decreased

D. Nursing interventions

1. Monitor l&O, blood pressure, urine; weigh daily.

2. Provide diversional therapy.

3. Provide client teaching and discharge planning concerning

a. Medication administration

b. Prevention of infection

c. Signs of renal complications

d. Importance of long-term follow-up

Nephrolithiasis/Urolithiasis

A. General information

1. Presence of stones anywhere in the urinary tract; frequent composition of stones: calcium, oxalate, and uric acid

2. Most often occurs in men age 20—55; more common in the summer

3. Predisposing factors

a. Diet: large amounts of calcium, oxalate

b. Increased uric acid levels

c. Sedentary life-style, immobility

d. Family history of gout or calculi; hyperparathyroidism

B. Medical management

1. Surgery

a. Percutaneous nephrostomy: tube is inserted through skin and underlying tissues into renal pelvis to remove calculi.

b. Percutaneous nephrostolithotomy: delivers ultrasound waves through a probe placed on the calculus.

2.
Extracorporeal shock-wave lithotripsy: delivers shock waves from outside the body to the stone,causing pulverization

3.
Pain management and diet modification

C. Assessment findings

1. Abdominal or flank pain; renal colic; hematuria

2. Cool, moist skin

3. Diagnostic tests

a. KUB: pinpoints location, number, and size of stones

b. IVP: identifies site of obstruction and presence of nonradiopaque stones

c. Urinalysis: indicates presence of bacteria, increased protein, increased WBC and RBC

D. Nursing interventions

1. Strain all urine through gauze to detect stones and crush all clots.

2. Force fluids (3000—4000 cc/day).

3. Encourage ambulation to prevent stasis.

4. Relieve pain by administration of analgesics as ordered and application of moist heat to flank area.

5. Monitor I&O.

6. Provide modified diet, depending upon stone consistency.

a. Calcium stones: limit milk/dairy products; provide acid-ash diet to acidify urine (cranberry or prune juice, meat, eggs, poultry, fish, grapes, whole grains); take vitamin C.)

b. Oxalate stones: avoid excess intake of foods/ fluids high in oxalate (tea, chocolate, rhubarb, spinach); maintain alkaline-ash diet to alkalinize urine (milk; vegetables; fruits except prunes, cranberries, and plums).

c. Uric acid stones: reduce foods high in purine (liver, brains, kidneys, venison, shellfish, meat soups, gravies, legumes); maintain alkaline urine.

7. Administer allopurinol (Zyloprim) as ordered, to decrease uric acid production.

8. Provide client teaching and discharge planning concerning

a. Prevention of Urinary stasis by maintaining increased fluid intake especially in hot weather and during illness; mobility; voiding whenever the urge is felt and at least twice during the night

b. Adherence to prescribed diet

c. Need for routine urinalysis (at least every 3—4 months)

d. Need to recognize and report signs/ symptoms of recurrence (hematuria, flank pain).

Acute Renal Failure

A. General information

1. Sudden inability of the kidneys to regulate fluid and electrolyte balance and remove toxic products from the body

2. Causes

a. Prerenal CAUSE: factors interfering with perfusion and resulting in decreased blood flow and glomerular filtrate, ischemia, and oliguria; include CHF, cardiogenic shock, acute vasoconstriction, hemorrhage, burns, septicemia, hypotension

b. Intrarenal CAUSE: conditions that cause damage to the nephrons; include acute tubular necrosis (ATN), endocarditis, diabetes mellitus, malignant hypertension, acute glomerulonephritis, tumors, blood transfusion reactions, hypercalcemia, nephrotoxins (certain antibiotics, x-ray dyes, pesticides, anesthetics)

c. Postrenal CAUSE: mechanical obstruction anywhere from the tubules to the urethra; includes calculi, BPH, tumors, strictures, blood clots, trauma, and anatomic malformation

B. Assessment findings

a. Oliguric phase (caused by reduction in glomerular filtration rate)

1) Urine output less than 400 cc/24 hours; duration 1—2 weeks

2) Manifested by hyponatremia, hyperkalemia, hyperphosphatemia, hypocalcemia, hypermagnesemia, and metabolic acidosis

3) Diagnostic tests: BUN and creatinine elevated

b. Diuretic phase (slow, gradual increase in daily urine output)

1) Diuresis may occur (output 3—5 liters/day) due to partially regenerated tubule’s inability to concentrate urine

2) Duration: 2—3 weeks; manifested by hyponatremia, hypokalemia, and hypovolemia

3) Diagnostic tests: BUN and creatinine elevated

c. Recovery or convalescent phase: renal function stabilizes with gradual improvement over next 3—12 months

C. Nursing interventions

1. Monitor/maintain fluid and electrolyte balance.

a. Obtain baseline data on usual appearance and amount of client’s urine.

b. Measure l&O every hour; note excessive losses.

c. Administer IV fluids and electrolyte supplements as ordered.

d. Weigh daily and report gains.

e. Monitor lab values; assess/treat fluid and electrolyte and acid-base imbalances as needed  

2. Monitor alteration in fluid volume.

a. Monitor vital signs, PAP, PCWP, CVP as needed.

b. Weigh client daily.

c. Maintain strict 1&O records.

d. Assess every hour for hypervolemia; provide nursing care as needed.

1) Maintain adequate ventilation.

2) Decrease fluid intake as ordered.

3) Administer diuretics, cardiac glycosides, and antihypertensives as ordered; monitor effects.

e. Assess every hour for hypovolemia; replace fluids as ordered.

f. Monitor ECG and auscultate heart as needed.

g. Check urine, serum osmolality/osmolarity, and urine specific gravity as ordered.

3. Promote optimal nutritional status.

a. Weigh daily.

b. Maintain strict l&O.

c. Administer TPN as ordered.

d. With enteral feedings, check for residual and notify physician if residual volume increases.

e. Restrict protein intake. 

4. Prevent complications from impaired mobility (pulmonary embolism, skin breakdown, atelectasis; 

5. Prevent fever/infection.

a. Take rectal temperature and obtain orders for cooling blanket/antipyretics as needed.

b. Assess for signs of infection.

c. Use strict aseptic technique for wound and catheter care.

6. Support client/significant others and reduce/ relieve anxiety.

a. Explain pathophysiology and relationship to symptoms.

b. Explain all procedures and answer all questions in easy-to-understand terms.

c. Refer to counseling services as needed.

7. Provide care for the client receiving dialysis 

8. Provide client teaching and discharge planning concerning

a. Adherence to prescribed dietary regimen

b. Signs and symptoms of recurrent renal disease

c. Importance of planned rest periods

d. Use of prescribed drugs only

e. Signs and symptoms of UTI or respiratory infection, need to report to physician immediately

Chronic Renal Failure

A. General information

1. Progressive irreversible destruction of the kidneys that continues until nephrons are replaced by scar 

tissue; loss of renal function is gradual

2. Predisposing factors: recurrent infections, exacerbations of nephritis, urinary tract obstruction, diabetes mellitus, hypertension

B. Medical management

1. Diet restrictions

2. Multivitamins

3. Hematinics

4. Aluminum hydroxide gels

5. Antihypertensives

C. Assessment findings

1. Nausea, vomiting; diarrhea or constipation; decreased urinary output; dyspnea

2. Stomatitis, hypotension (early), hypertension (later), lethargy, convulsions, memory impairment, pericardial friction rub, CFIF

3. Diagnostic tests: urinalysis

a. Protein, sodium, and WBC elevated

b. Specific gravity, platelets, and calcium decreased

D. Nursing interventions

1. Prevent neurologic complications.

a. Assess every hour for signs of uremia (fatigue, loss of appetite, decreased urine output, apathy, confusion, elevated blood pressure, edema of face and feet, itchy skin, restlessness, seizures).

b. Assess for changes in mental functioning.

c. Orient confused client to time, place, date, and persons; institute safety measures to protect client from falling out of bed.

d. Monitor serum electrolytes, BUN, and creatinine as ordered.

2. Promote optimal GI function.

a. Assess/provide care for stomatitis

b. Monitor nausea, vomiting, anorexia; - administer antiemetics as ordered.

c. Assess for signs of Gl bleeding.

3. Monitor/prevent alteration in fluid and electrolyte balance.

4. Assess for hyperphosphatemia (paresthesias, muscle cramps, seizures, abnormal reflexes), and     administer aluminum hydroxide gels (Amphojel AlternaGEL) as ordered.

5. Promote maintenance of skin integrity.

a. Assess/provide care for pruritus.

b. Assess for uremic frost (urea crystallization on the skin) and bathe in plain water.

6. Monitor for bleeding complications, prevent injury to client.

a. Monitor Hgb, hct, platelets, RBC.

b. Hematest all secretions.

c. Administer hematinics as ordered.

d. Avoid lM injections.

7. Promote/maintain maximal cardiovascular function.

a. Monitor blood pressure and report significant changes.

b. Auscultate for pericardial friction rub.

c. Perform circulation checks routinely.

d. Administer diuretics as ordered and monitor output.

e. Modify digitalis dose as ordered (digitalis is excreted in kidneys).

8. Provide care for client receiving dialysis.

GIT and F&E

Nausea and Vomiting

A. General information

I. Nausea: a feeling of discomfort in the epigastrium with a conscious desire to vomit; occurs in association with and prior to vomiting.

2. Vomiting: forceful ejection of stomach contents from the upper GI tract. Emetic center in medulla is stimulated (e.g., by local irritation of intestine or stomach or disturbance of equilibrium), causing the vomiting reflex.

3. Nausea and vomiting are the two most common manifestations of GI disease.

4. Contributing factors

a. GI disease

b. CNS disorders (meningitis, CNS lesions)

c. Circulatory problems (CHF)

d. Metabolic disorders (uremia)

e. Side effects of certain drugs (chemotherapy, antibiotics)

f. Pain

g. Psychic trauma

h. Response to motion

B. Assessment findings

1. Weakness, fatigue, pallor, possible lethargy

2. Dry mucous membrane and poor skin turgor/ mobility (if prolonged with dehydration)

3. Serum sodium, calcium, potassium decreased

4. BUN elevated (if severe vomiting and dehydration)

C. Nursing interventions

1. Maintain NPO until client able to tolerate oral, intake.

2. Administer medications as ordered and monitor effects/side effects.

a. Phenothiazines: chlorpromazine (Thorazine), perphenazine (Trilafon), prochlorperazine (Compazine), trifluoperazine (Stelazine)

b. Antihistamines: benzquinamide (Emete-con), dimenhydrinate (Dramimine), diphenhydramine (Benadryl), hydroxyzine (Atarax, Vistaril), cyclizine (Marezine), meclizine (Antivert), prornethazine (Phenergan)

c. Other drugs to help control nausea and vomiting: thiethylperazine (Torecan), trimethobenzamide (Tigan)

3. Notify physician if vomiting pattern changes.

4. Maintain fluid and electrolyte balance.

a. Administer,IV fluids as ordered, keep accurate record of l&O.

b. Record amount/frequency of vomitus.

c. Assess skin tone/turgor for degree of hydration.

d. Monitor laboratory/electrolyte values.

e. Test NG tube drainage or vomitus for blood, bile; monitor pH.

5. Provide measures for maximum comfort.

a. Institute frequent mouth care with tepid water/saline mouthwashes.

b. Remove encrustations around nares.

c. Keep head of bed elevated and avoid sudden changes in position.

d. Eliminate noxious stimuli from environment.

e. Keep emesis basin clean.

f. Maintain quiet environment and avoid unnecessary procedures.

6. When vomiting subsides provide clear fluids (ginger ale, warm tea) in small amounts, gradually introduce solid foods (toast, crackers), and progress to bland foods (baked potato), in small amounts.

7. Provide client teaching and discharge planning concerning

a. Avoidance of situations, foods, or liquids that precipitate nausea and vomiting

b. Need for planned, uninterrupted rest periods

c. Medication regimen, including side effects

d. Signs of dehydration

e. Need for daily weights with frequent anthropometric measurement

Diarrhea

A. General information

1. Increase in peristaltic motility, producing watery or loosely formed stools. Diarrhea is a symptom of other pathologic processes.

2. Causes

a. Chronic bowel disorders

b. Malabsorption problems

c. Intestinal infections

d. Biliary tract disorders

e. Hyperthyroidism

f. Saline laxatives

g. Magnesium-based antacids

h. Stress

i. Antibiotics

j. Neoplasms

k. Highly seasoned foods

B. Assessment findings

1. Abdominal cramps/distension, foul-smelling watery stools, increased peristalsis

2. Anorexia, thirst, tenesmus, anxiety

3. Decreased potassium and sodium if severe

C. Nursing interventions

1. Administer antidiarrheals: diphenoxylate with atropine (LomotiI), paregoric, loperamide (Imodium), Kaopectate as ordered; monitor effects.

2. Control fluid/food intake.

a. Avoid milk and milk products.

b. Provide liquids with gradual introduction of bland, high-protein, high-calorie, low-fat, low-bulk foods.

3. Monitor and maintain fluid and electrolyte status; record number, characteristics, and amount of each stool.

4. Prevent anal excoriation.

a. Cleanse rectal area after each bowel movement with soap and water and pat dry.

b. Apply A and D ointment or Desitin to promote healing.

c. Use a local anesthetic as needed.

5. Provide client teaching and discharge planning concerning

a. Medication regimen

b. Adherence to prescribed diet and avoidance of foods that are known to produce diarrhea

c. Importance of perineal hygiene and care and daily assessment of skin changes

d. Importance of good handwashing techniques after each stool

e. Need to report worsening of symptoms (increased abdominal cramps, increased frequency or amount of stool)

f. Need to assess daily weights with frequent anthropometric measurements

ABG Interpretation
1. The pH is the first value that you must look at:




Normal 7.35-7.45




If pH is 7.46 and above ( ALKALOSIS is the problem




If pH is 7.34 and below ( ACIDOSIS is the problem

2. Second, look at the pCO2




Normal is 35-45 mmHg

If more than 45 (46 and above)( Carbon Dioxide is retained in the body( respiratory problem

If less than 35 (34 and below)( Carbon dioxide is exhaled more outside of the body ( respiratory problem

3. Try to determine the relationship of the pH and pCO2 to determine compatibility and respiratory problem

If pH is less than 7.35 (ACIDOSIS) and pCO2 is greater than 45, retained carbon dioxide is causing the problem (RESPIRATORY ACIDOSIS

If ph is greater than 7.45 (ALKALOSIS) and pCO2 is less than 35, 
excess excretion or lack of carbon dioxide in the body is causing 
the   problem( RESPIRATORY ALKALOSIS

4. Third, look at the HCO3 (Bicarbonate)




Normal is 22-26 mEq/L

If the HCO3 is less than 22, bicarbonate is less or the level is lower than normal (METABOLIC problem 

If HCO3 is more than 26, bicarbonate is retained in the body more than the normal level( Metabolic problem 

5. Determine now the relationship of pH and Bicarbonate with the use of base excess

If pH is less than 7.35 (ACIDOSIS) and Bicarbonate is less than 22 and the base Excess is (-) 2 Meq/L, this low bicarbonate is causing the problem( METABOLIC ACIDOSIS

If the pH is greater than 7.45 (ALKALOSIS) and bicarbonate is 
more than 26, and the base excess is (+) 2, this high bicarbonate is causing the problem( METABOLIC ALKALOSIS

6. Determine the evidence of compensation

A. In respiratory acidosis, the kidneys will respond by retaining or producing bicarbonate to minimize the acidosis. Bicarbonate is expected to be more than 26 if there is renal compensation

B. In respiratory alkalosis, the kidney will respond by excreting bicarbonate to minimize alkalosis, bicarbonate is expected to be below 22 if there is renal compensation

C. In metabolic acidosis, the lungs respond by blowing off carbon dioxide to minimize the acidosis, thus pCO2 is expected to be below 35 if there is respiratory compensation

D. In metabolic alkalosis, the lungs compensate by retaining carbon dioxide to minimize the alkalosis, thus pCO2 is expected to be more than 45 if there is respiratory compensation

7. Compensated imbalances are present if the pH becomes normal after the compensatory mechanisms affect the acid-base problem.


















































































































































































































































































































































































