[image: image2.jpg]Alabama
Department of
Postsecondary Education
Representing the Alabama Community College System





Mechanical Ventilation for the RCP

RPT 234

07/26/12
[image: image2.jpg]
COURSE DESCRIPTION:
This course continues and expands the presentation of material concerning mechanical ventilation as previously introduced including indications, modification, and discontinuance of mechanical ventilation. Laboratory is required and course emphasis is placed upon the application of scientific principles to the clinical use of various modes of mechanical ventilation. Upon completion, the student should be able to demonstrate the cognitive and psychomotor skills required to effectively institute and maintain various methods of mechanical ventilation. CORE

CREDIT HOURS 

Theory Credit Hours  
  

2 hours
Lab Credit Hours



2 hour  

Total Credit Hours 



4 hours
NOTE: Theory credit hours are a 1:1 contact to credit ratio.  Colleges may schedule lab hours as 3:1 and/or 2:1 contact to credit ratio.  Clinical hours are 3:1 contact to credit ratio. (Ref Board Policy 705.01)

PREREQUISITE COURSES 
As determined by college.
CO-REQUISITE COURSES 
As determined by college.
PROFESSIONAL COMPETENCIES

· Comprehend basic concepts and core knowledge in mechanical ventilation.
· Be able to initiate mechanical ventilation to various patient populations.
· Be able to monitor various patients receiving mechanical ventilation.
· Be able to assess therapeutic interventions and make the necessary changes.

· Recognize the effects and complications of mechanical ventilation.

· Recognize the appropriate discontinuing / weaning and long term applications of mechanical ventilation.

INSTRUCTIONAL GOALS

· Cognitive – Comprehend the concepts of mechanical ventilation and recognize the indications of use and select the appropriate interventions.  
· Psychomotor – Apply the knowledge by selecting appropriated modes, and settings used in the treatment process and/or life sustaining techniques.  
· Affective – Value the importance of quality patient assessment and patient machine interface related to improving the quality of life and patient care.
STUDENT OBJECTIVES

Condition Statement:  Unless otherwise indicated, evaluation of student’s attainment of objectives is based on knowledge gained from this course.  Specifications may be in the form of, but not limited to, cognitive skills diagnostic instruments, manufacturer’s specifications, technical orders, regulations, national and state codes, certification agencies, locally developed lab/clinical assignments, or any combination of specifications.

STUDENT LEARNING OUTCOMES
	MODULE A – Core Knowledge of mechanical ventilation

	MODULE DESCRIPTION – The purpose of this module is to teach the students the basic concepts and core knowledge of mechanical ventilation. Topics include physiological terms, types of ventilators, and terms applied to mechanical ventilation. 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	A1.0
Comprehend basic concepts and core knowledge in mechanical ventilation.
	A1.1
This module is measured cognitively.
	3

	LEARNING OBJECTIVES 
	KSA

	A1.1.1
Discuss the arterial blood gas measurements that indicate the need for mechanical ventilation.
A1.1.2
Discuss how changes in lung compliance affect the use of mechanical ventilation.
A1.1.3
Explain the difference between positive and negative pressure ventilation.
A1.1.4
Distinguish between closed loop and open loop ventilation systems.
A1.1.5   Compare pressure, volume, and flow delivery in volume and pressure controlled breaths.
A1.1.6   Explain the relationship between volume, inspiratory time and flow.

A1.1.7   Comprehend the various triggering, limiting and cycling mechanisms. 
	4
4
3

2

2

4
4

	MODULE A OUTLINE:
· Review of arterial blood gas values
· pH

· PaCO2
· PaO2
· Evaluation of Oxygenation (PaO2)
· Oxygen content

· Pulmonary Shunting
· Evaluation of Ventilation (PaCO2)

· Hypoventilation

· Hyperventilation

· Evaluation of pH

· Acidosis

· Alkalosis

· Lung Compliance

· Static

· Increase

· Pressure

· Volume

· Decrease

· Pressure

· Volume

· Dynamic

· Increase

· Pressure

· Volume

· Decrease

· Pressure

· Volume

· Airway Resistance

· Increase

· Pressure

· Volume

· Decrease

· Pressure

· Volume
· Negative Pressure Ventilation

· Positive Pressure Ventilation

· Closed Loop Ventilation
· Intelligent

· Open Loop Ventilation

· Unintelligent

· How a breath is delivered

· Pressure Controlled

· Volume Controlled

· Flow Controlled

· Time Controlled

· Triggering

· Time –vs- Patient

· Limiting

· Pressure limited

· Volume limited

· Flow limited

· Cycle Variables

· Volume cycled

· Time cycled

· Flow cycled

· Pressure cycled


	MODULE B – Initiating Ventilation

	MODULE DESCRIPTION – The purpose of this module is to teach the students how to identify various indicators for mechanical ventilation. Topics include clinical indications, ventilator and mode selection, and initial ventilator settings.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0
Initiate mechanical ventilation to various patient populations.
 
	B1.1
This module is measured cognitively, and through computer software and/or mannequin simulation.

	3

	LEARNING OBJECTIVES 
	KSA

	B1.1.1
Distinguish between acute, chronic, impending respiratory failure, and prophylactic respiratory support. 
B1.1.2
Identify the goals and objectives of mechanical ventilation
B1.1.3
Identify the clinical data that indicates the need for mechanical ventilation
B1.1.4
Select the appropriate ventilator and mode based on the patient assessment and condition.
B1.1.5   Determine the initial ventilator settings based on the clinical indicators.

B1.1.6
Identify the types of hazards and complications associated with mechanical ventilation.

B1.1.7   Identify the indications and the appropriate airway device for independent lung ventilation.
	3

4
3
4
3

3

3

	MODULE B OUTLINE:
· Acute Respiratory Failure
· Recognizing the patient in distress

· Hypoxia –vs- Hypercapnia

· Chronic Respiratory Failure

· Recognizing the patient in distress

· Hypoxia –vs- Hypercapnia

· Impending Respiratory Failure

· Recognizing the patient in distress

· Hypoxia –vs- Hypercapnia
· Prophylactic Respiratory Support
· Reducing the risk of pulmonary complications

· Reducing the risk of hypoxia of major body organs

· Reducing the risk of cardiopulmonary stress

· Physiological Measurements in Respiratory Failure

· Ventilatory Mechanics

· Failure to ventilate and increase deadspace

· Failure to oxygenate

· Noninvasive Ventilation

· Patient selection and exclusion criteria for NPPV 

· Modes of Ventilation
· Continuous Positive Airway Pressure (CPAP)

· Bilevel Positive Airway Pressure (BiPAP) 
· Equipment used in the application of NPPV
· Initial Vent settings

· Ventilator alarm settings

· Hazards and complications 
· Invasive Positive Pressure Ventilation (PPV)

· Patient selection and exclusion criteria for PPV 

· Modes of Ventilation 

· Initial Vent settings

· Ventilator alarm settings

· Hazards and complications 
· Full –vs- Partial Ventilatory Support
· Independent Lung Ventilation (ILV)
· Surgical procedures
· Double-lumen endotracheal tube (DLT)


	MODULE C – Monitoring in Mechanical Ventilation

	MODULE DESCRIPTION – The purpose of this module is to teach the students how to monitor and assess the patient receiving continuous mechanical ventilation. Topics include initial assessment, ventilator graphics, invasive, and noninvasive monitoring.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	C1.0   Monitor and assess various patients receiving mechanical ventilation.

	C1.1
This module is measured cognitively, and through computer software and/or mannequin simulation.
	3

	LEARNING OBJECTIVES 
	KSA

	C1.1.1
Discuss initial assessment findings of the mechanically ventilated patient. 
C1.1.2
Describe the applications and relationships of ventilator graphics.
C1.1.3
Discuss the monitoring techniques of noninvasive and invasive ventilation.
C1.1.4
Discuss the clinical use of hemodynamic monitoring of a mechanically ventilated patient. 
	4
2
2
3

	MODULE C OUTLINE:
· General Patient Assessment

· Chest inspection and auscultation
· Mechanical ventilators

· Clinical application of modes
· Output wave forms

· Physiology of ventilatory support

· Pressure and pressure gradients

· Effects of mechanical ventilation on oxygenation

· Pulse Oximetry

· Arterial Blood Gases

· Transcutaneous Blood Gas Monitoring

· Effects of mechanical ventilation on ventilation

· Arterial Blood Gases

· Capnography

· Transcutaneous Blood Gas Monitoring

· Effects of positive pressure mechanical ventilation on lung mechanics

· Minimizing adverse pulmonary effects

· Physiologic effects of ventilator modes

· Cardiovascular effects of mechanical ventilation

· Minimizing the cardiovascular effects of mechanical ventilation

· Other body system effects of mechanical ventilation

· Complications of mechanical ventilation

· Fluid Balance and Anion Gap


	MODULE D – Therapeutic Interventions

	MODULE DESCRIPTION – The purpose of this module is to teach the students various methods to improve ventilation and oxygenation based on the patient’s cardiopulmonary status. Topics include correcting ABG abnormalities, PEEP studies, recruitment maneuvers and pharmacological agents. 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	D1.0 
Identify various methods to improve ventilation and oxygenation based on the patient’s cardiopulmonary status.
	D1.1
This module is measured cognitively, and through computer software and/or mannequin simulation.
	3

	LEARNING OBJECTIVES 
	KSA

	D1.1.1
Explain various considerations before making ventilator adjustments to reduce work of breathing and improve ventilation based on patient diagnosis, arterial blood gas results, and ventilator parameters.
D1.1.2
Discuss the theories of proning and the effects on ventilation-perfusion and optimum PEEP level studies.

D1.1.3  
Identify the pharmacological interventions and their therapeutic effects on the critically ill patient.
	3

3

3       


	MODULE D OUTLINE:
· Ventilator Management Strategies
· Inverse ratio ventilation

· Prone ventilation-perfusion
· Obtaining optimum PEEP with ARDS

· Recruitment-derecruitment maneuver

· Deflection point
· Pharmacological Interventions
· Sedatives

· Indications
· Contraindications
· Potential side effects
· Analgesics

· Indications
· Contraindications
· Potential side effects
· Neuromuscular blocking agents
· Indications
· Contraindications
· Potential side effects


	MODULE E – Effects and Complications of Mechanical Ventilation

	MODULE DESCRIPTION – The purpose of this module is to teach the students various methods to improve ventilation and oxygenation based on the patient’s cardiopulmonary status. Topics include complications and hazards associated with the cardiopulmonary and systemic systems. 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	E1.0 
Recognize the effects and complications of mechanical ventilation.


	E1.1
This module is measured cognitively.

E1.2    Assess and suggest/modify therapy based on clinical assessment.
	3

4

	LEARNING OBJECTIVES 
	KSA

	E1.1.1
Explain the effects of positive pressure ventilation on cardiac output and       

            
venous return to the heart.
E1.1.2
Describe how positive pressure ventilation increases intracranial 
              pressure.
E1.1.3
Recognize barotrauma or extraalveolar air based on patient assessment, and recommend appropriate actions in patients with barotrauma.

E1.1.4   Identify the causes of ventilator-associated pneumonia and how to minimize its risk.
E1.2.1
Identify the various types of technical problems encountered with mechanical ventilation of critically ill patients, and describe the steps for protecting a patient when problems occur.
E1.2.2   Identify the complications associated with the use of noninvasive ventilation.
	3

3

3

         3
4
4

	MODULE E OUTLINE:
· Positive pressure ventilation
· Cardiac output
· Venous return
· Intracranial pressure 

· Patient assessment

· Barotrauma

· Extraalveolar air

· Auto-PEEP

· Mechanical ventilation technical problems

· Artificial airway humidification and temperature
· Mechanical deadspace

· Auto-cycling

· Patient dyssynchrony

· Alarm troubleshooting

· Circuit patency

· Endotracheal tube patency

· Ventilator-associated pneumonia
· Noninvasive ventilation
· Troubleshooting potential problems with interfaces


	MODULE F – Discontinuation and Weaning

	MODULE DESCRIPTION – The purpose of this module is to teach the students various methods of weaning a patient from the ventilator. Topics include SIMV, T piece, PSV, failure to wean and long term ventilator care. 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	F1.0 
Recognize the appropriate discontinuing / weaning and long term applications of mechanical ventilation.
	F1.1
This module is measured cognitively.
	4

	LEARNING OBJECTIVES 
	KSA

	F1.1.1
Explain the weaning parameters and acceptable values for ventilator       

             
discontinuation.

F1.1.2
Compare the modes of weaning in relation to their success in discontinuing ventilation.
F1.1.3
Suggest adjustments in ventilator settings during use of weaning modes based on patient assessment. 
F1.1.4
Explain the appropriate procedure and management technique for implementing a spontaneous breathing trial.
F1.1.5   Identify the signs and causes associated with weaning failure.
F1.1.6   Describe facilities used for the care of patients requiring extended    

          
ventilator management in terms of type of care provided and cost 

          
including the patients’ home.

F1.1.7   Describe the ventilator withdrawal process for terminal weaning.
	4
4
4
4
4
3
2

	MODULE F OUTLINE:
· Ventilator discontinuation
· Weaning parameters
· Acceptable values
· Weaning protocols

· Modes of weaning

· Ventilator adjustments during weaning
· Invasive ventilation

· Noninvasive ventilation

· Spontaneous breathing trial management
· Signs of weaning failure
· Patient assessment

· Vital sign assessment

· Arterial blood gases

· Unacceptable weaning parameters

· Causes of weaning failure

· Pathophysiological conditions

· Secretion management

· Nutritional support

· Extended ventilator management

· Indications for long-term acute care facilities

· Indications for home mechanical ventilation

· Terminal weaning


OPTIONAL MODULE 
	MODULE G – Special Applications in Mechanical Ventilation

	MODULE DESCRIPTION – The purpose of this module is to teach the students the various uses and techniques of unconventional ventilation. Topics include APRV, high frequency oscillatory ventilation, heliox therapy, and independent lung ventilation.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	G1.0
Comprehend basic concepts related to special applications of mechanical ventilation.


	B1.1
This module is measured cognitively and via decision making on the computerized patient simulations.
	3

	LEARNING OBJECTIVES 
	KSA

	G1.1.1  Discuss the benefits and disadvantages of airway pressure-release       

             ventilation (APRV) compared with other forms of ventilation.
G1.1.2
Explain how the chest wiggle factor is influenced by high-frequency oscillatory ventilation settings.
G1.1.3
Name pulmonary pathological conditions in which heliox therapy may be beneficial.
G1.1.4
List surgical procedures in which lung isolation and independent lung ventilation (ILV) are used.

	3

3

3

          3

	MODULE G OUTLINE: 
·  Airway pressure-release ventilation (APRV)
· Benefits
· Disadvantages
· Chest wiggle factor

· Heliox therapy

· Surgical procedures

· Lung isolation

· Independent lung ventilation




LEARNING OUTCOMES Table of specifications

The table below identifies the percentage of learning objectives for each module.  Instructors should develop sufficient numbers of test items at the appropriate level of evaluation. 
	
	Limited Knowledge and Proficiency
	Moderate Knowledge and Proficiency
	Advanced Knowledge and Proficiency
	Superior Knowledge and Proficiency

	KSA
	1
	2
	3
	4

	Module A
	
	25%
	15%
	60%

	Module B
	
	
	70%
	30%

	Module C
	
	50%
	50%
	

	Module D
	
	
	100%
	

	Module E
	
	
	65%
	35%

	Module F
	
	25%
	15%
	60%

	Module G
	
	
	100%
	


The KSA is NOT determined by the verb used in the learning objective, but rather in the context in which the verb is used and the depth of knowledge and skills required. 
Example: Three KSA levels using the same verb (describe):
KSA 1 – Describe three characteristics of metamorphic rocks. (simple recall)

KSA 2 – Describe the difference between metamorphic and igneous rocks. (requires cognitive processing to determine the differences in the two rock types)

KSA 3 – Describe a model that you might use to represent the relationships that exist within the rock cycle. (requires deep understanding of rock cycle and a determination of how best to represent it)
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	Learner’s Knowledge, Skills and Abilities

	Indicator
	Key Terms
	Description

	1
	Limited Knowledge and Proficiency
	· Recognize basic information about the subject including terms and nomenclature.

· Students must demonstrate ability to recall information such as facts, terminology or rules related to information previously taught.  
· Performs simple parts of the competency.  Student requires close supervision when performing the competency.

	2
	Moderate Knowledge and Proficiency
	· Distinguish relationships between general principles and facts. Adopts prescribed methodologies and concepts.
· Students must demonstrate understanding of multiple facts and principles and their relationships, and differentiate between elements of information.  Students state ideal sequence for performing task. 
· Performs most parts of the competency with instructor assistance as appropriate.

	3
	Advanced Knowledge and Proficiency
	· Examines conditions, findings, or other relevant data to select an appropriate response.  

· The ability to determine why and when a particular response is appropriate and predict anticipated outcomes. 
· Students demonstrate their ability to seek additional information and incorporate new findings into the conclusion and justify their answers.
· Performs all parts of the competency without instructor assistance.

	4
	Superior Knowledge and Proficiency
	· Assessing conditions, findings, data, and relevant theory to formulate appropriate responses and develop procedures for situation resolution. Involves higher levels of cognitive reasoning. 
· Requires students to formulate connections between relevant ideas and observations. 
· Students apply judgments to the value of alternatives and select the most appropriate response. 
· Can instruct others how to do the competency.
· Performs competency quickly and accurately.

	A
	Affective Objective
	· Describes learning objectives that emphasize a feeling tone, an emotion, or a degree of acceptance or rejection.  
· Objectives vary from simple attention to selected phenomena to complex but internally consistent qualities of character and conscience. 
· Expressed as interests, attitudes, appreciations, values, and emotional sets or biases.
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