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Useful definitions: 
 

• pharynx - The passageway between the mouth and the esophagus and 
trachea. Food passes from the pharynx to the esophagus, and air passes 
from the pharynx to the trachea. 

• epiglottis  A flap of tissue that closes off the trachea during swallowing. 
• larynx  A hollow structure at the beginning of the trachea. The vocal cords 

extend across the opening of the larynx. 
• bronchi  Tubes that carry air from the trachea to the lungs (sing.: 

bronchus). 
• alveoli - Tiny, thin-walled, inflatable sacs in the lungs where oxygen and 

carbon dioxide are exchanged. 
• capillaries - Small, thin-walled blood vessels that allow oxygen to diffuse 

from the blood into the cells and carbon dioxide to diffuse from the cells 
into the blood. 

• ventilation  The mechanics of breathing in and out through the use of the 
diaphragm and muscles in the wall of the thoracic cavity. 

• metabolism  The sum of all chemical reactions (energy exchanges) in 
cells. 

• oxygenation - The act or process of adding oxygen. 
• apnea - A disorder in which breathing stops for periods longer than 10 

seconds during sleep; can be caused by failure of the automatic 
respiratory center to respond to elevated blood levels of carbon dioxide.	  

• hypoxia - Insufficient oxygen reaching the blood.  or  Oxygen saturation 
levels below 85% in a patient.	  
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I.  Respiratory Anatomy and the Mechanics of Ventilation 
 
The respiratory system includes the lungs, pathways connecting them to the 
outside environment, and structures in the chest involved with moving air in and 
out of the lungs.  Air enters the body through the nose, is warmed, filtered, and 
passed through the nasal cavity. Air passes the pharynx (which has the epiglottis 
that prevents food from entering the trachea).  The upper part of the trachea 
contains the larynx. The vocal cords are two bands of tissue that extend across 
the opening of the larynx. After passing the larynx, the air moves into the bronchi 
that carry air in and out of the lungs. 
 
Bronchi are reinforced to prevent their collapse and are lined with ciliated 
epithelium and mucus-producing cells. Bronchi branch into smaller and smaller 
tubes known as bronchioles. Bronchioles terminate in grape-like sac clusters 
known as alveoli. Alveoli are surrounded by a network of thin-walled capillaries. 
Only about 0.2 µm separate the alveoli from the capillaries due to the extremely 
thin walls of both structures.  Once air reaches the alveoli, oxygen diffuses from 
the alveoli into the surrounding capillaries.  Room air is composed of 20% oxygen 
and 80% nitrogen.  The atmospheric pressure and the 20% oxygen concentration 
create the major driving force that allows oxygen to enter the capillary blood 
stream. 
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The lungs are large, lobed, paired organs in the chest (also known as the 
thoracic cavity). Thin sheets of epithelium (pleura) separate the inside of the 
chest cavity from the outer surface of the lungs. The bottom of the thoracic cavity 
is formed by the diaphragm.  This complex anatomical system is dependent on 
productive ventilation to function properly.  Ventilation is the mechanics of 
breathing in and out. When you inhale, muscles in the chest wall contract, lifting 
the ribs and pulling them, outward. The diaphragm at this time moves downward 
enlarging the chest cavity. Reduced air pressure in the lungs causes air to enter 
the lungs. Exhaling reverses theses steps. 
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II. Oxygenation 
 
It is important to understand why the human body is oxygen dependent.  Each 
organ system requires energy in order to properly function.  Oxygen is a crucial 
molecule in every organ's metabolic process.  In general, the metabolic process 
involves cellular respiration, the Kreb's Cycle, and the Electron Transport 
System.  Cellular respiration involves the breakdown of organic molecules to 
produce ATP. A sufficient supply of oxygen is required for the aerobic respiratory 
machinery of Kreb's Cycle and the Electron Transport System to efficiently 
convert stored organic energy into energy trapped in ATP. Organ's use ATP as 
their energy source to function.  Carbon dioxide is also generated by cellular 
metabolism and must be removed from the cell. There must be an exchange of 
gases: carbon dioxide leaving the cell, oxygen entering. The respiratory system is 
involved in facilitating this exchange and red blood cells are involved in the 
transport of gases to and from exchange areas. 
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In order for organs to maintain proper function three steps need to occur.  First, 
successful diffusion of oxygen from the alveoli into the blood occurs.  Second, 
transport of oxygen to the tissues and cells of the body takes place.  Third, 
diffusion of oxygen from the blood into cells completes the process. 

Diffusion is the movement of materials from a higher to a lower concentration.  
The differences between oxygen and carbon dioxide concentrations are 
measured by partial pressures. The greater the difference in partial pressure the 
greater the rate of diffusion.  An organized mathematical way to think about 
partial pressures and oxygenation is outlined below: PNEUMONIA 
 
 
 

paO2  = FIO2(PATM - pH2O) - paCO2 / RER 
 

 

Unit Description Sample value 

pAO2 The alveolar partial pressure of oxygen (pO2) 107 mmHg (14.2 kPa) 

FIO2 
The fraction of inspired gas that is oxygen (expressed as a 
decimal). 

0.21 

PATM The prevailing atmospheric pressure 760 mmHg (101 kPa) 

pH2O 
The saturated vapor pressure of water at body temperature 
and the prevailing atmospheric pressure 

47 mmHg (6.25 kPa) 

paCO2 The arterial partial pressure of carbon dioxide (pCO2) 40 mmHg (4.79 kPa) 

RER The respiratory exchange ratio 0.8 
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The alveolar partial pressure of oxygenation equation demonstrates that 
oxygenation clinically is dependent on: 
 

A. The oxygen concentration delivered 
• Room Air = 20% 
• Nasal Cannula = 30% 

B. Ventilation 
• Partial or Complete Obstruction 
• Apnea 

C. Elevation 
• Atmospheric Pressure: As altitude increases, atmospheric pressure 

decreases. Above 10,000 feet decreased oxygen pressures causes 
loading of oxygen into hemoglobin to drop off, leading to lowered 
oxygen levels in the blood. The result can be mountain sickness 
(nausea and loss of appetite). Mountain sickness does not result from 
oxygen starvation but rather from the loss of carbon dioxide due to 
increased breathing in order to obtain more oxygen. 

D. Lung Disease:  See below 
 
 
However, delivery of oxygen is dependent on blood flow and the bloods oxygen 
content. 
 

• Functional Blood Flow = Blood Pressure 
• Oxygen Content:  CaO2 = Hgb x Sat%  +  .003(PaO2) 

 
 
In summary, increasing the delivered oxygen concentration, ensuring that the 
patient does not obstruct their airway, avoiding apnea, avoiding patients with lung 
disease, maintaining an appropriate saturation, and maintaining an appropriate 
blood pressure, all maximize effective oxygenation and delivery to vital organs. 
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III. Ventilation 
 
Ventilation does provide oxygen flow to the lungs.  However, its removal of 
carbon dioxide is equally as important to our body.  Carbon dioxide follows a 
reverse path in the process of diffusion explained above.  Carbon dioxide 
concentration in metabolically active cells is much greater than in capillaries, so 
carbon dioxide diffuses from the cells into the capillaries. Water in the blood 
combines with carbon dioxide to form bicarbonate. This removes the carbon 
dioxide from the blood so diffusion of even more carbon dioxide from the cells 
into the capillaries continues yet still manages to "package" the carbon dioxide 
for eventual passage out of the body.  In the alveoli capillaries, bicarbonate 
combines with a hydrogen ion (proton) to form carbonic acid, which breaks down 
into carbon dioxide and water. The carbon dioxide then diffuses into the alveoli 
and out of the body with the next exhalation. 
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Clinically, ventilation is dependent on: 
 

A. Respiratory Drive 
B. An Unobstructed Airway 
C. Minute Ventilation:  Minute Ventilation = Respiratory Rate x Tidal Volume.  

Respiratory rate is defined as how many times a patient breathes per 
minute.  Tidal Volume is defined as the volume of air a patient takes in 
with each breath.  The product of each defines minute ventilation.  
Ventilation is a key component in both delivering oxygen to the lungs and 
removing carbon dioxide from the lungs.  All oral sedatives depress 
ventilation to some degree. 

 
IV. Respiratory Drive 
 
The body's respiratory drive is what generates the body's impulse to breath.  
Muscular contraction and relaxation controls the rate of expansion and 
constriction of the lungs. These muscles are stimulated by nerves that carry 
messages from the part of the brain that controls breathing, the medulla. Two 
systems control breathing: an automatic response and a voluntary response. 
Both are involved in holding your breath. 

Although the automatic breathing regulation system allows you to breathe while 
you sleep, it sometimes malfunctions. Apnea involves stoppage of breathing for 
as long as 10 seconds.  In some individuals apnea occurs as often as 300 times 
per night. This failure to respond to elevated blood levels of carbon dioxide may 
result from high doses sedatives, sleep apnea, viral infections of the brain, or 
tumors. A malfunction of the breathing centers in newborns may result in SIDS 
(sudden infant death syndrome). 
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The automatic response (innate drive to breath) is composed of the following 
mechanisms: 

• Carotid bodies - Neural tissue located on the carotid arteries that senses 
the oxygen level in the blood stream.  As the oxygen level drops, the 
carotid body transmits a very potent signal to breath through the central 
nervous system.  This mechanism is known as the HYPOXIC DRIVE. 

 
• B.  CO2 receptors in the brainstem - The CO2 receptors in the brainstem 

sense the amount of CO2 in the blood stream.  As sedation medicine 
blunts this mechanism ventilation slows.  CO2 levels in the blood stream 
then rise.  (Not as much CO2 is blown off by the respiratory system).  
Eventually, CO2 levels rise to the point that the respiratory drive again is 
generated. 

• C.  J receptors in the lungs - As the lungs expand, the j receptors remain 
inactive.  When the rhythmic expansion of the lungs is diminished, the 
receptors generate a signal that is perceived as "breath holding 
discomfort." 

• D.  The Reticular Activating System of the midbrain - This system sets the 
global respiratory rate when the body is at rest. 

 
The clinical application of respiratory drive physiology is very important when 
patients are exposed to sedatives.  Sedatives depress the respiratory drive -> 
ventilation slows -> the patient is more susceptible to becoming hypoxic. 
 
IV. Respiratory Reserve 
MEASUREMENT	   DEFINITION	   AVERAGE	  

VALUES	  (ml)	  
Total	  Volume	  (TV)	   Each	  normal	  breath	   500	  
Inspiratory	  reserve	  volume	  
(IRV)	  

Maximum	  volume	  that	  can	  be	  
inspired	  above	  TV	   3000	  

Expiratory	  reserve	  volume	  
(ERV)	  

Maximum	  volume	  that	  can	  be	  
expired	  below	  TV	   1100	  

Residual	  volume	  (RV)	   Volume	  remaining	  after	  maximal	  
exhalation	   1200	  

Total	  lung	  capacity	  (TLC)	   RV	  +	  ERV	  +	  TV	  +	  IRV	   5800	  
Functional	  residual	  
capacity	  (FRC)	  

RV	  +	  ERV	   2300	  

Respiratory reserve is the lung volume that does not interact with capillaries.  
This volume is a reservoir for the active lung volume that has oxygen taken away 
by capillaries.  The oxygen travels from inactive lung chambers to active lung 
chambers through pores.  Therefor, when ventilation is partially obstructed, 
completely obstructed, or the patient stops breathing, the reserve lung volume 
provides oxygen for the body.   
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V. Hypoxia 
 
Hypoxia is insufficient oxygen reaching the blood or oxygen saturation levels 
below 85% in a patient.  Hypoxia is the most expensive mismanaged morbidity in 
dental offices that provide sedation.  However, the causes of hypoxia are 
predictable and usually quickly reversed with basic airway management. To 
practice superior sedation dentistry, memorize the four physiologic causes of 
hypoxia.  1) HYPOVENTILATION  2) V/Q MISMATCH 3) SHUNT 4) DIFFUSION 
BARRIER 
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V. Transport of O2 and CO2 
 
The average adult has about five liters of blood living inside of their body, 
coursing through their vessels, delivering essential elements, and removing 
harmful wastes. Without blood, the human body would stop working. 
Blood is the fluid of life, transporting oxygen from the lungs to body tissue and 
carbon dioxide from body tissue to the lungs. Blood is the fluid of growth, 
transporting nourishment from digestion and hormones from glands throughout 
the body. Blood is the fluid of health, transporting disease fighting substances to 
the tissue and waste to the kidneys. 

Red blood cells are red only because they contain a protein chemical called 
hemoglobin which is bright red in color. Hemoglobin contains the element Iron, 
making it an excellent vehicle for transporting oxygen and carbon dioxide. As 
blood passes through the lungs, oxygen molecules attach to the hemoglobin. As 
the blood passes through the body's tissue, the hemoglobin releases the oxygen 
to the cells. The empty hemoglobin molecules then bond with the tissue's carbon 
dioxide or other waste gases, transporting it away. 

In order for transport of oxygen and carbon dioxide to occur, functional blood 
pressures with intact blood vessels circulate blood utilizing the heart as the 
primary pump.  The circulatory system will be outlined in the cardiovascular 
physiology section.  
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CARDIOVASCULAR SYSTEM 
 

I. BLOOD 
II. CIRCULATORY SYSTEMS 
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IV. BLOOD VESSELS 
V. CARDIAC PHYSIOLOGY 
VI. CONDUCTION 
 

 
I. BLOOD 
 
The average adult has about five liters of blood living inside of their body, 
coursing through their vessels, delivering essential elements, and removing 
harmful wastes. Without blood, the human body would stop working.  Blood is the 
fluid of life, transporting oxygen from the lungs to body tissue and carbon dioxide 
from body tissue to the lungs. Blood transports nourishment from digestion and 
hormones from glands throughout the body. Blood also transports disease 
fighting substances to the tissue and waste to the kidneys.   
 
Red blood cells are red only because they contain a protein chemical called 
hemoglobin which is bright red in color. Hemoglobin contains the element Iron, 
making it an excellent vehicle for transporting oxygen and carbon dioxide. As 
blood passes through the lungs, oxygen molecules attach to the hemoglobin. As 
the blood passes through the body's tissue, the hemoglobin releases the oxygen 
to the cells. The empty hemoglobin molecules then bond with the tissue's carbon 
dioxide or other waste gases, transporting it away. 
 
II.  CIRCULATORY SYSTEM 
 
On average, your body has about 5 liters of blood continually traveling through it 
by way of the circulatory system. The heart, the lungs, and the blood vessels 
work together to form the circle part of the circulatory system. The pumping of the 
heart forces the blood on its journey.  The body's circulatory system really has 
three distinct parts: pulmonary circulation (the lungs), coronary circulation (the 
heart), and systemic circulation (body's other organs).  Each part must be 
working independently in order for them to all work together. 
 
Pulmonary circulation is the movement of blood from the heart, to the lungs, and 
back to the heart again.  Systemic circulation supplies nourishment to all of the 
tissue located throughout your body, with the exception of the heart and lungs 
because they have their own systems.  While the circulatory system is busy 
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providing oxygen and nourishment to every cell of the body, let's not forget that 
the heart, which works hardest of all, needs nourishment, too. Coronary 
circulation refers to the movement of blood through the tissues of the heart. The 
circulation of blood through the heart is just one part of the overall circulatory 
system. 
 
III.  THE HEART 
 
The human heart is primarily a shell. There are four cavities, or open spaces, 
inside the heart that fill with blood. Two of these cavities are called atria. The 
other two are called ventricles. The two atria form the curved top of the heart. 
The ventricles meet at the bottom of the heart to form a pointed base which 
points toward the left side of your chest. The left ventricle contracts most 
forcefully, so you can best feel your heart pumping on the left side of your chest. 
The left side of the heart houses one atrium and one ventricle. The right side of 
the heart houses the others. A wall, called the septum, separates the right and 
left sides of the heart. A valve connects each atrium to the ventricle below it. The 
mitral valve connects the left atrium with the left ventricle. The tricuspid valve 
connects the right atrium with the right ventricle. 
 
The top of the heart connects to a few large blood vessels. The largest of these is 
the aorta, or main artery, which carries nutrient-rich blood away from the heart. 
Another important vessel is the pulmonary artery which connects the heart with 
the lungs as part of the pulmonary circulation system. The two largest veins that 
carry blood into the heart are the superior vena cava and the inferior vena cava. 
They are called "vena cava" because they are the "heart's veins." The superior is 
located near the top of the heart. The inferior is located beneath the superior. 
The heart's structure makes it an efficient, never-ceasing pump.  
 
The heart can be functionally divided into right and left pumps, each consisting of 
an atrium and a ventricle.  The atria serve as both conduits and priming pumps, 
while the ventricles act as the major pumping chambers.  The right ventricle 
receives systemic venous (deoxygenated) blood and pumps it into the pulmonary 
circulation, while the left ventricle receives pulmonary venous (oxygenated) blood 
and pumps it into the systemic circulation.  Four valves normally ensure 
unidirectional flow through each chamber.  The normal pumping action of the 
heart is the result of a complex series of electrical and mechanical events. The 
heart consists of specialized striated muscle in a connective tissue skeleton.  
Cardiac muscle can be divided into atrial, ventricular, and specialized pacemaker 
and conducting cells.  The self-excitatory nature of cardiac muscle cells and their 
unique organization allow the heart to function as a highly efficient pump.  Serial 
low-resistance connections (intercalated disks) between individual myocardial 
cells allow the rapid and orderly spread of electrical activity in each pumping 
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chamber.  Electrical activity readily spreads from one atrium to another and from 
one ventricle to another via specialized conduction pathways.   
The absence of direct connections between the atria and ventricles except 
through the atrioventricular (AV) node delays conduction and enables atrial 
contraction to prime the ventricle. 
 
 
IV. BLOOD VESSELS 
 
In a general sense, a vessel is defined as a hollow utensil for carrying something: 
a cup, a bucket, a tube. Blood vessels, then, are hollow utensils for carrying 
blood. Located throughout your body, your blood vessels are hollow tubes that 
circulate your blood.  There are three varieties of blood vessels: arteries, veins, 
and capillaries. During blood circulation, the arteries carry blood away from the 
heart. The capillaries connect the arteries to veins. Finally, the veins carry the 
blood back to the heart. 
 
ARTERIES 
The heart pumps blood out through one main artery called the aorta. The main 
artery then divides and branches out into many smaller arteries so that each 
organ of your body has its own system of arteries supplying it with fresh, oxygen-
rich blood. 
 
Arteries are tough on the outside and smooth on the inside. An artery actually 
has three layers: an outer layer of tissue, a muscular middle, and an inner layer 
of epithelial cells. The muscle in the middle is elastic and very strong. The inner 
layer is very smooth so that the blood can flow easily with no obstacles in its 
path. The muscular wall of the artery helps the heart pump the blood. When the 
heart beats, the artery expands as it fills with blood. When the heart relaxes, the 
artery contracts, exerting a force that is strong enough to push the blood along. 
This rhythm between the heart and the artery results in an efficient circulation 
system.  You can actually feel your artery expand and contract. Since the artery 
keeps pace with the heart, we can measure heart rate by counting the 
contractions of the artery. That's how we take our pulse. 
 
The arteries deliver the oxygen-rich blood to the capillaries where the actual 
exchange of oxygen and carbon dioxide occurs. The capillaries then deliver the 
waste-rich blood to the veins for transport back to the lungs and heart. 
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CAPILLARIES 
Unlike the arteries and veins, capillaries are very thin and fragile. The capillaries 
are actually only one epithelial cell thick. They are so thin that blood cells can 
only pass through them in single file. The exchange of oxygen and carbon 
dioxide takes place through the thin capillary wall. The red blood cells inside the 
capillary release their oxygen which passes through the wall and into the 
surrounding tissue. The tissue releases its waste products, like carbon dioxide, 
which passes through the wall and into the red blood cells.  Arteries and veins 
run parallel throughout the body with a web-like network of capillaries, embedded 
in tissue, connecting them. The arteries pass their oxygen-rich blood to the 
capillaries which allow the exchange of gases within the tissue. The capillaries 
then pass their waste-rich blood to the veins for transport back to the heart. 
 

 
VEINS 
The veins bring waste-rich blood back to the heart, entering the right atrium 
throughout two large veins called vena cavae. The right atrium fills with the 
waste-rich blood and then contracts, pushing the blood through a one-way valve 
into the right ventricle. The right ventricle fills and then contracts, pushing the 
blood into the pulmonary artery which leads to the lungs. In the lung capillaries, 
the exchange of carbon dioxide and oxygen takes place. The fresh, oxygen-rich 
blood enters the pulmonary veins and then returns to the heart, re-entering 
through the left atrium. The oxygen-rich blood then passes through a one-way 
valve into the left ventricle where it will exit the heart through the main artery, 
called the aorta. The left ventricle's contraction forces the blood into the aorta and 
the blood begins its journey throughout the body. 
The one-way valves are important for preventing any backward flow of blood. 
The circulatory system is a network of one-way streets. If blood started flowing 
the wrong way, the blood gases (oxygen and carbon dioxide) might mix, causing 
a serious threat to your body. 
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Besides circulating blood, the blood vessels provide two important means of 
measuring vital health statistics: pulse and blood pressure. We measure heart 
rate, or pulse, by touching an artery. The rhythmic contraction of the artery keeps 
pace with the beat of the heart. Since an artery is near the surface of the skin, 
while the heart is deeply protected, we can easily touch the artery and get an 
accurate measure of the heart's pulse.  When we measure blood pressure, we 
use the blood flowing through the arteries because it has a higher pressure than 
the blood in the veins. Your blood pressure is measured using two numbers. The 
first number, which is higher, is taken when the heart beats during the systole 
phase. The second number is taken when the heart relaxes during the diastole 
phase. Those two numbers stand for millimeters. A column of mercury rises and 
falls with the beat of the heart. The height of the column is measured in 
millimeters. Normal blood pressure ranges from 110 to 150 millimeters (as the 
heart beats) over 60 to 80 millimeters (as the heart relaxes). It is normal for your 
blood pressure to increase when you are exercising and to decrease when you 
are sleeping. If your blood pressure stays too high or too low, however, you may 
be at risk of heart disease. 
	  
V.  CARDIAC PHYSIOLOGY	  
 
DETERMINANTS OF VENTRICULAR "HEART" PERFORMANCE 

 
Ventricular systolic function, Heart Rate, and Stroke Volume are the major 
determinants of ventricular performance.  Discussions of ventricular function 
usually refer to the left ventricle, but the same concepts apply to the right 
ventricle.  Although the ventricles are often thought of as functioning separately, 
their interdependence has clearly been demonstrated.  Moreover, factors 
affecting systolic and diastolic functions can be differentiated:  Systolic function 
involves ventricular ejection, while diastolic function is related to ventricular filling.   

 
Ventricular systolic function is most often equated with cardiac output, which can 
be defined as the volume of blood pumped by the heart per minute.  Because the 
two ventricles function in series, their outputs are normally equal.  Cardiac output 
(CO) is expressed by the following equation:   

 
• CO = SV x HR Where SV is the stroke volume (the volume pumped per 

contraction) and HR is heart rate.   
• To compensate for variations in body size, CO is often expressed in 

terms of total body surface area:  CI = CO / BSA Where CI is the 
cardiac index and BSA is total body surface area.  BSA is usually 
obtained from normograms based on height and weight. 
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Heart Rate:  Cardiac output is generally directly proportional to heart rate.  Heart 
rate is an intrinsic function of the SA node (spontaneous depolarization) but is 
modified by autonomic, humeral, and local factors.  The normal intrinsic rate of 
the SA node in young adults is about 90-100 beats/minute, but it decreases with 
age according to the following formula: 

 
• Normal intrinsic heart rate = 118 beats/min – (0.57 x age) 
• Enhanced vagal activity slows the heart rate via stimulation of 

muscarinic (M2) cholinergic receptors, while enhanced sympathetic 
activity increases heart rate mainly through activation of β1 – 
adrenergic receptors and, to lesser extent, β2 – adrenergic receptor 

 
Stroke Volume:  Stroke volume is normally determined by three major factors:  
preload, afterload, and contractility.  This analysis is analogous to laboratory 
observations on skeletal muscle preparations.  Preload is muscle length prior to 
contraction, while afterload is the tension against which the muscle must 
contract.  Contractility is an intrinsic property of the muscle that is related to the 
force of contraction but independent of both preload and afterload.  Since the 
heart is a three-dimensional multi chambered pump, both ventricular geometric 
form and valvular dysfunction can also affect stroke volume. 

 
• Preload:  Ventricular preload is end-diastolic volume, which is generally 

dependent on ventricular filling.  The relationship between cardiac 
output and left ventricular end-diastolic volume is known as Starling’s 
law of the heart. 

• Afterload:  Afterload for the intact heart is commonly equated with 
either ventricular wall tension during systole or arterial impedance to 
ejection. 

• Contractility:  Cardiac contractility (inotropism) is the intrinsic ability of 
the myocardium to pump in the absence of changes in preload or 
afterload. 
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VI.  CONDUCTION 

Electrocardiography (ECG or EKG) is the recording of the electrical activity of the 
heart. Traditionally this is in the form of a transthoracic (across the thorax or 
chest) interpretation of the electrical activity of the heart over a period of time, as 
detected by electrodes attached to the surface of the skin and recorded or 
displayed by a device external to the body. The recording produced by 
this noninvasive procedure is termed an electrocardiogram (also ECG or EKG).  

An ECG is used to measure the heart’s electrical conduction system. It picks up 
electrical impulses generated by the polarization and depolarization of cardiac 
tissue and translates into a waveform. The waveform is then used to measure the 
rate and regularity of heartbeats, as well as the size and position of the 
chambers, the presence of any damage to the heart, and the effects of drugs or 
devices used to regulate the heart. 


