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COURSE DESCRIPTION:
This course is designed to present the value of various procedures as an aid to diagnosis in cardiopulmonary disease. Course emphasis is placed upon procedures such as complete pulmonary function testing, bronchoscopy, cardiac diagnostic procedures, and ventilation/perfusion studies. Upon completion, the student should be able to demonstrate the psychomotor and cognitive abilities necessary to perform routine diagnostic procedures. CORE 

CONTACT/CREDIT HOURS 

Theory Credit Hours  
  

1 hour
Lab Credit Hours



1 hour  

Total Credit Hours 



2 hours
NOTE: Theory credit hours are a 1:1 contact to credit ratio.  Colleges may schedule practical lab hours as 3:1 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.
Instructor Note: Bronchoscopy, Thoracentesis, and Chest Tube drainage systems placement can be taught in either RPT 232 or RPT 233.
PROFESSIONAL COMPETENCIES

· Comprehend the foundational principles of pulmonary function testing, bronchoscopy assisting, and chest drainage systems.
· Comprehend the foundational principles of the electrophysiology of the heart and electrocardiography.
· Comprehend the foundational principles related to polysomnography and ventilation/perfusion studies.
INSTRUCTIONAL GOALS

· Cognitive – Comprehend the indications, contraindications and hazards associated with each diagnostic procedure.
· Psychomotor – Apply the appropriate clinical techniques to reduce the hazards and increase positive patient outcomes associated with each diagnostic procedure being performed. 
· Affective – Value the importance of adhering to policies and procedures as outlined in the clinical practice guidelines for each diagnostic procedure.
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 – PULMONARY FUNCTION TESTING, BRONCHOSCOPY ASSISTING, AND CHEST DRAINAGE SYSTEMS

	MODULE DESCRIPTION – The purpose of this module is to teach the foundational principles relating to the indications, assessment of need, contraindications and monitoring techniques to provide an adequate supportive role to the physician during each procedure as needed. Topics include pulmonary function testing, bronchoscopy assisting, thoracentesis, and chest tube systems. 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	A1.0
Comprehend the foundational principles of pulmonary function testing, bronchoscopy assisting, and chest drainage systems.
	A1.1
Perform initial setup, calibration, and monitoring of diagnostic and therapeutic procedures.

Note:
This module is measured cognitively and through computer software and/or mannequin simulation.
	3

	LEARNING OBJECTIVES 
	KSA

	A1.1.1
Explain the difference between diagnostic and therapeutic procedures.
A1.1.2
Discuss the indications for each procedure.
A1.1.3
Discuss the contraindications for each procedure.
A1.1.4
Identify and explain any hazards that may be associated with each procedure and methods to minimize those hazards.
A1.1.5
Discuss the appropriate monitoring techniques for each procedure and modifications per patient assessment.
	3
3
3
3
3



	MODULE A OUTLINE:
· Pulmonary Function Testing

· Indications 
· Equipment
· Spirometers vs. pneumotachometers
· Contraindications

· Hazards and Complications

· Testing criteria
· Pulmonary mechanics

· FVC

· SVC

· FEV1
· FEV1/FVC

· Other forced expiratory flow measurements 

· FEF 25% (Forced Expiratory Flow)

· FEF 50%

· FEF 75%

· FEF 200-1200
· FEF25-75
· PEF

· PIF

· Maximum voluntary ventilation (MVV)
· Flow-volume patterns
· Lung volumes and capacities

· Techniques for measuring residual volume (RV)

· Helium dilution

· Nitrogen washout

· Plethysmography (body box)

· Diffusing capacity (DLCO)
· Results interpretation
· Normal 

· Obstructive

· Mild

· Moderate

· Severe 

· Restrictive

· Mild

· Moderate

· Severe 

· Both Obstructive and restrictive

· Mild

· Moderate

· Severe 
· Pre and Post bronchodilator testing 
· Significance of results
· Quality control and assurance of PFT laboratory
· Bedside Spirometry

· Bronchoprovocation studies

· Indications 
· Equipment

· Contraindications

· Hazards and Complications

· Monitoring during the Procedure

· Assessment of outcome
· Fiberoptic Bronchoscopy Assisting
· Diagnostic and Therapeutic Indications 
· Equipment

· Flexible vs. rigid bronchoscope

· Contraindications
· Medications
· Sedatives

· Narcotics
· Anesthetics

· Topical anesthetics

· Vasoconstrictors

· Lubricants

· Mucolytics

· Bronchodilators

· Emergency resuscitative drugs
· Hazards and Complications
· Monitoring during the Procedure
· Specimen retrieval
· Types of Biopsies

· Bronchoalveolar lavage (BAL)
· Assessment of Outcome
· Bronchoscope cleaning, disinfection, and sterilization
· Cidex

· Sterilization machine
· Thoracentesis
· Diagnostic and Therapeutic Indications
· Equipment

· Contraindications
· Hazards and Complications
· Monitoring during the Procedure
· Assessment of Outcome
· Chest Tube Placement
· Indications 
· Equipment

· Chest tube drainage systems
· Troubleshooting
· Contraindications
· Hazards and Complications
· Monitoring during the Procedure

· Chest tube removal
· Assessment of Outcome


	MODULE B – electrocardiography 

	MODULE DESCRIPTION – The purpose of this module is to teach the foundational principles relating to the electrophysiology of the heart and electrocardiography. Topics include the major components of the properties of the cardiac muscle, the conductive system of the heart, the 12-lead ECG system, and ECG interpretation.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0
Comprehend the foundational principles of the electrophysiology of the heart and electrocardiography.
	B1.1
This module is measured through properly performing an ECG, interpreting the rhythms, and determining appropriate treatment. 

Note: 
This assessment is performed through computer software and/or mannequin simulation.
	4

	LEARNING OBJECTIVES 
	KSA

	B1.1.1
Describe the electrophysiology of the heart.
B1.1.2   Describe the properties of the cardiac muscle.
B1.1.3
Identify the major components of the conductive system of the heart.
B1.1.4
Describe the components of the standard 12-lead ECG system.

B1.1.5
Describe the normal electrocardiogram (ECG) configurations and their expected measurements.
B1.1.6
Describe the systematic approach to ECG interpretation. 
B1.1.7
Discuss appropriate 12-lead ECG placement.

B1.1.8   Identify the treatment options for abnormal arrhythmias.
	2
2
2
2
3
3
3

4

	MODULE B OUTLINE:

· Electrophysiology of the heart
· Action potential 
· Phase 0
· Phase 1

· Phase 2

· Phase 3

· Phase 4
· Properties of the cardiac muscle

· Automaticity

· Excitability

· Conductivity

· Contractility

· Major components of the conductive system of the heart

· Sinoatrial node

· Atroventricular junction

· Bundle of His

· Right and left bundle branches

· Purkinjie fibers

· Cardiac effects of the 

· Sympathetic nervous system

· Parasympathetic nervous system

· Components of the standard limb leads
· Bipolar limb leads

· Lead I

· Lead II

· Lead III

· Unipolar leads

· aVR

· aVL

· aVF

· Axes

· Einthoven’s triangle

· Components of the precordial (chest) leads

· V1

· V2

· V3

· V4

· V5

· V6

· Normal ECG configurations and their expected measurements

· The components of the ECG paper

· P wave

· PR interval

· QRS complex

· ST segment

· T wave

· U wave

· QT interval

· Systematic approach to ECG interpretation

· General inspection

· Analysis of ventricular activity

· Analysis of atrial activity

· Assessment of atrioventricular relationship

· Describe the P wave, PR interval, QRS complex, QRS rate, and QRS rhythm in the following rhythms in order to identify them
· Normal sinus rhythm

· Sinus bradycardia

· Sinus tachycardia

· Sinus arrhythmia

· Sinus block

· Sinus arrest

· Premature atrial complex

· Atrial bigeminy

· Atrial tachycardia

· Atrial flutter

· Atrial fibrillation

· Uniform PVCs

· Multiform PVCs

· Bigeminal PVCs

· Trigeminal PVCs

· Ventricular tachycardia

· Ventricular flutter

· Ventricular fibrillation

· 1st Degree AV heart block

· 2nd Degree AV heart block

· 3rd Degree AV heart block
· Asystole

· Treatment options for abnormal arrhythmias


	MODULE C – Polysomnography and ventilation/perfusion studies

	MODULE DESCRIPTION – The purpose of this module is to teach the foundational principles relating to the indications, equipment, contraindications, hazards/complications, monitoring techniques during each procedure. Topics include the types of sleep disorders, monitoring techniques used during polysomnography, treatment options for sleep disorders, and ventilation-perfusion studies.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	C1.0
Comprehend the foundational principles related to polysomnography and studies.
	C1.1
This module is measured cognitively.

	3

	LEARNING OBJECTIVES 
	KSA

	C1.1.1
Discuss the indications and contraindications for polysomnography and ventilation/perfusion studies.

C1.1.2   Discuss the types of equipment and medications used during polysomnography and ventilation/perfusion studies.

C1.1.3
Identify and explain any hazards or complications that may be associated with polysomnography and ventilation/perfusion studies and methods to minimize those hazards.
C1.1.4
Discuss the appropriate monitoring parameters for polysomnography and ventilation/perfusion studies and suggest modifications per patient assessment.
	3
3
3
3

	MODULE C OUTLINE:

· Polysomnography
· Indications 

· Types of sleep disorders

· Contraindications
· Hazards and Complications
· Monitoring during the procedure

· EEG
· EKG

· EMG

· EOG

· Nasal airflow sensors

· Chest/abdomen belts

· Pulse oximetry
· Video monitoring and recording
· Types of tests
· Two Night PSG with CPAP Titration

· Split Night PSG with CPAP Titration
· Diagnostic Daytime Multiple Sleep Latency Test (MSLT)

· Assessment of Outcome
· Treatment techniques

· CPAP/BiPAP

· Surgical treatments
· Medications

· Weight loss
· Ventilation/Perfusion (V/Q) studies
· Indications 
· Contraindications
· Hazards and Complications
· Monitoring during the procedure

· Assessment of Outcome


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

	
	1
	2
	3
	4

	Module A
	
	
	100%
	

	Module B
	
	50%
	35%
	15%

	Module C
	
	
	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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