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COURSE DESCRIPTION:
This course identifies and presents special procedures and medical specialties for various tasks required of the RCP, while functioning in an assistive role to the physician. Course emphasis is placed upon phlebotomy, bronchoscopy, hemodynamic assessment, and advanced cardiopulmonary monitoring techniques. Upon completion, the student should be able to demonstrate cognitive abilities and understand the psychomotor skills necessary to perform assistive functions during the various procedures presented. CORE 

CONTACT/CREDIT HOURS 

Theory Credit Hours  
  

2 hours
Lab Credit Hours



0 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 ICU bedside invasive procedures.
· Comprehend the foundational principles of mechanical circulatory support systems.
· Comprehend the foundational principles related to patient transport and special procedures performed by the respiratory therapist.
· Comprehend the foundational principles and assessment techniques related to hemodynamic monitoring.
INSTRUCTIONAL GOALS

· Cognitive – Comprehend the indications, contraindications and hazards associated with each procedure.
· Psychomotor – Apply the appropriate clinical techniques to reduce the hazards and increase positive patient outcomes associated with each procedure being performed. 
· Affective – Value the importance of adhering to policies and procedures as outlined in the clinical practice guidelines for each 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 – ICU BEDSIDE Invasive procedures

	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. Topics include bronchoscopy, thoracentesis, and chest tube systems. Emphasis will be placed on monitoring the patients cardiopulmonary status at all times during the procedures

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	A1.0
Comprehend the foundational principles of ICU bedside invasive procedures.
	A1.1
This module is measured cognitively
	3

	LEARNING OBJECTIVES 
	KSA

	A1.1.1
Explain the difference between a therapeutic and diagnostic procedure.
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 the procedure and methods to minimize those hazards.
A1.1.5
Discuss the appropriate monitoring parameters for each procedure and modifications per patient assessment.
	3
3
3
3
3



	MODULE A OUTLINE:
· Fiberoptic Bronchoscopy Assisting
· Indications Therapeutic and Diagnostic
· Equipment

· Contraindications
· Hazards and Complications
· Monitoring during the Procedure
· Assessment of Outcome
· Thoracentesis
· Indications Therapeutic and Diagnostic
· Equipment

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

· Contraindications
· Hazards and Complications
· Monitoring during the Procedure
· Assessment of Outcome


	MODULE B – Mechanical circulatory support 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. Topics include Intra-Aortic Balloon Pump (IABP), Extra-Corporeal Membrane Oxygenation (ECMO), and arterial line placement and monitoring.  Emphasis will be placed on monitoring the patients cardiopulmonary status at all times during the procedures

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0
Comprehend the foundational principles of mechanical circulatory support systems.
	B1.1
This module is measured cognitively.
	2

	LEARNING OBJECTIVES 
	KSA

	B1.1.1
Explain how each mechanical circulatory device works.

B1.1.2
Discuss the indications, therapeutic and diagnostic, for each procedure.
B1.1.3
Discuss the contraindications for each procedure.

B1.1.4
Identify & explain any hazards that may be associated with using each device and methods to minimize those hazards.
B1.1.5
Discuss the appropriate monitoring parameters for each procedure and modifications per patient assessment.
	2
2
2
2
2

	MODULE B OUTLINE:

· Intra-Aortic Balloon Pumps (IABP)
· Indications Therapeutic and Diagnostic
· Equipment

· Contraindications
· Hazards and Complications
· Monitoring during the Procedure
· Assessment of Outcome
· Extra-Corporeal Membrane Oxygenation (ECMO)

· Indications Therapeutic and Diagnostic
· Equipment

· Contraindications
· Hazards and Complications
· Monitoring during the Procedure
· Assessment of outcome
· Arterial Line Placement and Monitoring
· Indications 
· Equipment

· Contraindications
· Hazards and Complications
· Monitoring during the procedure

· Assessment of outcome


	MODULE C – rELATED CRITICAL AND NONCRITICAL SPECIAL PROCEDURES PERFORMED BY THE RESPIRATORY THERAPIST

	MODULE DESCRIPTION – The purpose of this module is to teach the foundational principles relating to the indications, assessment of need, contraindications and monitoring techniques during each procedure. Topics include Land / Air transports, metabolic assessment studies, nocturnal oximetry and polysomnography. Emphasis will be placed on monitoring the patients cardiopulmonary status at all times during the procedures

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	C1.0
Comprehend the foundational principles related to patient transport and special procedures performed by the respiratory therapist.
	C1.1
This module is measured cognitively.
	3

	LEARNING OBJECTIVES 
	KSA

	C1.1.1
Explain the difference between skills for land verses air transports, helicopter and fixed wing.

C1.1.2
Discuss the criteria for safe patient transport.
C1.1.3
Discuss the indications and contraindications for each procedure.

C1.1.4
Identify and explain any hazards that may be associated with the procedure and methods to minimize those hazards.
C1.1.5
Discuss the appropriate monitoring parameters for each procedure and modifications per patient assessment.
	3
3
3
3
3

	MODULE C OUTLINE:

· Ground ambulance transport of the mechanically ventilated patient.
· Indications for transport
· Contraindications
· Hazards and Complications
· Monitoring during the transport
· Assessment of Outcome
· Air Transports of the mechanically ventilated patient
· Indication for transport
· Contraindications (helicopter – vs- fixed wing)
· Hazards and Complications (helicopter – vs- fixed wing)
· Monitoring during the Procedure (helicopter – vs- fixed wing)
· Assessment of outcome
· Metabolic Assessment / Indirect Calorimetry
· Indications 
· Contraindications
· Hazards and Complications
· Monitoring during the procedure

· Assessment of Outcome
· Nocturnal Oximetry and Polysomnography
· Indications 
· Contraindications
· Hazards and Complications
· Monitoring during the procedure

· Assessment of Outcome


	MODULE D – hemodynamic monitoring

	MODULE DESCRIPTION – The purpose of this module is to teach the foundational principles relating to the indications, contraindications, hazards/complications, and monitoring techniques used during hemodynamic monitoring. Topics include monitoring equipment, pressure and waveform monitoring, troubleshooting techniques, and interpretation of hemodynamic values.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	D1.0
Comprehend the foundational principles and assessment techniques related to hemodynamic monitoring.
	D1.1
This module is measured cognitively.
	3

	LEARNING OBJECTIVES 
	KSA

	D1.1.1
Explain the functions and components of the cardiovascular system, including the importance of monitoring how blood flows through the heart, heart sounds, blood pressure and blood volume, and stroke volume.
D1.1.2
Explain the factors that regulate and determine cardiac output, including the importance or monitoring ejection fraction and cardiac index.
D1.1.3
Describe the types of monitoring equipment used in hemodynamic monitoring and its assembly.

D1.1.4
Describe the indications, contraindications, methods used, hazards, troubleshooting techniques, waveform displays, and normal vs. abnormal values obtained during arterial pressure monitoring.
D1.1.5
Describe the indications, contraindications, methods used, hazards, troubleshooting techniques, waveform displays, and normal vs. abnormal values obtained during central venous pressure monitoring.
D1.1.6
Describe the indications, contraindications, methods used, hazards, troubleshooting techniques, waveform displays, and normal vs. abnormal values obtained during pulmonary artery pressure monitoring.
D1.1.7   Identify the definition, normal ranges, equations, and clinical significance of stroke index, oxygen delivery, oxygen consumption, oxygen extraction ratio assessed during hemodynamic monitoring.

D1.1.8   Describe the clinical manifestations of various cardiopulmonary conditions and identify the hemodynamic values associated with each.
	3

3

3
3

3
3

3

3

	MODULE C OUTLINE:

· Functions and Components of the Cardiovascular System

· Gross anatomy of the heart

· Point of maximum impulse

· Heart sounds

· Heart murmurs

· Heart disturbances

· Tricuspid valve deficiencies
· Pulmonic valve deficiencies
· Bicuspid (mitral) valve deficiencies
· Aortic valve deficiencies 
· Right vs. left ventricular hypertrophy

· Blood flow through the heart

· Heart
· Four chambers
· Arteries

· Capillaries

· Capillary beds

· Veins
· Blood pressure

· Systemic vs. pulmonary circulation pressures

· Blood volume

· Cardiac output

· Systemic vascular resistance (SVR)

· Stroke Volume

· Normal range

· Preload

· Afterload

· State of contractility

· Factors that Regulate and Determine Cardiac Output

· Definition

· Normal range
· Heart rate

· Stroke volume

· Definition

· Equation

· End-diastolic volume (EDV)

· End-systolic volume (ESV)

· Venous return

· Preload

· Definition

· Starling’s Law

· Right ventricular preload (CVP or right atrial pressure)
· Left ventricular preload (PAWP or left atrial pressure)

· Factors that influence preload

· Circulating blood volume

· Distribution of volume

· Atrial contraction

· Ventricular contraction

· Agents used to increase preload (volume expanders)

· Crystalloid solutions

· Colloid solutions

· Agents used to reduce preload

· Diuretic agents

· Vasodilators (venodilators)

· Afterload

· Definition 

· Vascular resistance

· PVR

· SVR

· Agents used to increase afterload

· Alpha receptor stimulators

· Agents used to decrease afterload

· Vascular smooth muscle relaxants

· Calcium channel blocking agents

· Alpha receptor inhibitors

· Angiotension converting enzyme inhibitors (ACE)

· Contractility

· Positive inotropic agents

· Beta-receptor stimulators

· Phosphodiesterase inhibitors

· Cardiac glycosides

· Negative inotropic agents

· Beta receptor inhibitors (Beta blocking agents)

· Calcium channel blocking agents

· Ejection Fraction

· Definition

· Normal range
· Conditions/Factors that increase or decrease ejection fraction

· Equation

· Cardiac Index (CI)
· Definition

· Normal range
· Conditions/Factors that increase or decrease cardiac index

· Equation

· Equipment Used for Hemodynamic Monitoring

· Fluid system attached to a water manometer

· Drawbacks

· Fiberoptic monitoring systems
· Maintenance

· Cost

· Fluid system with transducer/amplifier/monitor components

· Purpose of 
· Pressure transducer
· Amplifier

· Monitor

· Oscilloscope and strip chart recorder

· Ringing

· Dynamic response

· Fidelity

· Natural frequency

· Flush solution

· Flush device

· Dynamic response testing (square wave testing)

· Quality Assurance

· Artifacts

· Catheter whip

· Damping

· Optimally damped

· Underdamped

· Overdamped
· Overshoot/undershoot

· Catheter and low-compliance extension tubing

· Assembly of monitoring system

· Patient positioning and special considerations

· Severe CHF and acute respiratory failure patients

· Eliminating the effects of hydrostatic pressure

· Leveling a pressure transducer

· Procedure for zero referencing

· Monitor and transducer calibration
· Troubleshooting pressure monitoring systems
· Arterial Pressure Monitoring

· Definition

· Normal range
· Conditions/Factors that increase or decrease arterial blood pressure
· Indirect vs. direct method

· Indirect method

· Indications

· Contraindications

· Hazards

· Blood pressure cuff technique

· Direct method

· Indications

· Contraindications

· Hazards and complications (Troubleshooting and Prevention)
· Air bubbles

· Loose tubing connections

· Transducer and catheter placement 

· Too high vs. too low

· Inadequate heparin solution bag pressure
· Blood clots at catheter tip (or in tubing)

· Catheter tip blocked by wall of artery

· Hematomas

· Absent pulse distal to puncture site

· Bleedback into tubing, dome, or transducer

· Hemorrhage

· Infection

· Sepsis

· Arterial cannulation sites

· Arterial catheter insertion technique

· Care of arterial catheters

· Obtaining blood samples from arterial catheters

· Removal of arterial catheters technique

· Mean arterial pressure (MAP)
· Definition

· Normal range
· Conditions/Factors that increase or decrease MAP
· Equation

· Pulse pressure

· Definition

· Normal range
· Conditions/Factors that increase or decrease pulse pressure
· Equation
· Arterial pressure waveforms 

· Phase I

· Dicrotic notch

· Phase II

· Systolic overshoots

· Conditions that affect waveform morphology

· Arrhythmias

· Hypertension

· Hypotension

· Aging

· Hypovolemia

· Vasoconstriction
· Systemic vascular resistance (SVR)
· Definition

· Normal range
· Conditions/Factors that increase or decrease SVR
· Equation
· Units vs. dynes/sec/cm-5
· Medications used to

· Increase SVR

· Alpha receptor stimulators

· Decrease SVR

· Vascular smooth muscle relaxants

· Calcium channel blocking agents

· Alpha receptor inhibitors

· Angiotension converting enzyme (ACE) inhibitors
· Central Venous Pressure (CVP) Monitoring

· Definition

· Indications

· Right atrial pressure 

· right ventricular end-diastolic pressure

· Intravascular volume status

· Contraindications 

· Hazards and complications (Troubleshooting and Prevention)
· Hemorrhage

· Vascular erosion

· Arrhythmia

· Local and systemic infection

· Fluid overload (hypervolemia)
· Hypothermia

· Thromboembolic problems

· Electrical microshocks

· Air emboli

· Perforation of the cardiac chambers  

· Pneumothorax
· Protocols for obtaining CVP measurements

· Calibrated water manometer vs. pressure transducer system

· Normal range
· mm Hg vs. cm H2O (conversion equations)
· Conditions/Factors that increase or decrease CVP
· Mechanical ventilator-induced factors

· CVP catheter components, insertion sites, and technique
· Central venous access

· Subclavian vein

· Internal jugular vein

· Femoral vein
· Peripheral venous access

· External jugular vein

· Antecubital sites (cephalic or basilic sites)
· Central Venous Pressure Waveforms

· “a”, “c”, “v”, “x” and “y” descent
· Pulmonary Artery Pressure (PAP) Monitoring

· Definition

· Indications

· Cardiac output (CO/QT)
· Definition

· Normal range

· Conditions/Factors that increase or decrease cardiac output

· Invasive methods used to calculate cardiac output

· Fick equation (Fick oxygen consumption method)
· Dye dilution technique
· Thermodilution method
· Noninvasive methods used to calculate cardiac output

· Doppler ultrasonography

· Thoracic electrical bioimpedance cardiography

· CVP (RAP and RVP)
· PAP
· Normal range (systolic and diastolic)
· Conditions/Factors that increase or decrease PAP
· PCWP/PWP
· Definition

· Normal range

· Measurement

· Conditions/Factors that increase or decrease PCWP/PWP
· PvO2
· Definition

· Normal range

· Measurement

· Conditions/Factors that increase or decrease PvO2
· SvO2
· Definition

· Normal range

· Equation

· Conditions/Factors that increase or decrease SvO2
· CvO2
· Definition

· Normal range

· Equation 

· Conditions/Factors that increase or decrease CvO2
· CaO2-CvO2
· Definition

· Normal range

· Significance of an increased or decreased CaO2-CvO2
· Contraindications 

· PAP catheter components, insertion sites, and technique

· 4-Lumen Swan Ganz Catheter
· Distal lumen

· Balloon inflation port

· Proximal right arterial port

· Thermistor port

· Cardiac output measurement

· Proximal port

· Central venous access

· Subclavian vein

· Internal jugular vein

· Femoral vein

· Peripheral venous access

· External jugular vein

· Antecubital sites (cephalic or basilic sites)

· Cutdown technique
· Purcutaneous approach
· Percutaneous approach using the Seldinger technique

· Pulmonary artery pressure waveforms
· Systolic vs. diastolic pressures

· Dicrotic notch

· Hazards and complications (Troubleshooting and Prevention)

· Ventricular arrhythmias

· Pneumothorax, hydrothorax

· Air embolism

· Damage to veins, arteries, nerves

· Perforation of the heart or pulmonary artery

· Infection

· Thrombophlebitis 

· Mean pulmonary artery pressure (MPAP)
· Definition

· Normal range
· Conditions/Factors that increase or decrease MPAP
· Equation

· Evaluation of Pad-PWP gradient

· Increases vs. decreases in gradient 

· Pulmonary vascular resistance (PVR)

· Definition

· Normal range

· Conditions/Factors that increase or decrease PVR

· Equation

· Units vs. dynes/sec/cm-5
· Additional Hemodynamic Values 
· Stroke index (SI)
· Definition

· Normal range

· Conditions/Factors that increase or decrease stroke index

· Equation
· Oxygen delivery (DO2)
· Definition

· Normal range

· Conditions/Factors that increase or decrease oxygen delivery

· Equation
· Oxygen consumption (VO2)
· Definition

· Normal range

· Conditions/Factors that increase or decrease oxygen consumption

· Equation
· Oxygen extraction ratio

· Definition

· Normal range

· Conditions/Factors that increase or decrease PVR

· Equation

· Hemodynamic Profiles

· Hypervolemia

· Hypovolemia

· Hypovolemic Shock
· Left Ventricular Failure

· Right Ventricular Failure

· Pulmonary Embolism

· Pulmonary Hypertension

· Septic Shock
· Anaphylactic Shock

· Cardiogenic Shock

· Acute Cardiac Tamponade

· ARDS (Noncardiogenic PE)

· COPD

· Acute Myocardial Infarction

· CHF/Pulmonary Edema/RHF


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
	
	100%
	
	

	Module C
	
	
	100%
	

	Module D
	
	
	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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