MACOMB COMMUNITY COLLEGE

RESPIRATORY THERAPY PROGRAM

RSPT 1050 - OBJECTIVES
I. MODULE A – ANATOMY OF THE RESPIRATORY SYSTEM

A. Specific topics covered
1. Tracheobronchial Tree

2. Sites of Gas Exchange

3. Thorax

4. Neural Control of Respiration

5. Muscles of Respiration

6. Lung

B. OBJECTIVES:  The student will be able to:

1. Define all terms associated with Module A.

2. Use directional terms to describe anatomical locations.

3. Classify epithelial tissue based on cell type and tissue layers.

4. Identify location of tissue epithelium in the respiratory system.

5. Describe the major structures and functions of the upper and lower airways.

6. Describe the procedure for securing the airway with an endotracheal tube using either the curved or the straight laryngoscope.

7. Explain how placing an endotracheal tube in the airway will affect the humidification and filtering process.

8. List the paired and unpaired cartilages of the larynx.

9. Identify the narrowest portion of the upper airway in an adult and infant.

10. Differentiate between a tracheostomy and a cricothyroidectomy.

11. List the divisions of the tracheobronchial tree, identifying features and the type of epithelium found at all levels.

12. Differentiate between Type I, Type II, and Type III alveolar cells.

13. Name/identify the lobes and segments of the lungs and the oblique and horizontal fissures.

14. State the surface area of the lung.

15. Describe the visceral and parietal pleura of the lung and the significance of maintaining a subatmospheric pressure in the intrapleural space.

16. Identify the anatomic landmarks of the thorax.

17. Describe how the carina of the lung can be identified by anatomic landmarks.

18. List/identify the primary and accessory muscles of inspiration and expiration.

19. Diagram the sympathetic and parasympathetic nervous system identifying the following:

a. Preganglionic neurons

b. Postganglionic neurons

c. Ganglia

d. Neurotransmitter

e. Cholinergic and adrenergic receptor sites

20. Explain how the neurotransmitters are inactivated.

21. Explain the differences in action between the sympathetic and parasympathetic nervous systems.

22. Diagram the epithelial lining of the tracheobronchial tree identifying the following:

a. Sol

b. Gel

c. Cilia

d. Basement membrane

e. Epithelial tissue

f. Lamina propria

g. Submucosal gland (bronchial gland)

h. Goblet cells

i. Smooth muscle

j. Cartilage layer

23. Explain the importance of each structure/layer explain the inflammatory process that occurs in the tracheobronchial tree.

24. Differentiate the pulmonary vascular system and the systemic vascular system.

25. Explain the difference between resistance and capacitance vessels.

26. Describe the differentiation between a tracheal intubation, a mainstem intubation, and an esophageal intubation and state what needs to be done to correct improper placement in each case. 

27. Differentiate between hypoxia and hypoxemia.

II. MODULE B – VENTILATION

A. Specific topics covered
1. Compliance

2. Surface Tension

3. Airway Resistance

4. Ventilatory Patterns

5. Pressure Gradients

6. Deadspace Ventilation

B. OBJECTIVES:  The student will be able to:

1. Define all terms associated with Module B.

2. Describe the interaction between elastic recoil of the lung and chest wall.

3. Diagram the lungs and thorax detailing the lung pressures and pressure gradients.

4. Explain how normal breathing occurs using Boyle's Law.

5. Explain & diagram the pressure changes that occur during normal respiration.

6. Describe the normal values for each of the following:

a. Tidal volume

b. Atmospheric pressure



7. Convert between mm Hg and cm H2O pressure.

8. Describe how the movement of the diaphragm affects lung pressures.

9. Explain how to measure the elastic and inelastic properties of the lung.

10. Discuss the effects of surface tension on lung function.

11. Explain the function of surfactant.

12. Describe the following:

a. Surfactant production

b. Composition of surfactant

c. Methods to determine lung maturity

d. Clinical conditions that decrease surfactant production

13. Name two commercial artificial surfactants on the market.

14. Given appropriate information, list the normal values and calculate for each of the following:

a. Lung compliance

b. Thoracic compliance

c. Total lung compliance

d. Airway resistance

15. Describe the relationship between compliance and elastance.

16. Explain how Hooke’s Law applies to lung function.

17. Diagram the pressure – volume curve showing normal, decreased and increased compliance.

18. Explain how intrapleural pressure is measured.

19. Write Poiseuille’s Law and explain the significance to airway resistance.

20. Describe clinical situations that will elevate the airway resistance.

21. Explain the difference between laminar and turbulent flow.

22. Calculate the following and give normal values of each: 

a. Tidal volume

b. Minute ventilation

c. Alveolar volume

d. Alveolar minute ventilation

e. Respiratory rate

23. Give the normal value for anatomic deadspace and state how it is calculated.

24. Describe the ventilatory pattern of a patient with decreased lung compliance.

25. Describe the following ventilatory patterns: 

a. Apnea

b. Eupnoea

c. Biot’s breathing

d. Hyperpnoea

e. Tachypnea

f. Cheyne Stokes

g. Kussmaul

h. Bradypnea

i. Hypopnea

26. Describe how hyperventilation and hypoventilation will affect the PaCO2 and PaO2 levels in the blood.

27. Describe how hyperventilation and hypoventilation is determined in a clinical setting.

III. MODULE C – DIFFUSION OF GASES

A. Specific topics covered
1. Diffusion

2. Dalton’s Law

3. Henry’s Law

4. Fick’s Law

5. Graham’s Law

6. Alveolar Air Equation

B. OBJECTIVES:  The student will be able to:

1. Define all terms associated with Module C.

2. Explain the effects of altitude on barometric pressure.

3. List the four major gases that comprise the atmosphere and give the % concentrations of each.

4. Explain the effects of altitude on the fractional concentration of the atmospheric gases.

5. Describe the fractional concentrations (FiO2) that can be administered to patients receiving supplemental oxygen.

6. Write the two formulas described in Dalton’s Law.

7. Given a barometric pressure, calculate the partial pressures of each atmospheric gas.

8. Given the total pressure in a gas mixture, calculate the partial pressure of a gas at 100% saturation, list the absolute humidity and partial pressure of water vapor pressure.

9. Diagram the alveolar-capillary membrane showing partial pressures of PO2, PCO2, & PH2O at the following locations:

a. Atmosphere

b. Alveoli

c. Venous blood

d. Arterial blood

10. Write the alveolar air equation.

11. Given a barometric pressure, FIO2, and PaCO2, calculate the PAO2.

12. Explain how breathing 100% oxygen in a normal individual will affect the PAO2 and PaO2.

13. Calculate the respiratory quotient and give the normal values.

14. Diagram the pathway of gas diffusion across the alveolar capillary membrane.

15. Describe the thickness of the A-C barrier.

16. Describe the pressure gradients for O2 and CO2, responsible for gas diffusion, across the A-C membrane.

17. Describe the total transit time for gas diffusion across the lung and the amount of time needed for diffusion in a normal individual.

18. State how exercise affects the total transit time.

19. State Fick’s Law of diffusion and describe how the diffusion constant is calculated.

20. Explain Henry’s law.

21. Explain Graham’s Law.

22. Compare and contrast the rate of diffusion across the A-C membrane between CO2 and O2.

23. Describe the clinical applications of Fick’s Law.

24. State the test used to determine the DLCO.

25. State the normal value for the DLCO for a single breath or steady state.

26. Describe how the DLCO is affected with obstructive lung diseases.

27. Describe the clinical conditions that decrease the rate of diffusion in the lung.

IV. MODULE D – PULMONARY FUNCTIONS

A. Specific topics covered
1. Lung Volumes

a. Tidal Volume

b. Inspiratory Reserve Volume

c. Expiratory Reserve Volume

d. Residual Volume

2. Lung Capacities

a. Inspiratory Capacity

b. Functional Residual Capacity

c. Vital Capacity

d. Total Lung Capacity

3. Simple Spirometry

a. Forced Vital Capacity

b. Forced Expired Volume (1.0)
c. Forced Expired Flow (25-75)
d. Forced Expired Flow (200-1200)
e. Peak Expiratory Flow

4. Flow-Volume Loops

5. DLCO
6. Effort Dependent

7. Effort Independent Flowrates

B. OBJECTIVES:  The student will be able to:

1. Define all terms associated with Module D.

2. Name the four lung volumes.

3. Name the four lung capacities.

4. Identify which lung volumes comprise each lung capacity.

5. List the normal values for a healthy male patient:

a. All lung volumes.

b. All lung capacities.

c. All spirometry measurements.

6. Diagram all lung volumes and capacities.

7. Given a pulmonary function volume or capacity, state what instructions should be given to the patient to successfully perform the test.

8. Given a Volume-Time curve, determine and calculate the following pulmonary function parameters:

a. FVC

b. FEV1.0
c. FEV1.0/FVC ratio

9. Describe how the following values are calculated from a Volume-Time curve.

a. FEV0.5​
b. FEV3.0
c. PEFR

d. FEF200-1200
e. FEF25-75
10. Differentiate between an obstructive and restrictive disease.

11. Identify the CBABE diseases.

12. Identify which lung volumes can be directly measured with simple spirometry.

13. Identify which lung volumes cannot be directly measured with simple spirometry.

14. List the three tests used to measure the FRC and derive calculations for the RV and TLC.

15. State which of the three tests listed above is more accurate to use in a patient with COPD.
16. State which three patient characteristics are used in the determination of predicted pulmonary function values.
17. Given predicted values, calculate the percent predicted.
18. Given a FVC and a FEV1, calculate the FEV1%.
19. Given pulmonary function data, identify if the test is normal, obstructive, or restrictive.
20. Diagram a flow volume loop and identify the following:

a. FVC

b. PIFR

c. PEFR

d. FEF50%
e. FIF50%
21. Identify the following flow-volume loops:

a. Normal

b. Obstructive

c. Restrictive


V. MODULE E – THE CIRCULATORY SYSTEM

A. Specific topics covered

1. Blood composition

a. Erythrocytes

b. Leukocytes

c. Neutrophils

d. Eosinophils

e. Basophils

f. Monocytes

g. Thrombocytes

h. Hematocrit

i. Plasma

j. Serum

2. Heart Anatomy

a. Atria

b. Ventricles

c. Tricuspid Valve

d. Pulmonic Valve

e. Bicuspid Valve

f. Aortic Valve

g. Coronary Artery

h. Coronary Sinus

i. Thebesian Veins

3. Systemic and Vascular Resistance

4. Conduction System

a. Sinoatrial node

b. Atrioventricular node

c. Bundle of His

d. Bundle Branches

e. Purkinje Fibers

5. Electrocardiogram

a. P wave

b. PR Interval

c. QRS Complex

d. ST Segment

e. T wave

6. Blood Pressure

7. Baroreceptors

a. Carotid Bodies

b. Aortic Bodies

8. Blood Volume

B. OBJECTIVES:  The student will be able to:

1. Define all terms associated with Module E.

2. Differentiate between blood, plasma, & serum.

3. Give the normal values for the following:

a. RBC

b. WBC

c. Platelet

d. Electrolytes

e. Hematocrit

f. Hemoglobin

4. State the normal % of WBC in each category of the differential count: 

a. Neutrophils

b. Eosinophils

c. Basophils

d. Lymphocytes

e. Monocytes

5. Describe the clinical conditions that elevate each of the WBC types.

6. Explain how a hematocrit is done.

7. Diagram the heart indicating the chambers, blood vessels that enter and leave the heart, cardiac valves, layers of heart muscle and pericardium (visceral and parietal).

8. Diagram the electrical conduction system of the heart.

9. Describe the clinical correlation for each of the following:

a. P wave

b. PR interval

c. QRS Complex

d. ST segment

e. T wave

10. Describe the leads obtained with a 12-lead ECG.

11. Describe the blood supply to the heart muscle.

12. Diagram the aortic arch showing the major blood vessels.

13. Explain the normal firing rate of the SA and AV node.

14. Explain how blood pressure is regulated and give the normal value.

15. Palpate the four locations used to determine the presence of a pulse.

16. Explain what the gravity dependent portions of the lung mean and how these areas are influenced by body position.

17. Explain where the baroreceptors are located and how they function to affect blood pressure.

18. Explain the nerve innervation of each baroreceptor.


VI. MODULE F  -  HEMODYNAMIC MONITORING

A. Specific topics covered

1. Heart Failure

2. Cardiac Output

3. Stroke Volume

4. Preload

5. Afterload

6. Contractility

7. Systemic Vascular Resistance

8. Pulmonary Vascular Resistance


B. OBJECTIVES:  The student will be able to:

1. Write the definitions for the vocabulary words in module F.

2. Describe factors that regulate stroke volume.

3. Given a stroke volume and heart rate, calculate the cardiac output.

4. Given a cardiac output, calculate the HR or SV.

5. Give the normal values for the following: 

a. Pulse

b. CO

c. SV


6. Explain where a CVP Catheter would be inserted and where the tip will ultimate lie.

7. Explain where a pulmonary artery catheter would be inserted and where the tip will ultimate lie.

8. Explain where an Arterial line would be inserted (A-Line).

9. Trace the blood flow beginning at the left ventricle and ending at the left atrium.

10. List the normal pressures in each heart chamber and in the blood vessels.

11. List the normal ranges for the following:

a. CVP

b. CO

c. CI

d. PAP

e. MPAP

f. BP

g. MAP

h. PVR

i. SVR

j. SVI

12. Identify the pressure waveforms as the PAC is being inserted into the heart.

13. Given a systolic and diastolic pressure, calculate a mean blood pressure.

14. Given a systolic and diastolic pressure, calculate a pulse pressure.

15. Describe how the body surface area is calculated.

16. Given appropriate information, calculate the following:

a. CVP

b. CO

c. CI

d. PAP

e. MPAP

f. BP

g. MAP

h. PVR

i. SVR

j. SVI

17. List those factors that increase and decrease the pulmonary vascular resistance.

18. List those factors that increase and decrease the systemic vascular resistance.

19. Describe the factors that affect preload, afterload and contractility.

20. Differentiate between left heart failure and right heart failure.

21. Describe which pressures are used to reflect the following:

a. Afterload on the right side of the heart.

b. Afterload on the left side of the heart.

c. Preload on the right side of the heart.

d. Preload on the left side of the heart.

22. Name three factors that control blood pressure.

23. Describe those measurements that can be obtained from the proximal and distal lumen of the pulmonary artery catheter.

VII. MODULE G -  OXYGEN TRANSPORT

A. Specific topics covered
1. Oxygen Saturation

2. PaO2
3. Oxygen Content

4. Oxygen Delivery

5. Shunts

6. Oxygen Dissociation Curve

7. Ca-vO2
8. Cyanosis

9. Hypoxia

10. Hypoxemia

B. OBJECTIVES:  The student will be able to:

1. Define all terms associated with Module G.

2. Differentiate between hypoxia and hypoxemia.

3. Explain how hypoxemia is determined.

4. List those indices that are used to assess oxygenation.

5. Describe the two ways oxygen is carried in the blood.

6. State how the oxygen content is calculated.

7. State how the dissolved oxygen is measured.

8. Describe the composition of the hemoglobin molecule.

9. State where on the hemoglobin molecule oxygen is carried.

10. Differentiate between oxyhemoglobin and deoxyhemoglobin.

11. Explain what methemoglobin is.

12. State the effect on oxygen transport of methemoglobin.

13. Describe how elevated levels of methemoglobin are treated.

14. Explain how oxygen saturation is calculated.

15. Given known values, calculate the following: 

a. CaO2
b. CvO2
c. Cardiac Output

d. CaO2 – CvO2


e. Oxygen delivery



16. State the normal values for the following:

a. PaO2
b. PvO2
c. SaO2
d. SvO2
e. Hb

f. CaO2
g. CvO2
h. %MetHb

i. O2 delivery

j. Hb

k. Shunt

l. COHb

m. CaO2 - CvO2
17. Describe the shape and significance of the oxygen dissociation curve.

18. List those factors that shift the curve to the right and to the left.

19. Explain the normal oxygen saturation levels for a PaO2 of 40 mm Hg, 50 mm Hg, and 60 mm Hg.

20. State the normal P50.

21. Describe the Bohr Effect.

22. Differentiate between a true shunt and a shunt effect and state which one causes refractory hypoxemia.

23. State how each type of shunt is treated. 

24. Define refractory hypoxemia.

25. Describe a method to determine if a patient has refractory hypoxemia.

26. List the 5 causes of hypoxemia.

27. List the 4 types of hypoxia.

28. List the type(s) of hypoxia can occur with a normal PaO2.

29. Define cyanosis and state at what levels of PaO2 and CaO2 cyanosis is seen.

30. Describe the effects of polycythemia on the oxygen carrying capacity of the blood.

31. Describe the effects of polycythemia on the heart.

32. State the hematocrit level at which the oxygen carrying capacity is offset by the viscosity of the blood.
33. Describe the function of a pulse oximeter.
34. List the factors that will affect accurate performance of a pulse oximeter.
35. Differentiate between functional and fractional saturation.

VIII. MODULE H -  CO2 TRANSPORT AND ACID-BASE BALANCE

A. Specific topics covered

1. co2 transport

2. pH

3. CO2 Dissociation Curve

4. Buffer Systems

5. Acids/Bases

6. Acid Base Disturbances

7. Henderson-Hasselbalch Equation



B. OBJECTIVES:  The student will be able to:

1. Define all terms associated with Module H.

2. List the normal values for the following:

a. pH

b. PaCO2
c. HCO3-
d. CO2 Content

3. Describe the relationship between PaCO2, H+ ions, and pH.

4. List the three ways CO2 is transported in the plasma and the three ways it is transported in the RBC.

5. Diagram the Chloride shift (Hamburger phenomenon).

6. Explain the ratio of HCO3- to H2CO3 (PaCO2).

7. Given a ratio of HCO3- to H​2CO3, state if it is normal, representative of an acidosis, or representative of an alkalosis.

8. Given a PaCO2​ in mm Hg, calculate the amount of CO2 in mEq/L.

9. Explain the Haldane Effect.

10. Differentiate between an acid and a base.

11. Differentiate between a strong acid, weak acid, strong base, and weak base.

12. List those acids classified as fixed (nonvolatile) and volatile acids.

13. Name the most important buffer system in the blood and explain how it works to maintain pH.

14. State the Henderson-Hasselbalch Equation.

15. State the pK of the HCO3-/H2CO3 buffer system.

16. List three mechanisms in the body used to minimize pH change in the body.

17. List the 5 types of acid-base disturbances in the body.

18. Given an ABG, interpret the primary acid-base disturbance.

19. Given an ABG, determine the degree of compensation.

20. Given an ABG, determine the degree of hypoxemia.

21. Give the most common reasons for each of the following acid base disturbances:

a. Respiratory acidosis

b. Respiratory alkalosis

c. Metabolic acidosis

d. Metabolic alkalosis

22. Differentiate between acute and chronic respiratory/ventilatory failure.

23. Indicate the acid-base disturbance that requires mechanical ventilation.

24. Explain the normal stimulus for respiration in a person without lung disease.

25. Explain a normal ABG for a patient with COPD.

26. Explain the hypoxic drive.

27. Given an ABG, identify a blood gas in which the COPD patient was given too much oxygen.

28. Given an ABG, identify an exacerbation of COPD.

IX. MODULE I  -  VENTILATION/PERFUSION RELATIONSHIPS

A. Specific topics covered
1. deadspace

2. High 
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 ratios

3. Shunts

4. Low 
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5. Silent Unit

6. Vd/Vt ratio

7. Bohr Equation

8. Lung Zones

B. OBJECTIVES:  The student will be able to:

1. Define all terms associated with Module I.

2. State how the 
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3. State the normal 
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4. Differentiate between the 
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 ratio at the top of the lung and at the bottom of the lung.

5. State where in the lung there is more alveolar deadspace.

6. List the 5 types of 
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7. Given a 
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8. List the normal value for
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9. Differentiate between the three lung zones.

10. Given an alveolar ventilation and cardiac output, calculate the 
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11. Given an alveolar ventilation and cardiac output, indicate if it is high or low.

12. Given the PaCO2, 
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13. Given the PaCO2 and 
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, calculate the Vd/Vt ratio.

14. State the normal value for each of the following:

a. Vd/Vt ratio

b. Anatomic Vd
c. Shunt

d. Alveolar deadspace

e. Physiologic Vd
f. 
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g. PaCO2
15. List those clinical conditions and disease states that cause the following:

a. Low 
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b. High 
[image: image16.wmf]Q

V

&

&

 ratio

c. True shunt

16. State which type of 
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 ratio is most commonly seen in hospitalized patients with lung disease.

17. Explain how PEEP may result in a high 
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 ratio in the lung.

18. State how refractory hypoxemia is treated.

19. Explain what a silent unit means.

20. Given a Vd/Vt ratio, explain the clinical significance.


X. MODULE J – CONTROL OF VENTILATION


A. SPECIFIC TOPICS COVERED


1. Medulla Oblongata
2. Pons
3. Central Chemoreceptors
4. Peripheral Chemoreceptors
5. Hering-Breurer reflex
6. Deflation reflex
7. Irritant reflex
8. Juxtapulmonary reflex
9. Paradoxical reflex of Head


B. OBJECTIVES: At the completion of the module the student will: 

1. Define all terms associated with Module J.

2. Describe the function of the respiratory centers in the medulla oblongata.

3. Describe the function of the apneustic center and pneumotaxic center in the pons.

4. List 3 conditions that would depress the respiratory centers of the medulla oblongata.

5. Describe the function of the central chemoreceptors.
6. Describe the function of the peripheral chemoreceptors.

7. Describe the function of the Hering-Breurer reflex.

8. Describe the function of the deflation reflex.

9. Describe the function of the irritant reflex.

10. Describe the function of the juxtapulmonary capillary receptors.

11. Describe the function of the Paradoxical reflex of Head.
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