
 
 

 

 

ANATOMY AND PHYSIOLOGY FOR RESPIRATORY CARE 
Date  7/27/2011 

 C - L - CR 

 3 - 3 - 4 
 

COURSE NUMBER: AHS 124 

 

PREREQUISITE(S): Admission into the program 

 

CO-REQUISITE(S): None 

 

COURSE 

DESCRIPTIONS 

This course is a study of human anatomy and physiology with 
emphasis on the cardiopulmonary system. 

 

TEXTBOOK(S): Des Jardins, Terry.  Cardiopulmonary Anatomy & Physiology; 
Essentials of Respiratory Care, 5

th
 Ed.  New York:  Delmar 

Publishers, 2008 
ISBN:  1-4180-4278-1 

 

REFERENCE(S): All other Respiratory Care Text 

 

OTHER REQUIRED 

MATERIALS, TOOLS, 

AND EQUIPMENT: 

Only the basic four function mathematical calculators are 
allowed during an exam.  The students may not use PDAs 
(Personal Digital Assistants), laptop computers, cell phones or 
any other device that may double in use as a storage or 
recording device of any test materials. 

Sharing of calculators will not be allowed. 

 

METHOD OF 

INSTRUCTION: 

Lectures and Discussions 
Audiovisuals 
Blackboard 
Models 
Tests 
Written Assignments 
Laboratory and Classroom Exercises 
Written Evaluation 

 

GRADING SYSTEM: 92 - 100 = A 

84 - 91 = B 

76 - 83 = C 

68 - 75 = D 

Below - 68 = F 
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The standard mathematical procedure of rounding will be 
applied to arrive at a whole number percentage in the final 
grade calculation. 
 
A grade of “C” or higher is required to continue in the associate 
degree program. 

 

GRADE 

CALCULATION 

METHOD: 

Exams = 55  

Professionalism = 5  

Quizzes = 20  

Final Exam (Comprehensive) = 20  

 = 100%  

 

GRADING Exams:  All students will be notified in advance of all major 
exams.  If a student is absent due to sickness or emergency on 
the day of an assigned test or exam, the student must notify 
the appropriate course instructor prior to the start of that class 
period.  The student must speak directly with the specific 
course instructor.  If the course instructor is not available prior 
to class, a message must be left on the course instructor’s 
voicemail.  Providing the previous conditions are met, the 
student will be allowed to take the test or exam on the day that 
the student returns to campus. No arrangements will be made 
for the make-up examination in the event that the student is 
absent without prior notification or did not attempt to take the 
test or exam on the first day he or she return to campus.  A 
grade of “0” will be recorded for that test or exam.  A maximum 
of two make-up tests or exams will be allowed per semester. 
 
Any student arriving over 10 minutes late for a scheduled test 
or exam will be considered absent for that test or exam and will 
not be admitted to class until the test or exam is over.  The 
student will be required to take the test or exam in the Testing 
Center that day on his or her own time. The make-up test or 
exam cannot be taken during class, lab or clinical. 
If a pop quiz has already started when the student arrives, he 
or she may not take it and may not make it up. A “0” will be 
recorded for that pop quiz. 
 
During an exam the only items that will be allowed on the desk 
are the exam, up to two pencils and a basic four function 
calculator.  This excludes the use of PDA (Personal Digital 
Assistants), Laptop Computers, Cell Phones or any other 
device that may double in use as a storage or recording device 
of any test materials.  Sharing of calculators will not be 
allowed.  This excludes drinks or food.  Hats, toboggans, etc., 
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will not be allowed nor will coats or any other article of clothing 
that have multiple pockets excluding pants.  All other items to 
include glasses, pens and non-standard lead pencils may be 
examined at the instructor’s discretion.  Excessive breaks or 
breaks in excess of five minutes may also be scrutinized. 
 
Professionalism:  Professionalism will be graded according to 
the rubric included in the syllabus addendum.  Absences, 
tardies, leaving class early, sleeping in class, disruptive/rude 
behavior and failure to or refusing to assist classmates will all 
detract from the professionalism grade. 
 
Quizzes:  Quizzes will be given unscheduled.  Anyone arriving 
over 10 minutes late will be considered absent for that quiz and 
will receive a grade of “zero”.  There are no make-ups for 
quizzes missed. 
 
Final Exam – A cumulative final exam will be administered at 
the end of the semester.  There is no make-up for the final 
exam. 

  

ATTENDANCE 

POLICY: 

 

Instructors maintain attendance records; however, it is the 
student’s responsibility to withdraw from a course.  A student 
enrolling in and attending at least one class session remains 
enrolled until the student initiates a withdrawal and submits an 
official notice to Student Records. 
 
The student is responsible for punctual and regular attendance 
in all classes, laboratories, clinical, practice, internships, field 
trips, and other required class activities.  The College does not 
grant excused absences; therefore, students are urged to 
reserve their absences for emergencies.  When illness or other 
emergencies occur, the student is responsible for notifying 
instructors and completing missed work if approved for late 
submission by instructors. 
 

A recorded absence will occur at anytime the student 

misses a class, arrives to class ten minutes after class 

begins or leaves within the first half of the class period. 
 
Students are tardy if not in class at the time the class is 

scheduled to begin.  Any student who is over 5 minutes 

tardy will be admitted at the instructor’s discretion.  Two 

tardies will result in one absence for the class.   

 
Withdrawal Policy:  During the first 75% of the course, a 
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student may initiate withdrawal and receive a grade of W.  A 
student cannot initiate a withdrawal during the last 25% of the 
course.  Extenuating circumstances require documentation and 
approval by the appropriate department head and academic 
dean. 

  

Absences for 

Religious Holidays:   

Students who are absent from class in order to observe 
religious holidays are responsible for the content of any 
activities missed and for the completion of assignments 
occurring during the period of absence.  Students who 
anticipate their observance of religious holidays will cause 
them to be absent from class and do not wish such absences 
to penalize their status in class should adhere to the following 
guidelines: 
 

1. Observance of religious holidays resulting in three or 
fewer consecutive absences:  Discuss the situation with 
the instructor and provide written notice at least one 
week prior to the absence(s).  Develop (in writing) and 
instructor-approved plan which outlines the makeup of 
activities and assignments. 
 

2. Observances of religious holidays resulting in four or 
more consecutive absences:  Discuss the situation with 
the instructor and provide the instructor with written 
notice within the first 10 days of the academic term.  
Develop an instructor-approved plan with outlines the 
makeup of activities and assignments 

 

CLASSROOM 

CONDUCT:  

 

ACADEMIC DISHONESTY:  Students are expected to uphold the 
integrity of the College's standard of conduct, specifically in 
regards to academic honesty.  All forms of academic 
dishonesty including, but not limited to, cheating on 
assignments/tests, plagiarism, collusion, and falsification of 
information will call for disciplinary action.  Disciplinary action 
imposed may include one or more of the following: written 
reprimand, loss of credit for assignment/test, termination from 
course, and probation, suspension, or expulsion from the 
College.  For further explanation of this and other conduct 
codes, please refer to the Student Handbook. 
 

CELLULAR PHONES AND PAGERS/BEEPERS:  Cellular phones, 
pagers and beepers are not permitted to be turned on or used 
within the classroom.  Use of these devices during classroom 
time will be considered a violation of the student code as it 
relates to “disruptive behavior.”   
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CLASS/LAB 

PROCEDURES: 

Class participation is essential to your success in this program.  
It is expected that you will bring a calculator and your books to 
class so you can fully participate in discussions and class work. 

 

ACCOMMODATIONS: 

 

Students who need special accommodations in this class 
because of a documented disability should notify Student 
Disability Services.  You may contact Student Disability 
Services by calling, (864) 592-4811, toll-free 1-800-922-3679; 
via email through the Spartanburg Community College web site 
at www.sccsc.edu/SDS/; or by visiting the office located in the 
Dan Lee Terhune Student Services Building, room 112 of the 
Spartanburg Community College campus.  By contacting 
Student Disability Services early in the semester, students with 
disabilities give the College an opportunity to provide 
necessary support services and appropriate accommodations. 

 

http://www.sccsc.edu/SDS/
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COURSE 

COMPETENCIES & 

OBJECTIVES: 

Upon satisfactory completion of this course, the student 

will be able to: 

 

I. Describe the anatomy and physiology of the 

respiratory system 

 
1. List the three major components of the upper airway 
2. List the three primary functions of the upper airway 
3. List the three primary functions of the nose 
4. Identify the structures that form the outer portion of the nose 
5. Identify the structures that form the internal portion of the nose 
6. Identify the structures of the oral cavity 
7. Identify the location and structure of the naso, oro and 

laryngopharynx 
8. Identify the cartilages of the larynx 
9. Identify the structure and function of the interior portion of the 

larynx 
10. Identify the structure and function of the laryngeal muscles 
11. Describe the functions of the larynx 
12. Describe the histology of the tracheobronchial tree 
13. Identify the location of the cartilaginous and non-cartilaginous 

airways 
14. Describe the structure and function of the blood supply to the 

pulmonary system 
15. Describe the structure and function of the sites of gas exchange 
16. Describe the structure and function of the alveolar epithelium 
17. Describe the structure and function of the pulmonary vascular 

system 
18. Describe the structure and function of the lymphatic system 
19. Describe how the autonomic nervous system relates to the neural 

control of the lungs 
20. Identify the effects of the sympathetic and parasympathetic 

nervous systems 
21. Describe the gross anatomy of the lungs 
22. Identify the lung segments 
23. Identify the components of the mediastinum 
24. Identify the components of the pleural membranes 
25. Identify the components of the thorax 
26. Describe the structure and function of the diaphragm 
27. Describe the structure and function of the muscles of inspiration 
28. Describe the structure and function of the muscles of expiration 

 

II. Apply the anatomy and physiology of the 

respiratory system to ventilation 

 
1. Define ventilation 
2. Differentiate between driving pressure, transairway pressure, 

transpulmonary pressure and transthoracic pressure 
3. Describe the role of the diaphragm in ventilation and its effect on 

the various pressures 
4. Define and calculate static lung compliance 
5. Explain how Hooke’s law can be applied to the elastic properties 

of the lungs 
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6. Define surface tension 
7. Describe the physical principles of Laplace’s law and how it can 

be applied to the alveolar fluid lining 
8. Explain how pulmonary surfactant offsets alveolar surface tension 
9. List respiratory disorders that cause a deficiency of pulmonary 

surfactant 
10. Describe how Poiseuille’s law arranged for flow and pressure 

relates to the radius of the bronchial airways 
11. Define airway resistance and how it relates to laminar and 

turbulent flow 
12. Calculate airway resistance 
13. Define time constants and they relate to alveolar units with 

increased airway resistance and decreased compliance 
14. Define dynamic compliance and explain how it relates to 

increased airway resistance and frequency dependance 
15. Describe how tidal volume, ventilatory rate and I:E ratio relates to 

the normal ventilatory pattern 
16. Differentiate between alveolar ventilation and deadspace 

ventilation to include anatomic, alveolar and physiologic 
deadspace 

17. Describe how depth and rate of breathing affect the total alveolar 
ventilation 

18. Calculate an individuals total alveolar ventilation when given 
alveolar ventilation, deadspace and breaths per minute 

19. Describe how the normal intrapleural pressure differences cause 
regional differences in normal lung ventilation 

20. Describe how lung compliance and airway resistance can alter 
the ventilatory pattern 

21. Define specific ventilatory patterns 

 

III. Define diffusion and apply the factors that involve 

gas movement within the body 

 
1. Define diffusion 
2. State Boyle’s law, Charles’ law, Gay-Lussac’s law and Dalton’s 

law 
3. Identify the percentage and partial pressure of the gases that 

compose the barometric pressure 
4. identify the partial pressure of the gases in the air, alveoli and 

blood 
5. Calculate the ideal alveolar gas equation 
6. Name the nine major structures of the alveolar-capillary 

membrane that a gas molecule must diffuse through 
7. Describe how oxygen and carbon dioxide normally diffuse across 

the alveolar-capillary membrane 
8. Explain how Fick’s law relates to gas diffusion 
9. Describe how Henry’s Law and Graham’s law relates to the 

diffusion constants in Fick’s law 
10. Describe how Fick’s law can be applied to certain clinical 

conditions 
11. Define the meaning of perfusion limited, and explain how it relates 

to a gas like nitrous oxide 
12. Define the meaning of diffusion limited, and explain how it relates 

to a gas like carbon monoxide 
13. Describe how oxygen can be classified as perfusion or diffusion 



 

____________________________________________________________________ 8 

SPARTANBURG COMMUNITY COLLEGE, SPARTANBURG, SOUTH CAROLINA 

 

limited 

 

IV. Define and identify lung volumes, capacities and 

flow measurements to include their normals 

 
1. Define the four lung volumes 
2. Define the five lung capacities 
3. Identify the approximate lung volumes and capacities in milliliters 

in the average normal male and female 
4. Define expiratory flow rate measurements 
5. Identify the average dynamic flow rates measurements 
6. Describe the effort-dependent portion of a forced expiratory 

maneuver 
7. Describe the effort-independent portion of a forced expiratory 

maneuver 
8. Explain how the dynamic compression mechanism limits the flow 

rate during the last 70 percent of a forced vital capacity and 
include the meaning of the equal pressure point 

9. Describe the diffusion capacity of carbon monoxide study 

 

V. Describe the anatomy and physiology of the 

circulatory system 
 
1. Describe the function of erythrocytes, leukocytes and thrombocyte 
2. List the chemical components of plasma 
3. Describe the structure and function of the heart 
4. Describe the blood flow through the heart 
5. Identify the major blood vessels that nourish the heart 
6. Describe the location and function of the components of the 

conduction system of the heart 
7. Describe the components of an electrocardiogram 
8. Identify the average heart rate of the normal adult and infant 
9. Describe the components of the pulmonary and systemic vascular 

systems 
10. Explain the neural control of the vascular system 
11. Describe the function of the baroreceptors 
12. Define intravascular, transmural and driving pressures 
13. Describe how ventricular systole and diastole relate to the cardiac 

cycle and blood pressure 
14. List the intraluminal blood pressure throughout the pulmonary and 

systemic vascular systems 
15. Describe how blood volume affects blood pressure, stroke 

volume, heart and cardiac output 
16. identify the percentage of blood found throughout the various 

parts of the pulmonary and systemic systems 
17. Describe the influence of gravity on blood flow 
18. Define ventricular preload, afterload and myocardial contractility 

as determinants of cardiac output 
19. Define vascular resistance 
20. Describe how active and passive mechanisms affect the 

pulmonary vascular resistance 
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VI. Understand the factors that involved in oxygen 

transport throughout the body 
 
1. Calculate the quantity of oxygen that dissolves in the plasma of 

the blood 
2. Describe the major features of hemoglobin 
3. Calculate the quantity of oxygen that combines with hemoglobin 
4. Calculate the total amount of oxygen in the blood 
5. Identify the abbreviations for oxygen content of arterial, mixed 

venous and capillary blood 
6. Describe how oxygen pressure, percentage of hemoglobin bound 

to oxygen and oxygen content relate to the oxygen dissociation 
curve 

7. Describe the significance of the flat portion and steep portions of 
the oxygen dissociation curve 

8. Identify the factors that shift the oxygen dissociation curve to the 
right 

9. identify the factors that shift the oxygen dissociation curve to the 
left 

10. Explain the clinical significant of a shift in the oxygen dissociation 
curve 

11. Calculate oxygen consumption and total oxygen delivery 
12. Identify the factors that increase and decrease the oxygen 

transport studies 
13. Differentiate between anatomic, capillary and shunt-like effect 
14. Explain the meaning of venous admixture 
15. Calculate the shunt equation 
16. Describe the clinical significant of intrapulmonary shunting 
17. Define the four main types of hypoxia 
18. Explain the meaning of cyanosis and polycythemia 

 

VII. Understand the factors that involve the movement 

of carbon dioxide and its role in acid-base balance 
 
1. List the three ways in which carbon dioxide is transported in the 

plasma 
2. List the three ways in which carbon dioxide is transported in the 

red blood cells 
3. Describe how carbon dioxide is converted to HCO3 at the tissue 

sites and then transported in the plasma to the lungs 
4. Explain how carbon dioxide is eliminated at the lungs 
5. Describe how carbon dioxide dissociation curve differs from the 

oxygen dissociation curve 
6. Explain how the Haldane effect relates to the carbon dioxide 

dissociation curve 
7. Define the meaning of electrolytes, buffer, strong acid, weak acid, 

weak base, strong base, and pH 
8. List the three major mechanisms that maintain the narrow pH 

range 
9. Describe the components of the Henderson-Hasselbalch equation 
10. Explain how the PCO2, HCO3 and pH levels change in relation to 

acute ventilatory failure, chronic ventilatory failure and renal 
compensation, acute alveolar hyperventilation and chronic 
alveolar hyperventilation and renal compensation 

11. Describe how the PCO2, HCO3 and pH levels change in 
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metabolic acidosis, lactic acidosis, ketoacidosis, and renal failure 
12. Describe how the PCO2, HCO3 and pH levels change in 

metabolic alkalosis, and chronic metabolic alkalosis and 
respiratory compensation 

 

VIII. Define ventilation/perfusion ratio and its 

application to the human body 

 
1. Define the ventilation-perfusion ratio 
2. Describe the overall ventilation-perfusion ration in the normal 

upright lung 
3. Explain how the ventilation-perfusion ratio progressively changes 

from the upper to the lower lung regions in the normal, upright 
lung 

4. Describe how an increased and decreased ventilation-perfusion 
ration affects the alveolar gases 

5. Describe how the ventilation-perfusion ration affects the end 
capillary gases and the pH level 

6. Define respiratory quotient and respiratory exchange ratio 
7. Identify respiratory disorders that increase the ventilation-

perfusion ratio 
8. identify respiratory disorders that decrease the ventilation-

perfusion ratio 

 

IX. Understand the neurophysiology as it relates to 

the control of ventilation 
 
1. Describe the function of the dorsal and ventral respiratory 

neurons of the medulla oblongata 
2. Describe the influence of the apneustic and pneumotaxic centers 

on the respiratory neurons of the medulla oblongata 
3. List conditions that can depress the respiratory neurons 
4. Describe how central and peripheral chemoreceptors regulate the 

respiratory neurons 
5. Describe the reflexes that influence ventilation 

 

X. Explain the effects of aging, high altitude, and high 

pressure environments on the cardiopulmonary 

system 
 
1. Describe the effects of aging on the respiratory system 
2. Describe the effects of aging on the cardiovascular system 
3. Describe the effects of high altitude on the cardiopulmonary 

system 
4. Describe the physiologic changes caused by high altitude 

including sleep, mountain sickness, high-altitude pulmonary 
edema, high-altitude cerebral edema and chronic mountain 
sickness 

5. Describe how breath-hold diving, CO2-O2 paradox, dive 
response, decompression sickness and hyperbaric medicine 
effect the cardiopulmonary system 
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XI.  Explain the functions of the renal system in 

relation to the cardiopulmonary system 
1. Describe the renal anatomy 
2. Describe the anatomy of the nephron 
3. Describe the blood flow through the nephron 
4. Describe formation of urine 
5. Describe the role of the kidneys in the control of urine 

concentration and volume 
6. Describe the role of the kidneys in the regulation of sodium, 

potassium, calcium, magnesium, phosphate and acid-base 
balance 

7. Describe the role of the renal system in controlling blood volume 
8. Identify the common causes of renal disorders 
9. Describe how mechanical ventilation alters urinary output 
10.  Describe cardiopulmonary problems that can develop with renal 

failure 
  
 

 


