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Course Description:
This is the second course in the curriculum sequence to study the theory and practice of respiratory care.  Topics include lung expansion therapies, airway management, acid-base balance, and the interpretation of arterial blood gas results.  Detailed information required to initiate, maintain, monitor, and wean patients from mechanical ventilation is provided. 

Prerequisites:  A full year of high school general chemistry with lab (with a minimum grade of 70) within seven years or equivalent course with a minimum grade of C; RC101 - Basic Science for Respiratory Care; RC103 – Cardiopulmonary Pharmacology; and RC111 - Principles of Respiratory Care 1.

Co-requisites:  BI216 - Human Anatomy and Physiology 1; RC115 - Cardiopulmonary Diseases; and RC131 - Clinical Practicum 1; or Program Coordinator consent.  Minimum grade of  “C” required.  (Spring Semester)
Course Student Learning Outcomes:

A. Lecture:



l.
The student will demonstrate an understanding of the purpose, indications, contraindications, precautions/hazards and methods of safely administering lung expansion therapy.




a.
Explain the mechanics for normal spontaneous breathing and positive pressure breathing, including intrapleural and intra-alveolar pressures, volume and flow during inspiration and exhalation.



b.
Calculate pulmonary compliance and identify normal CL values.




c.
Identify disease entities that involve high and low pulmonary compliance measurements.  

d.
Define the term “sigh”

e.
Identify the physiologic benefit of sighs/deep breathing and who lacks the 
normal sigh response.

f.
Discuss the physiologic response to the absence of deep breathing.




g.
Identify the types of atelectasis and various causes.  




h.
Identify clinical signs of atelectasis.  

i.
Identify general indications for lung expansion therapy.

j.
Define the following acronyms:  IPPB, CPAP, DPAP, BiPAP, NPPV and 
differentiate between these positive pressure therapy modalities.  




k.
Describe specific indications, contraindications, hazards/complications and monitoring required for the various lung expansion therapies. - i.e., voluntary deep breathing, incentive spirometry, and positive pressure therapies (IPPB, CPAP, NPPV).




l.
Compare and contrast different lung expansion techniques for advantages/disadvantages and uses in the clinical arena.




m.
Identify three categories of sleep apnea and differentiate between them.




n.
Discuss how sleep apnea is diagnosed.




o.
Identify 9 parameters that are typically monitored during a sleep study.



p.
Discuss routine respiratory care treatment(s) for OSA.  




q.
Given simulated patient data, recommend appropriate lung expansion therapy;  recommend patient care plan therapy modifications, as appropriate.  

r.
Implement a lung expansion therapy protocol in specific patient situations, 
upgrading, downgrading and discontinuing therapy as appropriate.  



2.
The student will demonstrate an understanding of the purpose, indications, precautions, hazards, materials and methods for a variety of airway management techniques.




a. 
Identify upper airway anatomic structures and discuss their effects on airway 




maintenance.




b.
List causes of airway obstruction.




c.
List common signs and symptoms of airway obstruction.

d. Identify specific conditions that require airway management.

e. Identify 6 routine methods used to alleviate airway obstruction.




f.
Describe indications, assessment of need, contraindications, 






assessment of outcome, and monitoring of artificial airways.  




g.
Identify 15 hazards of artificial airways.




h.
Define and differentiate between endotracheal intubation, tracheostomy, 




percutaneous tracheostomy, cricothyroidomy, and laryngectomy.




i.
Discuss techniques used for the difficult to intubate patient. 




j.
List at least eight types of airway trauma that can result from intratracheal 




tubes.



k. 
List and describe six causal factors for tracheal stenosis.

l.
Identify indications for a tracheotomy.

m.
Identify and discuss complications associated with a tracheotomy procedure.
n.
Identify techniques used to assess aspiration for patients with artificial airways.




o. 
Identify steps involved in assessing a patient for tracheostomy decannulation.

p.
Identify possible trach tube weaning stages. 
q.
Define the term bronchcoscopy.

r.
Identify two types of bronchoscopic techniques.  

s.
Discuss indications for bronchoscopy.
t.
List complications associated with bronchoscopy.

u.
Discuss the respiratory therapist’s role in assisting with bronchoscopy.

3. The student will demonstrate an understanding of Oxygen and CO2 transport 


and general acid-base balance in the body.

a. Discuss the blood compartments involved in oxygen transport.

b. Given patient data, determine PAO2, P(A-a)O2, CaO2, CvO2, C(a-v)O2 and interpret results of these calculations. 

c. Identify assessment factors used to determine adequate tissue oxygenation.  

d. Identify factors that affect oxygen consumption.

e. Identify treatment modalities for improving blood and tissue oxygenation.  

f. Replicate the oxyhemoglobin dissociation curve, labeling the axies.


g. Discuss the significance of shifts in the oxyhemoglobin dissociation curve, including specific factors that cause the curve to shift right and left.  




h.
Differentiate the between the Haldane and Bohr Effect.




i. 
Identify abnormal hemoglobins and describe their effect on oxygen transport. 

j. 
Define and discuss the significance of the P50 point.



k. 
List the various blood compartments involved in the transport of CO2, and indicate those of most importance in acid-base balance. 




l.
Identify normal blood gas values for arterial and mixed venous blood.




m. 
Calculate carbon dioxide content and interpret results.  





n.
Describe factors that cause shifts in the carbon dioxide dissociation curve.




o.
Define acids (strong and weak), bases, buffers and pH.




p.
Write various forms of the Henderson Hasselbalch equation, and indicate the component most under respiratory control.




q.
Define hyper and hypoventilation and the effect of each on acid-base balance.

r. Identify and describe the four basic acid-base disorders.  

s. Discuss the causes, physical signs/symptoms and treatments of the 4 basic blood gas disorders.




t.
Differentiate between correction of and compensation for acid-base disorders.




u.
Describe the compensatory role of both the kidney and the lung in relation to 




acid-base disorders and discuss the relative capabilities of each.




v.
Distinguish between absolute normal values, normal ranges and clinically acceptable ranges in the interpretation of blood gas data.




w.
Define terms associated blood gas interpretation (acute, chronic, types of respiratory failure, etc.) and identify causes of these problems.  




x.
Given patient information, accurately interpret blood gas data (including oxygenation and acid-base state).




y.
Recognize erroneous or impossible blood gas data.

z1.
Perform calculations related to blood gas interpretation.

z2.
Identify major blood electrolytes (cations and anions) and their normal values.

z3.
Define anion gap and discuss the significance of normal and an increased anion gap.

4. The student will demonstrate an understanding of the purpose, indications,

precautions, hazards, materials and methods for the delivery of mechanical ventilatory support.

a. Differentiate between respiration and ventilation.




b.
Discuss goals and general indications for mechanical ventilator support.

c. List criteria applied to initiation of continuous mechanical ventilation in patients with and without chronic lung disease.

d. Identify clinical conditions that can lead to mechanical ventilation.  

e. Classify mechanical ventilators according to power & drive mechanisms, and phases of ventilation.

f. Define terms related to mechanical ventilation:  triggered, cycled, limited, peak flow, PIP, Pplat, mean airway pressure, Ti, Te, I:E ratio, rise time, expiratory flow termination, etc.

g. Discuss the physiologic effects of positive pressure and negative pressure ventilation.

h. List indications, contraindications, hazards/complications and how to adjust settings for negative pressure ventilators.  

i. Discuss at least fifteen hazards/complications associated with positive pressure ventilation, how they can be recognized and how they can be avoided.

j. Define and compare/contrast various traditional ventilatory support modes (Volume Control, Pressure Control, A/C, IMV/SIMV, PRVC/VC+, Pressure Support, and CPAP), identifying indications, contraindications, hazards and graphics associated with each.


k. Identify steps involved in ventilator commitment, including how to select ventilator mode, tidal volume, rate, I:E ratio, flow, FiO2 and PEEP. 

l. Given a clinical situation, indicate which ventilator type, mode and settings are most appropriate.

m.
Identify ventilator adjustment strategies for improving oxygenation and ventilation.

n.
Perform various patient/ventilator calculations related to mechanical ventilation (pulmonary compliance [dynamic and static], airway resistance, corrected tidal volume, minute ventilation, alveolar ventilation, compressed volume, I:E ratio.)
o.
Define time constants and explain how they relate to alveolar units with increased Raw and decreased compliance.  

p.
Interpret results of ventilator calculations and make recommendations for modification of the patient care plan as appropriate. 

q.
Given patient data, recommend appropriate ventilator control alterations.  



5.
The student will demonstrate an understanding of the indications,

precautions, hazards, materials and methods for the weaning and discontinuing mechanical ventilatory support.

a. Identify criteria for discontinuing mechanical ventilatory support.

b. List, describe and compare/contrast 5 possible approaches to weaning patients from mechanical ventilatory support (spontaneous breathing trials, CPAP, pressure support ventilation, SIMV, and new weaning modes)

c. Identify common reasons for failure to wean from mechanical ventilatory support.

d. Define the term terminal weaning.

e. Identifying conditions that may involve terminal weaning.  

B. Laboratory:  

Specific student learning outcomes for each lab exercise are listed at the conclusion of each weekly laboratory handout.

Tentative Lecture Topic Outline

WEEK 
TOPIC


1-3


Lung Expansion Therapy


4


Airway Management


5-9


Oxygenation,




Acid Base Balance and






Arterial Blood Gas Interpretation



10-14

Mechanical Ventilatory Support


15


Weaning/Discontinuing 



Mechanical Ventilation

Tentative Laboratory Topic Outline

Week
Lab#
Topic




l

#1
IPPB Equipment (Bird) 






Performing Volume Oriented IPPB Treatments
2

#2
Continuous Positive Airway Pressure (CPAP)



3

#3.
Non-invasive Positive Pressure Ventilation (NPPV)                 
4

#4
Manual Resuscitation Devices 


5

#5
Airways and Intratracheal Tubes               
6 & 7
#6
Suctioning
                                   
8

#7
Intubation, Extubation and


            



Cuff Pressure Monitoring       

                
9

#8
Classification of Ventilators   

  
10

#9
Ventilator Check-out Procedures,  



Initiation of Mechanical Ventilation,     




Alarms and Monitoring                                   
11.

#10
Changing Ventilator Circuits                                                  

12.

#11
Computations used with 



           




Mechanical Ventilatory Support


  
13.

#12
Group Ventilator Presentations

14.

#13
Weaning from Mechanical Ventilation        

15.
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