NorthWest Arkansas Community College
Division of Allied Health
Course Number and Title
2103 Cardiopulmonary Anatomy and Physiology
Catalog Description
Focuses on the anatomy and physiology of the cardiopulmonary system. Emphasis will be
placed on the mechanics of ventilation, acid-base balance, gas exchange and transport,
ventilation-perfusion, and control of the cardiovascular system
Prerequisites
Anatomy and Physiology I
Anatomy and Physiology II
Introduction to Computer Information
College Algebra OR Math for AAS
English Composition I
English Composition II OR Technical Writing
Medical Terminology
Microbiology
General Psychology
Admission into the Respiratory Therapy Program.
Credit hours/Contact hours/Load hours
3 credit hours
48 contact hours
3 load hours
Target Audience and Transfer
Students admitted into the Respiratory Therapy Program.
May transfer to other respiratory therapy programs.

Student Learning Outcomes
Describe how genes control lung development and function
State the major development events of the respiratory system in the womb
Describe the key elements of normal fetal circulation
State what happens to the respiratory system at birth
Describe the development events in the respiratory system that continue after birth
Identify the main structures in the thorax and describe their functions
Identify and describe the primary and accessory muscles of breathing
Describe how somatic and autonomic nervous systems connect to and control the lungs and
respiratory muscles
Identify the major structures of the upper respiratory tract and how they function.
Describe how the lungs are organized into lobes and segments and the airways that supply
them with ventilation.
Describe how and why airways produce and move mucus.
Describe how the structures in the respiratory bronchioles and alveoli are organized.
Describe the blood-gas barrier and the threats to it.
Describe the anatomy of the heart and vascular systems
Calculate systemic vascular resistance given mean arterial pressure, central venous
pressure, and cardiac output
Describe how local and central control mechanisms regulate the heart and vascular systems
Calculate cardiac output given stroke volume and heart rate
Calculate ejection fraction given stroke volume and end-diastolic volume
Identify how the electrical and mechanical events of the heart relate to a normal cardiac
cycle
Describe the physiologic functions provided by ventilation
Describe the pressure gradients responsible for gas flow, diffusion, and lung inflation
Identify the forces that oppose gas movement into and out of the lungs
Describe how surface tension contributes to lung recoil
Describe how lung, chest wall, and total compliance are related
State the factors that affect resistance to breathing
Describe how various lung diseases affect the work of breathing
Identify the factors that affect alveolar ventilation
Calculate minute ventilation, alveolar ventilation, dead space, and VD/VT ratio
Describe how oxygen and carbon dioxide move between the atmosphere and tissues
Identify what determines alveolar oxygen and carbon dioxide pressures
Calculate the alveolar partial pressure of oxygen at any given atmospheric pressure and
fraction of inspired oxygen
Calculate oxygen content of arterial and venous blood
State the factors that cause the arteriovenous oxygen content difference to change
Identify the factors that affect oxygen loading and unloading from hemoglobin
Describe how carbon dioxide is carried in the blood

Describe how oxygen and carbon dioxide transport are interrelated
Describe the factors that impair oxygen delivery to the tissues and how to distinguish
among them
State the factors that impair carbon dioxide removal
Describe the characteristics of and key terms associated with solutions, colloids, and
suspensions.
State the ionic characteristics of acids, bases, and salts.
Define the roles played by osmotic and hydrostatic pressure in edema.
Identify clinical findings associated with excess or deficiency of the seven basic electrolytes.
Describe how the lungs and kidneys regulate volatile and fixed acids.
State what constitutes open and closed buffer systems.
Explain why open and closed buffer systems differ in their ability to buffer fixed and volatile
acids.
Describe how the kidneys and lungs compensate for each other when the function of one is
abnormal.
Classify and interpret arterial blood acid-base results.
Explain how to use arterial acid-base information to decide on a clinical course of action.
Calculate the anion gap and use it to determine the cause of metabolic acidosis.
Describe how standard bicarbonate and base excess measurements are used to identify the
nonrespiratory component of acid-base imbalances.
Describe how the central and peripheral chemoreceptors differ in the way they regulate
breathing.
Describe why administering oxygen to patients with chronic hypercapnia poses a special risk
that is not present in healthy individuals.
Describe the characteristics of abnormal breathing patterns.
Topics
The airways and alveoli
The lungs and chest wall
Mechanics of ventilation
Ventilation
Pulmonary blood flow
Gas diffusion
Oxygen equilibrium and transport
Carbon dioxide equilibrium and transport
Acid-base regulation
Control of ventilation
Ventilation-perfusion relationships and arterial blood gases
Functional anatomy of the cardiovascular system
Cardiac electrophysiology
The electrocardiogram and cardiac arrhythmias

Control of cardiac output and hemodynamic measurements
Integrated responses to exercise and aging
The renal system
Forms of Assessment
Written examinations
Homework
Research paper

