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COURSE DESCRI PTI O\t

This unit serves as the foundation for all theoretical and clinica
conponents. Discussion is directed at areas of normal fluid and

el ectrolyte concentrations and their role as well as normal acid-base

bal ance. It expands fromnormal to abnornmal in ternms of edema formation,
dehydration, electrolyte inbalance, and acid-base disturbances.

Met hods of nursing intervention and nanagenent are related to the
pat hol ogioal conditions.

A practice session of hypothetical situations on assessnent of fluid and
el ectrolyte balance and interpretation of acid-base disturbances is
provi ded. | ntravenous equi pnent and therapy as well as central venous
pressure |ine maintenance and neasurenent is incorporated.

TERM NAL COURSE OBJECTI VES:

Uilizing the Nursing Process in the managenent of the critically ill
patient, the critical care nurse wll:

a) systematically assess the functions of all body systens;
b) i ncorporate know edge of the inter-relatedness of all body systens;

C) recogni ze the clinical presentation and related diagnostic findings
of various pathol ogi cal conditions;

d) provide the essential elenents of nursing care that will neet the
needs of patients with nultiple problens;

e) anticipate potential conplications of patients with nmulti-system
probl ens;

f) adapt nursing care according to phases of growh and devel opnent;

s)] adjust nursing care in accordance to the psychol ogi ca
mani festati ons of the patient;

h) justify the nursing diagnosis, plan treatnent noduiities and
i nterventions required,

i) adm ni ster and eval uate patients' response to nutritional, fluid
and el ectrol yte therapy;
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appropriately adm nister and evaluate patient response to
phar nocol ogi cal agents?

assist in the maintenance of optimal airway patency and circul ation
integrity;

ensure the operation and effectiveness of machines and specialized
equi pnent ;

provide the appropriate care for patients on continuous ventilatory
or circulatory support systens;

performessential nursing care related to the patient with invasive
moni toring;

report accurately and record assessnent data, changes in patient
status and responses to therapy in accordance with policies of the
enpl oyi ng agency;,

communi cate effectively with patients, famlies, and nenbers of the
health care team

participate in the design and inplenentation of patient and famly
educati on;

evaluate the inpact of the critical care environnment on patients,
famly menbers and staff;

collaborate with patient, famly and other nenbers of the health
care team in planning care from adm ssion through to
rehabilitation;

assune the responsibility for creating an environnent of safe
practice;

conply with legislation and regul ati ons governing nursing practice;

is the responsibility of each nurse to maintain nursing

conpet enci es by continuously assessing his/her skills and know edge by
participating in formal and informal learning activities, when
appropri ate.
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Course Content

The Cell
1) The Cell Menbrane
2) Cellular Properties

and Functions
3) Na-K (sodium potassium
4) Action Potenti al
5) Energy Metabolism

- aerobic

- anaerobic

- protein and fat

Body Pl uids

1) I1C and EC conpartnents
2) 1C and EC el ectrolytes

Transport Mechani sns

1) Osnosis
2) Diffusion - sinple

- facilitated
3) Active Transport

Sol uti ons

1) Isotonic

2) Hypertonic

3) Hypotonic

4) Def* Osmolality

IC-EC Fluid Shift

1) Swel ling,
Cells

Shrinki ng of

intracel | ul ar

intracel | ul ar

NOR 401
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Course Objectives

descri be the normal
function of the cell

structure and
menbr ane

di scuss the Na-K punmp mechanism in
relationship to action potenti al
outline each of the nmethods of
met abol i sm

ener gy

identify the major fluid compartnents
and the electrolyte concentrations
found in each

expl ain each of
obj ectives

the transport

differenti ate between isotonic,
tonic and hypotonic sol utions
to safely adm nister

define osmolality

hyper -
in order

utilizing the know edge of solutions,
explain the fluid shifts that occur to
result in the swelling or shrinking of
cells

and extracell ul ar

and extracell ul ar
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Fl uid Pressures

1) Capillary Hydrostatic
Pressure

2) Plasma Oncotic Pressure

3) ISF Oncotic Pressure

4) Interstitial Fluid
Pressure

Capillary Fuid Dynamcs
1) Starling' s Law

Wat er Bal ance

1) | ntake- Cut put
2) Daily Wi ght
3) Infant and Adult

Regul ati on of Water

1) Hor nonal
- Antidiuretic Hornone
- Al dosterone
- Renin Angiotens in
System

gg Ner vous
I : .
4) E??aect of Diuretics

El ectrol ytes

1) Amount, Distribution,
Function and Regul ation
of Na+, K+, Ca++, My++,
cl HCO Pr ot ei ns

Aci d- Base Bal ance

1) Definition of Terns
Aci dosi s, Al kal osi s,
Hypoxem a, Hypoxiar pH,

pCo_ HOOg BE, PQ
O sat

2) Sources of Acids
- fixed volatile

Bal ance

NUR 401
Cour se Nunber

Course (bjectives

explain the four fluid pressures that
relate to capillary fluid shifting

outline nmethods of determning fluid
bal ance and of accurate recording

di scuss the renin-angiotensin system
and its role in relation to ADH and
al dosterone in the regul ati on of
arterial blood pressure

explain the effect of major diuretics

describe the regulation of each of the
maj or cations and anions

define the mjor

term nol ogy in acid-
base

interpretation
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3) Buffer Systens
- Carbonic Acid Buffering
System
- Phosphate
- Proteins
4) Regul ation - Lungs
- Ki dneys

Fornmati on of Edema Due To

1) Increased Capillary
Hydrostatic Pressure

2) Changes in Capillary
Menbrane Perneability

3) Low Blood Protein

4) Lynphatic Bl ockage

Dehydrati on

13 Causes
2) Signs and Synptons

Over | oad

1) Causes
2) Signs and Synptons

C. V. P. Lines and Measurenent
(Central Venous Pressure)

El ectrol yte I nbal ances

1) Hypernatrem a
- Henob-concentration
- Na+ Excess

2) Hyponatrem a
- Henodil ution
- Na+ Deficit

3) Hyperkal em a,
Hypokal em a

NUR 401
Course Numbeir

Course (bjectives

descri be three buffer systens enpl oyed
to mai ntain acid-base bal ance

differentiate between renal and
respiratory regul ation of acid-base
bal ance

di scuss the factors that influence the
formati on of edema

state the appropriate nursing inter-
ventions for the patient with edema

list the signs and synptons of over-
|l oad and dehydration and relate to the
under | yi ng pat hophysi ol ogy

develop a nursing care plan to assist
in the care of the patient with
dehydrati on

di scuss the use of C.V.P. neasurenents
to deternmine an indication of venous
return to the right heart

descri be each of the electrolyte

i mbal ances with reference to etiol ogy,
pat hophysi ol ogy

di agnostic studies, clinical
presentation and managenent

fornulate a plan for nursing inter-
vention to assist in the maintenance
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4) Hypercal cem a,
Hypocal cem a

5) Hyper magnesi um
Hypor aagnesi um

6) Protein Excess and
Deficit

Q Aci d- Base | nbal ances

1) Causes, dinical

Presentati on and

pretation of the
fol | ow ng:

I nter-

- Respiratory Acidosis
-» Respiratory Al kal osi s
-+ Metabolic Aci dosis

- Metabolic Alkalosis

NUR 401
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Course (bjectives
of electrol yte bal ance

di scuss the psychol ogi cal support
required for a patient with an
el ectrol yte disturbance

state the mmj or causes of each of the
four i nbal ances
list the clinical findings of acidosis
and al kal osi s

differentiate between correction and
conpensati on

i nterpret acid-base inbalances in
relation to disease

METHOD OF ASSESSMENT ( GRADI NG METHOD) i

1) Test #1 (worth 40% of final

The Cell

Body Fl uids
Transport Mechani sns
Sol uti ons

|GEC Fluid Shift

2) Test #2 (worth 60% of final

- FElectrolytes
El ectrol yte |nbal ances
Aci d- Base Bal ance

- Aci d-Base | nbal ances

A m ni nrum achi evenent | evel

HOURS

7 Weeks (Total of 21 Hours -

mar k)

Fl uid Pressures
Capillary Fluid Dynam cs
Wat er Bal ance

Regul ati on of Water Bal ance

mar k)
Fornmati on of Edenma
Dehydr at i on
Overl oad
- C V. P.

of 70% is required.

3 hours per week)
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TEXTBOCKS;

1) Bur ke, Shirley, The Conposition and Function of Body Fl uids The
C V. Msby Co., Toronto, 1980.

2) Wl dy, Norma Jean, Body Fluids and El ectrol yes The C. V. Moshy
Co., Toronto, 1984.

CLASS SCHEDULE!

Week #1 Readi ng Assi gnnents

The Cell Part 1 (Veldy)

Body Fl uids Chapters 1, 3, 4, 10, pp 173-179
Transport Mechani snms (Bur ke)

Sol uti ons

|GEC Fluid Shift

Week #2

Fluid Pressures Part 1 (\Weldy)

Capillary Fluid Dynam cs Chapters 1, 3, 6 (Burke)

Wat er Bal ance
Regul ati on of Water Bal ance

Week #3

Test #1 (1 1/2 hours) Test #1 (Content A-1)

El ectrol ytes Part 1 (\Weldy)
Chapter 5 (Burke)

Week #4

El ectrol ytes Part 1, 4 (\Weldy)

El ectrol yte | nbal ances Chapter 5 (Burke)

Woek #5

Aci d- Base Bal ance Part 2 (\Weldy)

Aci d- Base | nbal ances Chapters 8, 9 (Burke)

Articles "Interpreting ABG s
(Oh Reserve in Library)
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Week #6 Readi ng Assi gnments
Formati on of Edema Part 3 (\Weldy)
Dehydr ati on Chapters 2, 3, 10 (Burke)
Overl oad
C. V. P
Week #7
Test #2 Test #2 (Content J-Q

REFERENCE LI STt

Burke, Shirley, The Conposition and Function of Body Fluids. The
C. V. Mshy Co., Toronto, 1980.

ol dberger, Emanuel, A Prinmer of Water, Electrolyte and Aci d-Base
Syndrones* Lea and Febiger Co., New York, 1980.

Guyton, Arthur, Human Physi ol ogy and Mechani sns of Di sease, 3rd Ed.,
W B. Saunders Co., Philadel phia, 1982.

Ham | ton, Helen, Mnitoring Fluid and El ectrolytes Precisely. Interned
Communi cations, Inc., Pennsylvania, 19 79.

Hudak, C-, Lohr, T., and Gallo, B., Critical Care Nursing.
J.B. Lippincott Co., Philadel phia, 1982.

Kee, Joyce, Fluids and Electrolytes with Cinical Applications. John
Wley & Sons, Inc., New York, 1978.

Kenner, C, CGuzzetta, C, and Dossey, B., Critical Care Nursing Body,
Mnd, Spirit. Little, Brown and Co., Boston, 1985.

Keyes, Jack, Fluid Electrolyte and Aci d-Base Regul ati on. Wadsworth
Health Sciences Division, Inc., California, 1985.

Meyer, Nancy, Nursing the Ciitically 111 Adult, Applying Nursing
Di agnosi s. Addi son-Wesl ey Publishing Co., California, 1984.

Reed, G, and Sheppard, V., The Regulation of Fluid and El ectrolyte
Bal ance. W B. Saunders Co., Philadel phia, 1977.

Stolar, Vera, Human Aci d-Base Chemi stry. The Anerican Journal of
Nursing Co., New York, 1973.




CELLULAR HOVEOSTASI S NUR 401
Coi j rse" Nane ! Cour se~Nuni ber

Urrowsr Susan, The Nursing Cinics of North Arerica. WB. Saunders Co.,
Phi | adel phia, 1980.

Wel dy, Norma Jean, Body Fluids and El ectrolytes. The CV- Msby Co.,
Toronto, 1984.




