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COURSE DESCRIPTION:
This course provides detailed lecture and audio-visual presentations which concentrate on the cardiopulmonary and renal systems. Emphasis is placed on structure, function, and physiology of the cardiopulmonary and renal systems and the role each plays in the maintenance of homeostasis. Upon completion, the student should be able to demonstrate adequate knowledge of the structure, function, and physiology of the cardiopulmonary and renal systems. CORE 

CREDIT HOURS 

Theory  
  

3 hours
Lab 



0 hour  

Total Credit 

3 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 the essential functions of the respiratory system.
· Comprehend the essential functions of the cardiovascular and circulatory systems.
· Comprehend the essential functions of the renal system and renal failure.
· Explain the effects various environments have on the cardiopulmonary system.

INSTRUCTIONAL GOALS

· Cognitive – Comprehend principles and concepts related to the Anatomy and Physiology of the Cardio, pulmonary and renal systems.
· Psychomotor – Apply principles of the Anatomy and Physiology of the Cardio, pulmonary and renal systems as related to respiratory care.
· Affective – Value the importance of recall, application and analysis of the principles of Human Anatomy and Physiology of the Cardio, pulmonary and renal systems.
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 – The Essentials of the Respiratory System

	MODULE DESCRIPTION – The purpose of this module is to teach the students the anatomy and physiology of the respiratory system. Topics include anatomy and physiology of the respiratory system, ventilation, diffusion of pulmonary gases, and pulmonary functions measures.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	A1.0
Comprehend the essential functions of the respiratory system.
	A1.1
This module is measured cognitively.
	4

	LEARNING OBJECTIVES 
	KSA

	A1.1.1
Identify and explain the structure of the upper and lower airways.
A1.1.2
Explain the functions of ventilation as related to the human body.
A1.1.3
Explain the principles and dynamics of alveolar capillary diffusion.
A1.1.4
Identify and explain lung volumes and capacities.
A1.1.5
Explain how pulmonary mechanics are measured

	4
4
3
3
3


	MODULE A OUTLINE: THE ANATOMY OF THE RESPIRATORY SYSTEM
Upper Airway
· Nose
· Oral Cavity
· Pharynx
· Functions of the Upper Airway
Nose
· Functions Of The Nose
· Nasal Septum
· Nares- or Nostrils - Openings into the Nose
· Vestibules 
· Nasal Cavity 
· Cilia
· Turbinates or Conchae 
· Superior
· Middle
· Inferior




· Paranasal Sinuses
· Maxillary
· Frontal
· Ethmoid
· Sphenoid
· Oral Cavity
· Vestibule
· Hard Palate and Soft 
· Pharynx
· Nasopharynx
· Oropharynx
· Laryngopharynx
Lower Airway
· Larynx 
· Functions of the Larynx
· Passageway For Air Between The Pharynx & Trachea
· Works As A Protective Mechanism Against Aspiration
· Generates Sound For Speech (Phonation)
· Aids In The Cough Process With Epiglottic Closure
· Cartilages of the Larynx
· Singles
· Thyroid 
· Cricoid 
· Epiglottis
· Pairs
· Arytenoid
· Corniculate
· Cuneiform
· Interior of the Larynx
· True Vocal Cords
· False Vocal Cords
· Glottis 
· Hyoid Bone 
· Ventilatory Function of the Larynx 
Tracheobronchial Tree
· Forms of Branching Airways
· Cartilaginous Airways (Conducting Zone)
· Trachea





· Main Stem Bronchi



· Lobar Bronchi




· Segmental Bronchi



· Sub Segmental Bronchi     
· Non - Cartilaginous Airways (Also Conducting Zone)
· A- Bronchioles


       

· B- Terminal Bronchioles
     
· Sites of Gas Exchange (Respiratory Zone)
· A- Respiratory Bronchioles


· B- Alveolar Ducts


· C- Alveolar Sacs


  
· Trachea
· Carina
· Mainstem Bronchi
· Lobar Bronchi
· Segmental Bronchi
· Sub Segmental Bronchi
· Bronchioles
· Terminal Bronchioles
Site of Gas Exchange
· Respiratory Bronchioles 


· Alveolar Duct  




· Alveolar Sacs




· Canals of Lambert 
· Alveolar Epithelium
Alveoli 
· Type I Cells (Major Sites of Alveolar Gas Exchange)
· Type II Cells Primary Source of Pulmonary Surfactant
· Surfactant 
· Pores Of Kohn 
· Alveolar Macrophages
· Type III Cells
· Interstituim 
Mucus
· Goblet Cells
· Submucosal or Bronchial Glands 
· Two Layers of Mucus
· Gel Layer (More Viscous Layer)
· Sol Layer
Bronchial Blood Supply
· Bronchial Arteries 
· Bronchial Veins 
Pulmonary Vascular System
· The PVS is Composed of:
· Arteries
· Arterioles
· Capillaries
· Venules
· Veins
The Lymphatic System
· Lymphatic Vessels
· Lymph Nodes
· Juxta - Alveolar Lymphatics
Neural Control of the Lungs
Autonomic Nervous System
· Regulates Involuntary Vital Functions:
· Activity of the Cardiac Muscle
· Activity of the Smooth Muscle
· Activity of the Glands
· Two Divisions of the Autonomic Nervous System:
· Sympathetic
· Parasympathetic
Lungs
· Composition
· Apex
· Mediastinal Border
· Hilum
· Base
Right Lung
· Lobe and Segments
· Upper Lobe

· Apical, Posterior, Anterior

· Middle Lobe
· Lateral, Medial
· Lower Lobe

· Superior, Medial Basal, Anterior Basal, Lateral Basal, Posterior Basal
Left Lung
· Lobe and Segments
· Upper Lobe (Upper Divsion)
· Apical / Posterior, Anterior
· Upper Lobe (Lower Division) (Lingular)
· Superior Lingula Inferior Lingula
· Lower Lobe



· Superior, Anterior Medial, Lateral Basal, Posterior Basal
Mediastinum
· Heart
· Trachea
· Major Blood Vessels
· Nerves
· Esophagus
· Thymus Gland
· Lymph Modes
Pleural Membranes
· Visceral Pleurae 
· Parietal Pleurae 
Thorax
· Sternum
· Manubrium
· Body
· Xyphoid Process
· Ribs
· 7 True Ribs
· 8,9 & 10 False Ribs Do Not Connect To The Sternum
· 11 & 12 Floating Ribs Do Not Connect To Anything
· Intercostal Space 
Muscles of Ventilation
· Diaphragm
· Right Hemidiaphragm
· Left Hemidiaphragm
· Accessory Muscles of Inspiration
· Scalene Muscles - Elevate the 1 & 2 Ribs
· Sternocleidomastoid - Elevates the Sternum
· Pectoralis Major - Elevates the Chest
· Trapezius Muscles - Elevates the Thoracic Cage
· External Intercostal Muscles - Pulls Ribs In and Out
· Accessory Muscles Of Expiration
· Rectus Abdominus 
· External Abdominus Oblique 
· Internal Abdominus Oblique 
· Transversus Abdominus
· Internal Intercostal 


	MODULE B – thE ESSENTIALS OF THE CARDIOVASCULAR AND CIRCULATORY SYSTEM

	MODULE DESCRIPTION – The purpose of this module is to teach the students the anatomy and physiology of the cardiovascular and circulatory systems. Topics include anatomy and physiology of the cardiovascular and circulatory systems, oxygen transport, Carbon dioxide transport, ventilation / perfusion relationships, and electrophysiology of the heart. 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0
Comprehend the essential functions of the cardiovascular and circulatory systems
	B1.1
This module is measured cognitively.
	3

	LEARNING OBJECTIVES 
	KSA

	B1.1.1
Indentify and explain the structures of the heart.
B1.1.2
Explain the makeup of the circulatory system and how it functions. 
B1.1.3
Explain the makeup of the blood and all blood cells.
B1.1.4
Explain the essentials of oxygen and carbon dioxide transport.
B1.1.5   
Explain the relationship between ventilation and perfusion and how this affects the patient. 
	3
2
2

3
2



	MODULE B OUTLINE: The Circulatory System
Three Major Parts Of The Circulatory System:
· Blood 
· Plasma 
· Erythrocytes (Rbc's)
· Leukocytes (Wbc's)
· Thrombocytes (Platelets)
· Erythrocytes 
· Hematocrit
· Hemoglobin 
· Anemia
· Polycythemia
· Carbon Monoxide 
· Leukocytes 
· Polymorphonuclear Granulocytes 
· Neutrophils 
· Eosinophils 
· Basophils 
· Mononuclear or Non Granulated Cells 
· Monocytes 
· Lymphocytes 
· Thrombocytes 
The Heart
· Four Chambers
· R & L (Atria)
· Inter Atria Septum.
· R & L (Ventricle)
· Interventricluar Septum.
· Blood Flow Through The Heart
· Inferior & Superior Vena Cavae (Blood Is Low In 02 & High In  C02)
· Right Atrium
· Tricuspid Valve (One Way Valve)
· Right Ventricle
· Pulmonary Semilunar Valve
· Right & Left Pulmonary Arteries (Unoxygenated Blood)
· Lungs (Gas Exchange Takes Place)
· Pulmonary Veins
· Left Atrium
· Bicuspid Valve (Mitral)
· Left Ventricle
· Aortic Valve
· Aorta
· Systemic Circulation
Blood Supply to the Heart
· Arteries
· Arterioles
· Capillaries
· Venules
· Veins
Pulmonary & Systemic Vascular System
· Arteries
· Arterioles
· Capillaries
· Venules
· Veins
Gas Exchange
· External Respiration 
· Internal Respiration 
Hypoxemia
Hypoxia
Neural Control of the Vascular System
· Vasomotor Center  
· Baroreceptor Reflex 
Pressures in the Pulmonary & Systemic Vascular Systems
· Intravascular Pressure 
· Transmural Pressure 
· Positive Transmural Pressure 
· Negative Transmural Pressure 
· Driving Pressure 
Cardiac Cycle
· Systolic Pressure 
· Diastolic Pressure 
· Stroke Volume 
· Cardiac Output 
Distribution Of Pulmonary Blood Flow
· Zone One 
· Zone Two 
· Zone Three 
Ventilation / Perfusion Relationships
· Increased V / Q Ratio:
· Decreased V / Q Ratio:
Internal Respiration
· O2 Consumption 
· CO2 Produced  
Respiratory Quotient 
Respiratory Exchange Ratio 
Control of Ventilation
Medulla Oblongata 
· Respiratory Components of the Medulla
· Dorsal Respiratory Group (DRG) 
· Ventral Respiratory Group (VRG) 
Monitoring Systems of the Medulla
· Chemoreceptors Peripheral Chemoreceptors 
Hypoxic Drive Mechanism
Reflexes Influencing Ventilation
· Hering Breuer Inflation 
· Deflation Reflex 
· Irritant Reflex 
· Juxtapulmonary - Capillary Receptors 
Electrophysiology of the Heart
· Action Potentials
· Resting Membrane Potential
· Electrolytes
· Potassium
K+
· Sodium
Na+
· Calcium
Ca++
· Depolarization
· Repolarization
Properties of the Cardiac Cells
· Automaticity
· Excitability
· Conductivity
· Contractility
Components of the Conductive System
· Sinoatrial Node (SA Node)
· Atrioventricular Node (AV Node)
· Bundle of HIS
· Right & Left Bundle Branches
· Purkingie Fibers
Cardiac Centers
· Cardioinhibitor Center Decreases HR and Contraction Strength
· (Parasympathetic)
· Cardioaccelerator Center Increases HR and Contraction Strength.
· (Sympathetic)
The Electrocardiogram
· Depolarization 
· Repolarization 
· P Wave
· QRS 
· T Wave



	MODULE C – The essentials of the renal system

	MODULE DESCRIPTION – The purpose of this module is to teach the students the anatomy and physiology of the renal system. Topics include anatomy and physiology of the renal system, renal failure and cardiopulmonary disorders caused by renal failure. 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	C1.0
Comprehend the essential functions of the renal system and renal failure. 
	C1.1
This module is measured cognitively.
	3

	LEARNING OBJECTIVES 
	KSA

	C1.1.1
Identify and explain the structure and functions of the renal system.
C1.1.2 
Explain the process of urine formation.
C1.1.3
Explain the regulation of electrolytes.
C1.1.4   Explain renal failure

C1.1.5   Indentify and explain various disorders caused by renal failure. 
	2
2
3
2
3

	MODULE C OUTLINE:

RENAL FAILURE AND ITS EFFECTS ON THE CARDIOPULMONARY SYSTEM
The Kidneys
· Hilum 
· Ureters 
· Cortex
· Medulla
· Renal Pelvis
· Major Calyces 
· Minor Calyces 
· Renal Papillae 
· Renal Pyramid
The Nephrons
· Glomerulus
· Proximal Tubule
· Loop of Henle
· Distal Tubule
Blood Vessels and the Kidneys
Urine Formation
· Glomerular Filtration
· Tubular Re-Absorption
· Tubular Secretion
Urine Concentration and Volume
· Countercurrent Mechanism
· Selective Permeability of the Collecting Ducts
ADH 
Regulation of Electrolyte Concentration
· Sodium Ions 
· Potassium Ion
· Calcium, Magnesium & Phosphate Ions
· Acid - Base Balance
Renal Failure
· Congenital
· Infections
· Obstructive Disorders
· Inflammation & Immune Responses
· Neoplasms
Classification of Renal Disorders
· Prerenal
· Renal
· Postrenal
Mechanical Ventilation & Renal Failure
· PPV - Decreases Urinary Output
· NPV - Increases Urinary Output
Cardiopulmonary Problems & Renal Failure



	MODULE D – The cardiopulmonary system during unusual environmental conditions

	MODULE DESCRIPTION – The purpose of this module is to teach the students the effects various environments have on the cardiopulmonary system. Topics include exercise, high altitude, high pressure, aging and sleep physiology.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	D1.0
Explain the effects various environments have on the cardiopulmonary system.
	D1.1
This module is measured cognitively.
	2

	LEARNING OBJECTIVES 
	KSA

	D1.1.1
Explain the effects exercise has on the cardiopulmonary system.
D1.1.2
Explain the effects high altitude has on the cardiopulmonary system.
D1.1.3
Explain the effects high pressure has on the cardiopulmonary system.
D1.1.4   Explain the effects aging has on the cardiopulmonary system.

D1.1.5   Explain the effects of sleep apnea on the cardiopulmonary system. 
	2
2
2

2

2

	MODULE D OUTLINE:

Exercise
High Altitudes And Its Effects On The Cardiopulmonary System
Acclimatization Effects
· Ventilation
· Polycythemia
· PaCO2 
· Oxygen Diffusion Capacity
· Alveolar - Arterial Oxygen Difference
· Cardiac Output
Other Effects Of High Altitude
· Bad Sleep
· Myoglobin Concentration
· Acute Mountain Sickness
· High Altitude Pulmonary Edema
· High Altitude Cerebral Edema
· Chronic Mountain Sickness
High Pressure Environments and the Cardiopulmonary System
· Decompression Sickness
· Hyperbaric Medicine
Aging Effects on the Cardiopulmonary System
Influence on the Respiratory System
· Lung Volumes And Capacities
· Dynamic Maneuvers Of Ventilation
· Pulmonary Diffusing Capacity
· Alveolar Deadspace Ventilation
· Pulmonary Gas Exchange
· Arterial Blood Gases
· Hemoglobin Concentration
Influence on the Cardiovascular System
· Structure Of The Heart
· Heart Rate
· Stroke Volume
· Cardiac Output (CO)
· Blood Pressure (B/P)
Sleep Physiology/Sleep Disorders and the Cardiopulmonary System
Sleep 
Coma 
Polysomnography 
Polysomnogram 
· EEG

· EOG

· EMG

Types Of Sleep
· Non – Rapid Eye Movement (Non-REM)


Four Stages Of Sleep
· Non-REM


· REM Sleep (Rapid Eye Movement)
Normal Sleep Cycles
Sleep Latency 
Functions Of Sleep
· Restoration
· Energy Conservation
Sleep Disorders
· Insomnia 
· Hypersomnia 
· Narcolepsy 
· Sleep Apnea 
· Obstructive Sleep Apnea 
· Signs of Obstructive Sleep Apnea
· Sleepy, Irritable And Depressed
· Loud Snoring
· Obesity
· Symptoms Caused by Low Oxygen During the Night
· Morning Headaches
· Loss of Sex Drive
· Decrease Mental Function
· Increase B/P
· Arrhythmias
· Heart Attacks
· Strokes
· Central Sleep Apnea
· Mixed Sleep Apnea
Treatments For Sleep Apnea



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
	
	
	60%
	40%

	Module B
	
	50%
	50%
	

	Module C
	
	60%
	40%
	

	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)

	Learner’s Knowledge, Skills and Abilities

	Indicator
	Key Terms
	Description

	1

Recall & Reproduction
	Limited Knowledge and Proficiency
	· Identifies basic facts and terms about the subject or competency.

· Performs simple tasks associated with the competency.  Needs to be told or shown how to do most tasks.  

· Requires close supervision.

	2

Skills & Concepts
	Moderate Knowledge and Proficiency
	· Identifies relationship of basic facts and states general principles and can determine step-by-step procedures for doing the competency.

· Performs most parts of the competency.  Needs help only on hardest parts.  

· Requires limited supervision.

	3

Strategic Thinking
	Advanced Knowledge and Proficiency
	· Analyzes facts and principles and draws conclusions about the subject to include why and when the competency must be done and why each step is needed.  Can predict outcomes.

· Performs all parts of the competency.  Needs only a spot check of completed work.  

· Requires little or no direct supervision.

	4

Extended Thinking
	Superior Knowledge and Proficiency
	· Can evaluate conditions and make appropriate decisions as related to resolving problems. 

· Performs competency quickly and accurately with no direct supervision and is able to instruct and supervise others.  

	A
Attitudes and Motivation
	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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