MACOMB COMMUNITY COLLEGE

RESPIRATORY THERAPY PROGRAM

RSPT 1115 - OBJECTIVES
I. MODULE A – DIAGNOSTICS
A. Specific topics covered
1. Electrocardiography (A-1)
2. Pulmonary Function Studies (A-2)

3. Arterial Blood Sampling and Analysis (A-3)

B. OBJECTIVES:  At the completion of this module, the student will be able to:

1. Module A-1 – Electrocardiography

a. Define all terms associated with Module A-1.

b. Describe the anatomy and physiology of the heart and vascular systems. 

c. Describe the basic principles of electrophysiology of the heart. 

d. State the normal conduction pathway of impulses through the heart.

e. Correlate the normal ECG tracing and state the significance of each of the following waves, segments, or intervals:

i. P wave

ii. QRS complex

iii. T wave

iv. PR interval 

v. PR segment

vi. ST segment

vii. QT interval

f. Given an ECG tracing, determine the following:

i. Atrial rate

ii. Ventricular rate

iii. PR interval

iv. QRS duration

v. Significance, if any, of the T wave

vi. Evaluate ST segment.

vii. Identify the R-R interval regularity

viii. Determine the mean QRS axis

g. State the normal values for each of the following: 

i. Ventricular rate

ii. PR interval

iii. QRS complex
h. Recognize the following normal tracings or dysrhythmias:

i. Normal Sinus Rhythm

ii. Sinus Tachycardia

iii. Sinus Bradycardia

iv. First-Degree Heart Block

v. Second-Degree Heart Block (Type I)

vi. Second-Degree Heart Block (Type II)

vii. Third-Degree (Complete) Heart Block

viii. Atrial Fibrillation

ix. Atrial Flutter

x. Premature Ventricular Contractions

xi. Ventricular Tachycardia

xii. Ventricular Fibrillation

xiii. Asystole

i. Describe the phenomenon known as Pulseless Electrical Activity (PEA)

j. Describe the positive and negative pole (if present) for each of the following:

i. Lead I

ii. Lead II

iii. Lead III

iv. Lead aVR

v. Lead aVL

vi. Lead aVF

vii. Lead V1
viii. Lead V2
ix. Lead V3
x. Lead V4
xi. Lead V5
xii. Lead V6
k. Identify equipment necessary for performing a 12-lead ECG.

l. Perform a 12-lead ECG.

m. Identify the different types of artifact and state how the tracing can be corrected.

n. Given a 12-lead ECG, determine the axis deviation.

o. List two situations that will cause an axis deviation.

p. Describe the electrode placement for a posterior ECG.
q. Compare and contrast right-ventricular myocardial infarctions from left-ventricular myocardial infarctions.

r. Describe the electrode placement for a right-sided ECG.

s. Describe the progression of changes in the ECG tracing during the evolution of a myocardial infarction.

2. Module A-2 – Pulmonary Function Studies

a. Define all terms associated with module A-2.

b. Describe the purpose of pulmonary function testing.

c. Draw and label a spirogram for a healthy, 70 kg male.  Include the full names of all 4 volumes and 4 capacities and estimated quantities in milliliters.

d. List the normal values for the following and the technique for measuring the following at the bedside:

i. Tidal volume
ii. Frequency 

iii. Minute ventilation

iv. Inspiratory capacity 

v. Inspiratory reserve volume

vi. Expiratory reserve volume 

vii. Vital capacity

e. List three ways lung volumes can be measured.

f. List the steps for performing a peak flow measurement.

g. Describe the NAEPP’s Peak Flow Zones.

h. Describe the purpose of flow rate measurements.

i. Describe the relationship between flow and volume.

j. List three ways flow can be measured.

k. Describe the operation and limitation of flow measuring devices.

l. Describe a Maximal inspiratory Pressure/Maximal Expiratory Pressure (MIP/MEP) maneuver.

m. State the indications and the normal values for a MIP and MEP.

n. Describe how pressure measurements are obtained.

o. Given bedside parameters, interpret the results of the tests.

p. List the indications, contraindications, hazards and complications of spirometry according to the AARC’s Clinical Practice Guideline:  Spirometry. 

q. Describe the operation and limitation of volume displacement spirometers.

r. List the volumes and capacities that can be measure with bedside spirometry.

s. List the volumes and capacities that cannot be measured with simple bedside spirometry and state the reason why.

t. Given a Volume-Time tracing, identify the following measurements: 
i. Forced vital capacity (FVC)
ii. FEV0.5
iii. FEV1
iv. FEV3
v. FEV6
vi. FEF200-1200
vii. FEF25 – 75%
viii. Peak expiratory flow rate (PF)
ix. FEV1/FVC

x. FEV1/FEV6
xi. Forced expiratory time (FET)
u. Describe the Maximal Voluntary Ventilation (MVV) maneuver. 

v. Describe the FV Loop maneuver.

w. Given a Flow-Volume Loop, label the following:

i. FVC
ii. PIFR
iii. PEFR.

x. State the characteristic defect found in restrictive pulmonary diseases.
y. Describe the expiratory maneuver findings in restrictive pulmonary diseases.
z. Describe the lung volume and capacity findings in restrictive pulmonary diseases.
aa. Describe the shape characteristics of Flow-Volume Loops found with restrictive pulmonary diseases.

ab. State the characteristic defect found in obstructive pulmonary diseases.
ac. Describe the expiratory maneuver findings in obstructive pulmonary diseases.
ad. Describe the lung volume and capacity findings in obstructive pulmonary diseases.

ae. Describe the shape characteristics of Flow-Volume Loops found with obstructive pulmonary diseases.
af. Describe the dynamic compression mechanism.

ag. State the relationship of Bernoulli’s Principle and Poiseuille’s Law to obstructive lung disease.

ah. List the indications for a Pulmonary Diffusion Capacity measurement. 
ai. List three reasons for a reduction in Pulmonary Diffusion Capacity.
aj. Given a bedside pulmonary function study, evaluate the findings. 
ak. Given an actual measurement and a predicted value, determine the percent-predicted. 
al. Given a clinical situation, state how pulmonary function results can be used to alter therapy.

3. Arterial Blood Sampling and Analysis

a. List the normal values for arterial and venous blood-gas parameters.

b. List the indications for and recommended frequency of blood-gas analysis according to the AARC’s Clinical Practice Guideline:  In Vitro pH and Blood-gas Analysis and Hemoximetry.

c. List the contraindications and potential complications of arterial puncture according to the AARC’s Clinical Practice Guideline: Sampling for Arterial Blood-Gas Analysis. 

d. List the items to be reviewed on the patient chart, during interview and during assessment prior to arterial sampling.

e. List the equipment required for arterial sampling.

f. List the sites commonly used for arterial puncture, identify the related veins and nerves surrounding the site, and state the advantages and disadvantages of each.

g. State the purpose of the modified-Allen test.

h. Describe the process for obtaining an arterial blood-gas.

i. List the two central lines where blood can be drawn for blood-gas analysis.

j. State how pre-analytical errors can affect blood-gas results.

k. List the contraindications and potential complications of capillary puncture according to the AARC’s Clinical Practice Guideline: Capillary Blood-Gas Sampling for Neonatal and Pediatric Patients.

l. List the equipment required for capillary blood sampling.

m. List the sites commonly used for capillary puncture, identify the related veins and nerves surrounding the site, and state the advantages and disadvantages of each.

n. Describe the process for obtaining a capillary blood-gas.

o. Describe the steps for blood-gas analysis.

p. Compare and contrast the different types of blood-gas analyzers.

q. Name each blood-gas electrode and state what it measures.

r. List the errors that can occur during blood-gas analysis and the effect on blood-gas results.

s. State the purpose of CO-oximetry and the parameters it provides.

t. Describe the technique of photospectrometry used in a CO-oximeter to determine oxygen saturation and dyshemoglobins.

u. Describe some situations where CO-oximetry analysis of arterial blood should be done.

v. State what hematocrit is.

w. List which aspects of analysis should be monitored to assure accurate blood-gas result reporting according to the AARC’s Clinical Practice Guideline:  In Vitro pH and Blood-gas Analysis and Hemoximetry.

x. Describe the methods used in a blood-gas lab for quality assurance.

y. Describe the requirements of documentation of a blood-gas sample according to the   AARC’s Clinical Practice Guideline: Sampling for Arterial Blood-gas Analysis.

z. Define and give the normal values for the oxygen indices in the table included at the end of this module.

aa. List and define the different forms of hypoxemia and hypoxia.

ab. Compare the production of fixed to volatile acids.

ac. Compare the bicarbonate and bicarbonate buffering systems.

ad. State the role of the lungs and kidneys in acid excretion.

ae. State the relationship between HCO3- to Carbonic Acid ratio for normal acid base balance.
af. State the four primary acid-base disturbances and what is the primary defect leading to the disturbance. 

ag. Given an arterial blood-gas result, classify the acid-base status (including the presence or absence of compensatory mechanisms) and oxygenation status.

ah. Briefly define the following ventilatory acid-base abnormalities and give a blood-gas example of each:

i. Acute alveolar hyperventilation with hypoxemia (respiratory alkalosis or respiratory insufficiency).
ii. Acute ventilatory failure with hypoxemia (uncompensated respiratory acidosis).
iii. Chronic ventilatory failure with hypoxemia (compensated respiratory acidosis).
iv. Acute alveolar hyperventilation superimposed on chronic ventilatory failure.
v. Acute ventilatory failure superimposed on chronic ventilatory failure.
ai. State how each of the following are derived and what the normal value (or range):
i. PaO2
ii. P(A-a)O2
iii. PaO2/PAO2
iv. PaO2/FiO2
v. SaO2
vi. CaO2
vii. CO2
viii. CO2
ix. DO2
x. C(a-v)O2
xi. O2
xii. O2ER

xiii. SO2
xiv. P50 (OHDC)

xv. s/t
II. MODULE B - Protocol & Documentation

A. SPECIFIC TOPICS 
1. Respiratory Therapy Consult Service
2. Treatment protocols
3. Respiratory disorders
4. Scenarios 
5. Medical record
6. HIPAA regulations.

B. OBJECTIVES:  At the completion of this module, the student will be able to:
1. Define the three primary care delivery models and give the advantages and disadvantages of each.

2. Define misallocation and give an example.

3. Describe what a protocol is and its purpose.

4. Define what elements are needed for an acceptable Respiratory Care protocol.

5. Describe the purpose of an algorithm.

6. State the purpose of the AARC Clinical Practice Guidelines and how to obtain them.
7. State the benefits of respiratory therapy consult services.

8. Describe some of the reasons a protocol program may fail.

9. Describe the forms used for Respiratory Therapy Consult Service (triage & care plan). 
10. Define the following:

a. Anatomic alterations

b. Pathophysiologic mechanisms

c. Clinical manifestations

d. Algorithm

e. DRG

11. State the correlation between clinical practice guidelines and a TDP program.

12. State the benefits of a TDP program.
13. List the qualifications of a “safe and ready” respiratory practitioner.

14. Draw a flow chart of the major steps of a TDP program.

15. List the steps in the assessment process.

16. Describe what each of the following clinical indicators are and what therapeutic modalities would be indicated: 
a. Wheezing


b. Weak cough & excessive secretions



c. Bronchial breath sounds


d. Hyperresonant percussion note
e. Atelectasis


f. Consolidation


g. Increased alveolar-capillary membrane thickness



h. Bronchospasm


i. Bronchial secretions


j. Distal airway and alveolar weakening


17. State the significance of a severity assessment.

18. List the four most common treatment protocols and state the clinical objective(s).

19. State the basis of treatment selection and frequency.

20. State which therapy is directed to each of the following lung components:
a. Airway lumen


b. Airway wall


c. Supporting structures


21. State the intended purposes of each of the following groups as it relates to a patient chart:
a. Health care workers


b. Government Agency o a or Accreditation Team


c. Insurance Providers


d. Members of the Legal System
22. Compare the benefits and drawbacks of the three major forms of charting.

23. Describe the purpose of a patient chart.

24. List and describe three different types of patient records.

25. Discuss some of the legal aspects of recordkeeping.

26. Describe the components of a traditional medical record.

27. List some general rules for medical record keeping.

28. List the legal and practical obligations involved in recordkeeping. 

29. Define HIPAA and describe its purpose.

30. List different ways a health care practitioner can ensure confidentiality of the patient’s medical information. 

III. MODULE C – Medical Gases

A. SPECIFIC TOPICS 
1. Compressed gases 
2. Delivery systems
3. Properties of liquids

4. Hydrodynamics

5. Hagen-Poiseuille’s equation

6. Bernoulli's Law 

7. Venturi Principle 

8. Air entrainment systems

9. Low vs. high flow O2 equipment

10. Fluidics
11. Oxygen Therapy

12. Humidity Therapy

13. Temperature

14. Measurement systems

15. Conversion     

16. Heat transfer

17. Kinetic activity (p 92)

18. Heat and other forms of energy

19. Conservation of energy & matter

B. OBJECTIVES:  At the completion of this module, the student will be able to:


1. Module B-1 – Compressed Gases
a. Identify and describe those gases classified as medical gases.

b. For oxygen, state the molecular weight, density, and fractional concentration and partial pressure in room air.

c. Identify those medical gases that are considered flammable, combustion supporting, and non-flammable.

d. Describe the process of oxygen production called of fractional distillation.

e. Describe oxygen production by the methods of physical separation.

f. Describe the main methods for storing medical gases.

g. State which agency controls the construction of gas cylinders.

h. State what the cylinder markings indicate.

i. State the purpose of elastic expansion testing.

j. Identify the proper cylinder color codes given to medical gases.

k. For an “E” and “H” cylinder of oxygen, identify the filling pressure, weight, cubic feet and liters of oxygen they contain.

l. Describe the cylinder safety relief systems for large and small cylinders.

m. Compare what the pressures in a gas versus a liquid cylinder indicate.

n. Describe safe storage and handling of gas cylinders.

o. Describe the formula for calculation of gas cylinder duration and calculate duration of use for a full “H” and “E” cylinder running at 5 L/min.

p. List three hazards of uses of medical gas cylinders.

q. Describe the operation of a liquid oxygen reservoir.

r. Describe the purpose of liquid oxygen use in the home.

s. List two hazards associated with use of home liquid oxygen systems.

t. Write the two formulae for calculating the duration for a liquid container given its weight. 
u. Describe the advantages and disadvantages of a central bulk liquid oxygen supply system.

v. State which agency set safety standards for bulk oxygen systems.

w. List two types of bulk oxygen systems.

x. Describe the components of a health care facility medical gas distribution system.

y. Describe a zone valve and State its use during a fire or construction.

z. Describe the function of the Low/High pressure and Changeover to reservoir alarms in a bulk system and the appropriate response to each.

aa. Define the initials ASSS, state where it is used and identify equipment fittings using ASSS.

ab. Define the function of the Pin index Safety System, state where it is used and identify equipment fittings using this system.

ac. Define the initials DISS, state where it is used, and identify equipment fittings using DISS.

ad. State the function of Quick-connects and where they are used.

ae. State the operation of a pressure-reducing valve.  

af. Differentiate between a single-stage and a multi-stage device, a pre-set and adjustable pressure reducing valve.

ag. List three flow-metering devices.

ah. State the function of a flow restrictor.

ai. State the function of a Bourdon gauge and describe how it will perform when exposed to back pressure.

aj. State the function of a Thorpe tube flowmeter.

ak. Compare a pressure-compensated and a non-pressure- compensated flowmeter and state how each will perform when exposed to back pressure.

al. State why gas supply equipment is gas specific.

am. State which equipment is best suited to transport patients with O2.

2. MODULE C-2 – Medical Gases

a. Define the following terms:

i. Buoyancy
ii. Pascal’s principle
iii. Viscosity

iv. Fluid
v. Flow
vi. Velocity



vii. Pressure gradient
viii. Tidal volume
ix. Minute ventilation

x. Peak inspiratory flow rate
xi. High-flow system
xii. Low-flow system

xiii. Shear rate
xiv. Shear stress
xv. Ejectors
xvi. Acceleration
xvii. Viscous shearing
xviii. Vortices


xix. Resistance

b. Distinguish between a low-flow, high-flow, reservoir and enclosure oxygen-delivery devices.

c. For each of the following oxygen delivery devices, state if it is low-flow or high-flow, the appropriate liter flow, the approximate FiO2, the advantages, and the disadvantages: 
i. Nasal Cannula
ii. Simple Mask


iii. Air Entrainment Mask






iv. Partial Rebreather Mask






v. Non-Rebreather Mask






vi. Aerosol Mask
vii. Tracheostomy Mask
viii. Face Tent
ix. Briggs Adapter (T-Bar)
d. State how oxygen concentration will increase with each 1 L/min increase in oxygen flow to a nasal cannula.

e. Describe a bubble humidifier and state its purpose.

f. List the steps required to set up, maintain and troubleshoot a bubble humidifier.

g. State the function of each of the following oxygen conservers, demonstrate proper placement, identify complications/hazards of use, and state approximate oxygen delivery capability:

i. Reservoir cannula.
ii. Pendant reservoir.
iii. Pulsed oxygen delivery.
iv. Transtracheal oxygen delivery (TTO2 or SCOOP)

h. State the proper function of a reservoir mask/bag device.

i. Compare what determines the pressure exerted by a liquid to what determines pressure exerted by a gas.
j. State what buoyancy causes to happen in a liquid and in a gas.

k. Describe the relationship between viscosity, cohesion, resistance, flow and temperature.

l. State how the viscosity of blood affects the work of the heart.
m. Differentiate between laminar and turbulent flow.

n. State the impact of Poiseuille’s Law on gas movement.

o. State the significance of the Reynolds Number.

p. State the Law of Continuity. 

q. State the Bernoulli Theorem as it relates to constriction, velocity and lateral wall pressure (assuming flow is constant).

r. State the Venturi Principle and the concept of fluid entrainment.

s. Identify the two things that will effect fluid entrainment

t. Compare a Venturi to a jet orifice/port device and state the function of each.

u. Identify the respiratory therapy equipment that utilizes the Venturi tube for fluid entrainment.
v. Identify the respiratory therapy equipment that utilizes the jet & port fluid entrainment method.
w. State how changing the jet orifice or air entrainment port will effect FiO2 and total liter flow.

x. State how changing the FiO2 on an air-entrainment device will affect the total liter flow. 

y. State how back pressure on an air entrainment system effects the oxygen concentration given an FiO2, calculate the air/oxygen ratio.
z. State the normal value for adult respiratory rate, inspiratory time and I:E ratio.
aa. Calculate a patient’s spontaneous minute ventilation using the two formulas given in class.

ab. Calculate a patient’s peak inspiratory flow rate using the two formulas given in class.

ac. Using the air:oxygen ratio and liter flow, calculate the total device liter flow.

ad. State how to determine if a device is meeting a patient’s flow demands.

ae. Assuming the minute ventilation exceeds the total liter flow of the air-entrainment device, describe what will happen to the oxygen concentration.

af. Describe the technique of blending gas concentrations by mixing air and oxygen flows.

ag. Describe the purpose and function of air-oxygen blenders and describe the function of the reed alarm.

ah. State the difference between variable-performance and fixed-performance oxygen therapy devices.

ai. State how determine the appropriate device for adult oxygen therapy according to the AARC’s Clinical Practice Guideline: Oxygen Therapy in the Acute Care Hospital. 

aj. Given a patient scenario, demonstrate the ability to follow a therapist-driven protocol for oxygen therapy.

ak. State what should be documented when assessing a patient on oxygen therapy.

al. State what Hyperbaric Oxygen (HBO) Therapy is and list three diseases/disorders treated by HBO.

am. State the purpose of an air compressor and how they are commonly used in respiratory care.

an. Identify at least two uses for each of the following and describe the oxygen-delivery device used the administer them:

i. Carbon Dioxide-Oxygen (Carbogen)

ii. Helium-Oxygen (Heliox)
ao. Define the major categories of sub-acute care. 

ap. Describe the things that are assessed in the home environment before discharge.

aq. Identify the main difference in indications for O2 therapy between oxygen therapy in acute care and in home care according to the AARC’s Clinical Practice Guidelines for Oxygen Therapy in the Home or Extended Care Facility.

ar. List the requirements for a prescription for O2 therapy in the post-acute care setting.

as. Identify the three main oxygen supply methods for home use, their advantages and disadvantages.

at. List the most common oxygen delivery methods for home use.

au. State what to do if a patient on TTO2 becomes short of breath with increased WOB.

av. List the ideal features of an oxygen analyzer.

aw. For the following, describe the principle of operation and what effects their accuracy:

i. Polarographic oxygen analyzer

ii. Galvanic cell oxygen analyzer

iii. Paramagnetic oxygen analyzer

iv. Wheatstone bridge oxygen analyzer

v. Zirconium oxygen analyzer.

ax. Describe the purpose and process of a one-point calibration of an oxygen analyzer.

ay. State what should be done if an analyzer cannot be calibrated.

az. Describe the features of a fluidic device.
ba. State the principle underlying most fluidic circuitry.
bb. List two advantages of fluidic devices.
3. MODULE C-3 – Oxygen Therapy
a. Identify the goals of oxygen therapy.

b. Describe what effect hypoxemia has on:

i. Pulmonary circulation

ii. Cardiac rate & output

iii. Peripheral circulation

c. List the major hazards of oxygen therapy.

d. Discuss the three basic methods for determining if a patient needs supplemental oxygen.  Give examples of each.

e. Determine the indications for adult oxygen therapy, according to the AARC’s Clinical Practice Guideline: Oxygen Therapy in the Acute Care Hospital. 

f. State some of the precautions in the use of adult oxygen therapy according to the AARC’s Clinical Practice Guideline: Oxygen Therapy in the Acute Care Hospital.

g. State how to establish need for adult oxygen therapy according to the AARC’s Clinical Practice Guideline: Oxygen Therapy in the Acute Care Hospital.

h. State how to assess outcome of adult oxygen therapy according to the AARC’s Clinical Practice Guideline: Oxygen Therapy in the Acute Care Hospital. 

i. State how to monitor an adult on oxygen therapy according to the AARC’s Clinical Practice Guideline: Oxygen Therapy in the Acute Care Hospital. 

j. Define the four major clinical hazards of oxygen therapy.

k. State at what FiO2 one should become concerned about oxygen toxicity and list the signs and symptoms.

4. MODULE C-4 - Humidity & Aerosol Therapy

a. Define the following terms:

i. Absolute zero
ii. Entropy
iii. Energy


iv. Convection
v. Evaporation
vi. Conduction
vii. Condensation
viii. Vaporization
ix. Kinetic energy
x. Boiling
xi. Latent heat of vaporization
xii. Vapor pressure

xiii. Isothermal
xiv. Adiabatic
xv. Critical temperature
xvi. Critical pressure
xvii. Critical point                               

xviii. Calorie
xix. True gas
xx. Vapor
xxi. Latent heat of fusion
xxii. Potential energy            

xxiii. Radiation                                
xxiv. Absolute humidity
xxv. Relative humidity
xxvi. Body humidity
xxvii. Humidity
xxviii. Aerosol
xxix. Humidity deficit
xxx. Inspissated
xxxi. Hydrophobic
xxxii. Hygroscopic
b. State the relationship between temperature, pressure and volume.

c. List the freezing point, boiling point, body temperature and absolute zero on the Fahrenheit, Celsius, and Kelvin temperature scales.    

d. Convert between the Fahrenheit and Celsius temperature scales.

e. Convert between the Celsius and Kelvin temperature scales.

f. Define heat and describe how it is measured.

g. Describe what happens when heat is applied to water.

h. State how altitude affects boiling and cooking.

i. State the relationship between surface area and evaporation..

j. State how temperature and energy are related.

k. State the First Law of Thermodynamics.

l. List the different forms of energy and state the Law of Conservation of Energy.

m. State how the four methods of heat transfer will affect a newborn infant.

n. State how properties of gases may change under extreme temperatures and pressures.

o. State what a critical point is and how it is used in gas therapy.

p. Identify the gases that will liquefy when stored under pressure at room temperature.

q. Describe the functions of the upper airway.

r. State what improper humidification of the respiratory tract can lead to.

s. Describe two instruments used to measure relative humidity.

t. List the three ways to quantify the amount of water vapor present in a gas.

u. State the problems associated with humidity therapy.

v. Distinguish a low-flow humidifier from a high-flow humidifier.

w. List the three primary factors, which affect the performance of low-flow humidifiers.

x. State how to check a bubble humidifier for proper function.

y. Describe the normal pressure most humidifiers pop off at.

z. Compare the principles of operation of the following low-flow humidifiers: 

i. Pass over humidifier

ii. Bubble humidifier 

aa. Compare the principles of operation of the following high-flow humidifiers:  

i. Heated passover

ii. Bubble

iii. Cascade

iv. Wick

v. Vapor phase

ab. Describe the effect of heating a humidifier and methods to maintain water levels.

ac. Describe the principle of operation of servo-controlled and heated wire humidifiers.

ad. Distinguish between an atomizer and a nebulizer.

ae. Describe the principle of operation of the four commonly used large volume nebulizers:  

i. Pneumatic jet

ii. Hydrodynamic

iii. Ultrasonic

iv. Spinning disk

af. List the respiratory equipment that is used with large volume nebulizers, state how it is set up and when it is used.

ag. Describe what an oxyhood is and how it to use it properly.

ah. Describe the minimum flow for an oxyhood and the best way to monitor FiO2.

ai. Describe an oxygen tent and how it was used.

aj. Identify the indications (goals), contraindications, hazards and complications of aerosol delivery to the upper airway according to the AARC’s Clinical Practice Guideline:  Delivery of Aerosols to the Upper Airway.

ak. Identify the indications for bland aerosol delivery according to the AARC’s Clinical Practice Guideline:  Bland Aerosol Administration.

al. Determine which piece of respiratory therapy equipment has the most potential to spread infection.

am. Describe the methods used to determine if an aerosol device is providing adequate flow to a patient.

an. Describe the methods to provide heated aerosol.

ao. Describe the function of an artificial nose.

ap. Compare the following types of artificial noses:

i. Heat and moisture exchangers

ii. Heat and moisture exchanging filters

iii. Hygroscopic condenser humidifiers

iv. Hygroscopic condenser humidifier filters.

aq. List instances where artificial noses should not be used.

ar. State why different saline solutions (0.45%, 0.9%, 1.8 - 15%) would be used for aerosol therapy rather than sterile water.

as. Given a patient scenario, demonstrate the ability to follow a humidity and aerosol algorithm.
IV. MODULE D - Airway Dilation

A. SPECIFIC TOPICS – 
1. Bronchodilator Therapy

B. OBJECTIVES:  At the completion of this module, the student will be able to:
1. List the factors that affect the penetration and deposition of aerosols.

2. State the effect of particle size on aerosol deposition.

3. State the primary hazards of aerosol drug therapy.

4. Describe the function of a small volume nebulizer, state its primary use, describe proper use and describe infection control procedures.

5. State the purpose of the addition of the following equipment to a small-volume nebulizer: 

i. Finger port adapter

ii. Reservoir bag

iii. One-way-valve side port

iv. One-way-valve and filter

6. List the five major hazards of aerosol drug delivery.

7. State what the initials MDI stand for and describe proper use of the following:

i. Standard MDI

ii. MDI with spacer 
iii. MDI with holding chamber

8. Give two examples of dry powdered inhalers and state their proper use.

9. State what a SPAG unit is and the method of its use.

10. Describe the drug used in a SPAG unit and what it does.

11. State some of the problems associated with a SPAG unit.

12. State what a scavenger unit is and how it works.

13. State which respiratory medications require use of a scavenger unit.

14. Identify the main steps in choosing an aerosol delivery system according to the AARC’s Clinical Practice Guidelines: Selection of an Aerosol Delivery Device. 

15. Given a patient scenario, demonstrate the ability to follow an aerosol drug delivery algorithm for selection of a device.

16. List the things that should be monitored to determine the response to airway medications according to the AARC’s Clinical Practice Guideline: Assessing Response to Bronchodilator Therapy At Point of Care.

17. Given a patient scenario, demonstrate the ability to follow an aerosol drug delivery algorithm for assessing response.

18. List the equipment required and demonstrate proper technique for use of a peak flowmeter.

19. Describe four methods for providing high dose bronchodilator therapy.

20. Describe the calculation for drug dosage for continuous bronchodilator therapy.

21. List the steps for drug delivery by SVN & MDI to an intubated ventilator patient.

22. List factors to consider when using aerosol therapy during mechanical ventilation.

23. List the aerosol drugs which present the greatest occupational risk to RCPs and the methods available for protection.

V. MODULE F - Lung Expansion

A. SPECIFIC TOPICS 
1. Incentive spirometry
2. Intermittent positive pressure breathing
3. Continuous positive pressure therapy

B. OBJECTIVES:  At the completion of this module, the student will be able to:
1. Define the following terms: 
a. Atelectasis
b. Consolidation
c. Opacification
d. Infiltrate

2. Describe the following in regards Incentive Spirometry therapy according to the AARC’s Clinical Practice Guideline:  Incentive Spirometry.

a. Indications
b. Contraindications
c. Hazards/complications
3. List the two main types of equipment used and describe the proper technique for administration of Incentive Spirometry (also called sustained maximal inspiration or SMI).

4. Describe the following regarding Intermittent Positive Pressure Breathing according to the AARC’s Clinical Practice Guideline:  Intermittent Positive Pressure Breathing.

a. Indications
b. Contraindications
c. Hazards/complications
5. Classify the Bird Mark 7 Ventilator.

6. Describe the purpose of the following controls on a Bird Mark 7:

a. Flow rate

b. Air mix

c. Expiratory timer

d. Pressure

e. Sensitivity

7. Describe proper technique for administration of an Intermittent Positive Pressure Breathing treatment using a Bird ventilator.

8. Describe what will affect FiO2 on a Bird Mark 7.

9. Describe how to alter volume on a Bird Mark 7.

10. State what will happen to volume during IPPB administration for each of the following conditions: 
a. Decrease in compliance


b. Increase in compliance


c. Increase in resistance


d. Decrease in resistance


11. Describe how to alter the I:E Ratio on a Bird Mark 7.

12. State how to troubleshoot and correct each of the following problems during IPPB therapy: 
a. Loss of pressure
b. Excessive pressure


c. Failure to trigger to inspiration
d. Failure to cycle off to exhalation
e. Slow or irregular pressure rise


13. Describe the following in regards Positive Pressure Therapy. (CPAP).

a. Indications

b. Contraindications

c. Hazards/complications

14. List the equipment required and describe proper technique for administration of Positive Pressure Therapy.

15. Given a patient scenario, demonstrate the ability to follow a protocol for administering lung expansion therapy.

VI. MODULE G - Pulmonary Hygiene

A. SPECIFIC TOPICS 

1. Airway clearance
2. Chest physio-therapy
3. Directed cough
4. Bland aerosols
5. Mucolytics
6. Positive airway pressure therapy
7. Secretion clearance devices
8. Breathing retraining 
9. Inspiratory muscle strengthening
10. Suctioning 
11. Bronchoscopy
B. OBJECTIVES:  At the completion of this module, the student will be able to: 

1. Define the following terms:

a. Cilliary dyskinetic syndromes
b. Splinting
c. Fowler’s position

d. Lateral fowlers position
e. Lithotomy position
f. Trendelenberg position
g. Supine position
h. Prone position
i. Reverse trendelenberg

j. Semi-fowlers position
k. Sim’s position


2. List some disorders that disrupt the normal bronchial hygiene mechanisms.

3. Describe the following in regards to Chest Physio-Therapy drainage according to the AARC’s Clinical Practice Guideline:  Postural Drainage Therapy.

a. Process

b. Goals/purpose

c. Indications

d. Contraindications

e. Hazards

f. Complications

4. Describe the following in regards to Chest Physio-Therapy percussion according to the AARC’s Clinical Practice Guideline:  Postural Drainage Therapy.

a. Process

b. Goals/purpose

c. Indications

d. Contraindications

e. Hazards

f. Complications

5. Describe the following in regards to Chest Physio-Therapy - vibration according to the AARC’s Clinical Practice Guideline:  Postural Drainage Therapy.

a. Process

b. Goals/purpose

c. Indications

d. Contraindications

e. Hazards

f. Complications

6. Describe the proper positioning for drainage of each of the lung segments.

7. List the equipment available for administration of Chest Physio-therapy.

8. Describe following in regards to Cough Training according to the AARC’s Clinical Practice Guideline: Directed Cough.

a. Goals

b. Indications

c. Contraindications

d. Hazards

e. Complications

9. Describe the process for performing the following coughing and expulsion techniques:

a. Directed Cough (multiple and serial)

b. Forced Expiratory Technique (huff)

c. Active Cycle of Breathing

d. Autogenic Drainage

e. Splinting

10. List two mucolytics and describe their modes of action.

11. Describe the techniques used for sputum induction.

12. Identify the indications for bland aerosol delivery according to the AARC’s Clinical Practice Guideline:  Bland Aerosol Administration.

13. List the equipment that can be used for bland aerosol therapy.

14. Describe the following in regards to positive airway pressure according to the AARC’s Clinical Practice Guideline: Use of Positive Airway Pressure Adjuncts to Bronchial Hygiene Therapy.

a. Goals

b. Indications

c. Contraindications

d. Hazards

e. Complications

15. Describe the process for performing the following therapies:

a. PEP

b. CPAP

c. EPAP

16. Describe the process for performing the following secretion clearance therapy:

a. Intrapulmonary Percussive Ventilator

b. Flutter Therapy

c. High Frequency Chest Wall Compression

d. In-Exsufflator

17. Describe the following in regards to Breathing Retraining.

a. Process

b. Goals

c. Indications

d. Contraindications

e. Hazards

f. Complications

18. Describe a device used to improve inspiratory muscle strength.

19. Given a patient scenario, demonstrate the ability to follow an algorithm for bronchial hygiene.  

VII. MODULE H - Emergency Procedures

A. SPECIFIC TOPICS
1. Equipment for ventilation and defibrillation
2. CPR techniques

B. OBJECTIVES:  At the completion of this module, the student will be able to:
1. Each of the following emergency situations could lead to cardiopulmonary arrest. State what each is and how it would be treated.

a. Pneumothorax

b. CO poisoning

c. Status Asthmaticus

d. Myocardial Infarction

e. Pulmonary Edema/Congestive Heart Failure (CHF)

f. Pulmonary Embolism

g. Hypotension/shock

h. Anaphylaxis

i. Narcotic Overdose

j. Bradycardia

k. Ventricular Tachycardia

l. Ventricular Fibrillation

2. Describe the use of a face shield.

3. State the following as it relates to mouth-to-mask device:

a. Six key design characteristics

b. Indications for use

c. Functional limitations of use

d. Hazards and complications of use

e. Methods of cleaning and sterilization

4. State the following as it relates to a bag-valve-mask device:

a. Nine key design characteristics

b. Indications for use

c. Functional limitations of use

d. Hazards and complications of use

e. Methods of cleaning and sterilization

f.    Non-emergency uses

5. State the purpose of CO2 monitoring during resuscitation and manual ventilation. 

6. Describe the function of a colorimetric CO2 detector.

7. Describe the function and disadvantages of a flow-inflating resuscitation device.

8. Describe the following in regards to a pneumatically -powered resuscitation device (demand valve).

a. Description

b. Advantages

c. Disadvantages

9. List two potential contraindications to cardiopulmonary resuscitation according to the AARC’s Clinical Practice Guideline:  Resuscitation and Defibrillation in the Health Care Setting (2010 update)

10. Describe the methods of determining effectiveness of CPR.

11. List the hazards/complications of CPR.

12. List the roles of the respiratory therapist during CPR.

13. State the following for an adult patient, a pediatric patient and an infant patient:
a. Age range

b. Pulse check duration

c. Pulse check location

d. Cycles between pulse checks

e. Duration of ventilation

f. Rescue breathing rate

g. Compression:Ventilation ratio

h. Compressions per minute

i. Location of compression

j. Depth of compression

k. Management of obstructed airway
14. Describe the following in regard to Defibrillation according to the AARC’s Clinical Practice Guideline: AARC’s Clinical Practice Guideline:  Resuscitation and Defibrillation in the Health Care Setting (2010 update):
a. Methods for assessing the need for defibrillation
b. Rationale for early defibrillation

c. Indications

d. Hazards/complications

e. Contraindications

15. State the three criteria must a victim meet in order to be attached to and receive Automated External Defibrillation.

16. Define cardioversion and state when it may be used.

17. Define electrical pacing and state when it may be used.

18. Define thoracentesis and state what disorders will require it.

19. Differentiate between transudate, exudate and empyema.

20. State the conditions requiring chest tubes.

21. Differentiate between a chest tube for air vs. fluid drainage.

22. Describe the compartments of a disposable chest drainage unit.

