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Choose the Single Best Answer for the Following Questions and Place Answers on Form:

1. The purpose of the heart is to:
a. Allow for conduction of beats through the ventricle.
b. Pump oxygenated blood to the tissues.
c. Bring venous blood to the tissues.

2. Exhaled gas is approximately oxygen.
a. 10%
b. 16%
c. 21%
d. 100%

3. The opening to the coronary arteries is at the:
a. Sinus of Valsalva
b. Tricuspid Valve
c. Coronary Sinus
d. Pulmonic Valve

4. The right coronary artery supplies blood to the:
a. Apex
b. Left Ventricle
c. Sinus Node
d. Lateral Wall of the Left Ventricle

5. Atrial Kick accounts for % of ventricular filling.
a. 10%
b. 20%
c. 40%
d. 60%

6. The filling of the cardiac chamber before contraction is termed:
a. Preload
b. Afterload
c. SVR
d. PVR



7. Aterm that is associated with afterload is:
a. Chamber filling
b. Atrial filling
c. Resistance
d. Infarction

8. Heart Rate X Stroke Volume is the formula for:
a. Right ventricular filling
b. Left ventricular filling
c. Preload
d. Cardiac output

9. With the conduction system, conduction begins with the:
Purkinje Fibers

b. AV Node

c. SA Node

d. Bundle of HIS

o

10.The rule of thumb for the heart is:
a. As you get older, atherosclerosis will develop.
b. The part of the heart the beats the fastest will be the pacemaker of the heart.
c. Atherosclerosis is always caused from hypertension.
d. Persons with heart rates between 60-70 will do better over their lifetime.

Match the following:

11. Inherent rate of the Ventricle a. 20 — 40 times per minute
12. Inherent rate of the Atria b. 40 — 60 times per minute
13. Inherent rate of the AV Junctional Tissue c. 60 — 100 times per minute
Match the following:

14. Atrial depolarization a. QRS Complex

15. PR Interval b. P wave

16. QRS duration c. T wave

17. Ventricular depolarization d. Qwave

18. May be indicative of myocardial infarction e. 0.12 - 0.20 seconds

19. Ventricular repolarization f. 0.04 — 0.10 seconds

For the following criteria indicate A for normal, B for abnormal:

20. Rhythm Irregular A. Normal
21. PR interval 0.24 seconds B. Abnormal
22. T wave inverted

23. Ventricular rate 96

24. P wave for every QRS

25. Atrial rate 70
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One small box horizontally on the ECG paper represents:
a. 0.01 seconds
b. 0.02 seconds
c. 0.20 seconds
d. 0.04 seconds

How many wires or electrodes are needed to make 1 lead?
a. 2 —both are positive
b. 3 —two negative, one positive
Cc. 2 —one negative, one positive

d. 1 - positive

On the 12 lead EKG, the 6 limb leads are:
a. I, 1, V1, V2, V3
b. I, 1, 1ll, aVR, aVL, aVF

c. V1,V2,V3, V4,V5, V6
d. V1,V2,V3, aVR, aVL, aVF

Which of the following IS NOT part of the three I's of myocardial infarction?

a. Injury
b. Infarct
c. Inverted
d. Ischemia

The leads that will show changes for an inferior M.1. are:
a. V2-V4
b. I, 1ll, aVF
c. V1-V3
d. V1-V6

Abnormal conduction and effects include:
a. re-entry
b. blocks
c. irritability
d. all of the above

The main hemodynamic consequence of atrial fibrillation is:
a. Bradycardia
b. Tachycardia
c. Loss of atrial kick
d. No ventricular conduction.

The two characteristics for identifying atrial fibrillation are:
a. Heart rate below 60, PR Interval prolonged.
b. Irregular with no P waves.
c. More than 1 P wave for each QRS, regular rhythm.



34. A PAC has criteria of:
a. An early beat that is wide and bizarre.
b. An early beat with no P wave.
c. A regular rhythm with a prolonged PR Interval.
d. An early beat that looks much like the normal beat.

35. In atrial flutter, the atria is depolarizing or firing at approximately:
a. 50 times per minute
b. 80 times per minute
c. 150 times per minute
d. 300 times per minute.

36. Which of the characteristics below is NOT found in Sinus Rhythm?
a. Heart rate 60-100
b. Rhythm is regular
c. PR Interval 0.24 seconds
d. QRS duration 0.06 seconds

37. Sinus rhythm, sinus bradycardia, sinus tachycardia and atrial tachycardia are
rhythms that have the same criteria except for:
a. Rate
b. Regularity
c. PR Interval
d. QRS duration

38. Junctional Rhythms all have an abnormal:
a. P wave
b. QRS complex
c. PR Interval
d. Heart rate

39. The hemodynamic consequence of rhythms originating from the junction is usually:
a. Prolonged PR Interval
b. Tachycardia
c. Loss of atrial kick
d. No ventricular conduction.

Match the Heart Block to the Description below:

40. Extra P waves, PR Interval Constant a. 1%t Degree AV Block

41. Extra P waves, PR Interval prolongs b. 2" Degree Type |, Mobitz 1
then drops QRS Complex

42. Extra P waves, PR Interval variable, c. 2" Degree Type Il, Mobitz Il
ventricular rhythm is regular

43. Extra P waves, PR Interval variable, d. Complete Heart Block
ventricular rhythm is irregular

44. Indicates no correlation in conduction

between the atria and the ventricles

45. PR Interval above 0.20, rhythm regular




46. Ventricular tachycardia is always pulseless:
a. True b. False

47. Ventricular fibrillation is always pulseless:
a. True b. False

48. All of the interventions below are correct for the treatment of ventricular
fibrillation. Which intervention is essential?
a. Lidocaine
b. Amiodarone
c. Epinehprine
d Defibrillation

49. CPR must be done for all of the following rhythms except:
a. PEA
b. Asystole
c. Ventricular Fibrillation
d. Supraventricular Tachycardia

50. The first line drug to administer for all pulseless rhythms is:
a. Atropine
b. Lidocaine
c. Adenosine
d. Epinephrine

Rhythm Strips

Please match the item below with the strips on the following pages. There is only one
answer for each strip, but there are more answers than strips. All strips are 6 seconds in
length.

Sinus Rhythm
Sinus Bradycardia with First Degree AV Block
Supraventricular Tachycardia
Sinus Rhythm with 1 Premature Atrial Contraction (PAC)
Atrial Tachycardia
Atrial Flutter, 4:1 Conduction
Atrial Fibrillation
Junctional Rhythm — rate 50
Junctional Rhythm — rate 30
Sinus Rhythm with 1st degee AV Block
2nd Degree AV Block, Type I, Wenckebach
3rd Degree AV Block or Complete Heart Block
Ventricular Tachycardia
Ventricular Fibrillation
Asystole
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CARDIAC DYSRHYTHMIAS

Pathophysiology and Therapeutic Approaches Self Study
15.0 CONTACT HOURS

Objectives

At the completion of this module, the learner will be able to:
1. Describe the structure and function of the heart.

2. Describe the electrical conduction system of the heart

3. ldentify hemodynamic consequences of various rhythms

4. State normal criteria for ECG measurements.

5. ldentify the criteria for sinus, atrial, junctional, heart blocks and
ventricular rhythms.

6. lIdentify treatments for various Dysrhythmias.

7. Given rhythm strip examples identify the name of the rhythm.

8. Complete exam components at 70% competency.

CARDIOVASCULAR STRUCTURE AND FUNCTION

The purpose of the heart is to pump oxygenated blood to body tissues. Oxygen is carried on the hemoglobin
of the red blood cell. The blood carries oxygen via the arteries to capillaries where all body tissues are
perfused with oxygen. When tissues are not perfused, they simply die. The heart has the job of pumping
blood to all body tissues.

Anatomy

The heart is a four chambered muscular pump. These chambers are the right atrium, right ventricle, left
atrium, and left ventricle. The right side of the heart pumps deoxygenated blood to the lungs, and the left side
of the heart pumps oxygenated blood to the peripheral tissues via the arterial system which then delivers
oxygenated blood to the capillaries. Since the left side of the heart has to pump to so much more than the
right side, the muscles of the left side are much thicker than the right. To put it simply, the heart is one huge
plumbing system. The heart, or pump, has to be strong enough to get blood through the blood vessels
(pipes). The pump and the pipes have to be in good working order for the tissues to receive blood. This
blood carries oxygen that provides nutrition to the tissues of the body.
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Flow of Blood through the Cardiovascular System

It is best to think of the right and left sides of the heart as separate systems with different jobs. Although both
sides of the heart pump together, each ventricle pumps blood to different destinations. The right ventricle
pumps blood to the lungs, while the left ventricle pumps to the systemic circulation.

Unoxygenated or deoxygenated blood comes from the systemic circulation after oxygen has been delivered
to the tissues. This blood returns via the venous system to the right atrium via the inferior and superior vena
cava and the coronary sinus. As the blood enters the right atrium, it travels through the tricuspid valve to the
right ventricle. The valves of the heart are one-way valves that allow blood to pass through them. As the
right ventricle fills, the pressure of blood in the right ventricle closes the tricuspid valve. When the right
ventricle contracts,

Blood then passes through the pulmonic valve into the pulmonary artery. An artery is any vessel carrying
blood away from the heart. The pulmonary artery is the only artery in the body that carries deoxygenated
blood. The pulmonary artery branches to pulmonary arterioles, then branches to capillaries. They branch to
over 1 million capillaires, where each capillary ‘hugs’ an alveolus (air sac). It is at the alveolar-capillary
membrane that the exchange of gases takes place. We have been told many times that we inhale oxygen
and exhale carbon dioxide. The oxygen we inhale at room air is 21% oxygen. Although we do exhale carbon
dioxide, included in this exhaled gas is approximately 16 to 17% oxygen. If you think about it, if we did not
exhale oxygen, CPR would not work.

Once the carbon dioxide and oxygen is exhaled, oxygen is inhaled and an exchange of gases or diffusion
occurs at the millions of alveolar capillary membranes in the lungs. It is at this location that oxygen attaches
to the hemoglobin receptor sites on the red blood cell. The oxygenated blood is carried by the pulmonary
vein to the left atrium. From the left atrium, blood passes through the mitral valve into the left ventricle. When
the left ventricle fills with blood, the mitral valve closes. As the left ventricle contracts, blood flows through the
aortic valve, to the aorta.

At the base of the aorta, positioned on top of the aortic valve, is an area called the Sinus of Valsalva. The
Sinus of Valsalva provides the opening to the coronary arteries which supplies the heart muscle itself with
blood. The aorta carries blood via the vasculature to the capillaries which provide nutrients to the body
tissues. At the capillary level, oxygen is delivered to the tissues and carbon dioxide is picked up. The blood
then travels through the venous system back to the right side of the heart.
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Coronary Arteries

http://www.clevelandclinic.org/heartcenter/images/guide/disease/cad/coronary%20arteries.JPG

The coronary arteries supply the heart muscle with blood. This is not the circulation that flows through the
heart, but is the blood supply that feeds the heart muscle. The coronary arteries arise at the base of the aorta
directly above the aortic valve. At the Sinus of Valsalva the right and left coronary arteries arise. As a result
of the structural location of the coronary arteries on top of the aortic valve, filling occurs during diastole, or the
backflow of the coronary arteries. Systolic contraction of the ventricles is too strong for filling to occur during
systole.

The right coronary artery feeds the right side of the heart while the left coronary artery divides into the left
anterior descending and the circumflex branches. The circumflex branch wraps around the back of the heart.
The heart muscle receives oxygen and nutrients via capillaries. Venous blood from the coronary arteries
returns via the coronary veins to the coronary sinus, located at the base of the right atrium. It is blockage of
these coronary arteries from emboli, atherosclerosis or spasm that causes a heart attack or myocardial
infarction.

The right and left coronary arteries each feed or perfuse different areas of the heart. Blockage of a specific
area may predispose the patient to different types of dysrhythmias. This table outlines the possible effects of
blockage of each of the coronary arteries.

RIGHT CORONARY LEFT LEFT ANTERIOR
ARTERY CIRCUMFLEX DESCENDING
v Right Atrium v Anterior 2/3 or the Septum | v Posterior Left Ventricle
v Right Ventricle v Anterior Left Ventricle
v SANode v Lateral Left Ventricle
v AV Bundle v Apex
v Posterior Portion of the
Left Ventricle

An important concept to understand is that anatomically people differ. As a result, not everyone’s coronary
arteries predictable feed the same portion of the heart
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Coronary Artery Occlusion:

http://www.centenarycardiology.com/Conditions/blockage.g
if
http://www.hmc.psu.edu/cardiovascular/patient/articles/ima
ges/rca_blockage.jipg

Phases of the Cardiac Cycle

The heart also has phases of contraction and relaxation or filling that occurs in the atria and ventricles. The
contractile or pumping phase is called systole, while the relaxation or filling phase is called diastole. During
diastole, blood enters the atria and flows passively into the relaxed ventricles. Remember, the valves of the
heart are one-way valves allowing the blood to flow passively. When atrial systole occurs and the atria
contract, blood is pumped into the ventricles allowing for better filling of the ventricles. As the ventricles fill
they begin to contract. This pressure causes the tricuspid and mitral valves to close. As the ventricles
contract, blood is pushed out of the pulmonic and aortic valves. Therefore, blood flows into the ventricles in
two phases; the passive ventricular filling phase (70 - 80% of blood) and the contraction of the atria (20 - 30%
of blood). The contribution of the atrial contraction to ventricular filling is called atrial kick.

Hemodynamic Parameters

Knowledge of hemodynamic parameters in the heart is important to understanding disease processes,
interventions, and drug treatments. Hemodynamics is the movement of the blood and the forces involved.
To understand this concept, you need to know about preload, afterload, and cardiac output. These concepts
are probably very new to you, yet understanding them will help you in your care of patients.

Preload is the fluid or filling of the cardiac chamber before contraction. The heart muscle is much like a
rubber band. The more you stretch it, the better it will contract. This stretch is accomplished in the heart
through filling of the chambers with blood. Therefore, preload is related to the amount of blood in the ventricle
before contraction. If a person is overhydrated, preload will increase. If a person is dehydrated, preload will
decrease.

Afterload is what comes after contraction, or the resistance against which the heart must pump blood.
Afterload is determined by two conditions; the blood volume ejected from the ventricle and the compliance
of the vascular space into which the blood is ejected or resistance. Think of afterload as a hose nozzle. If
the hose nozzle is wide open, afterload is decreased due to increased compliance and decreased resistance.
If the hose nozzle is almost closed, afterload will increase because the water has so much resistance to push
against. Now, if you increase or decrease the amount of water that comes from the nozzle, there will be a
further effect on the afterload. Think of afterload of the left ventricle as blood pressure or systemic vascular
resistance and afterload of the right ventricle as pulmonary vascular resistance. Increased blood pressure is
increased afterload, while decreased blood pressure is decreased afterload.
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Each side of the heart has its own preload and afterload. Preload is the filling of each chamber while
afterload is the pressure and volume of blood the chamber has to pump against. Most of the time these
measurements are obtained via the use of a pulmonary artery (Swan-Ganz) catheter which is placed in the
right side of the heart. The preload of the right side of the heart is reflected as the central venous pressure
(CVP) and the afterload of the right side is reflected as the pulmonary vascular resistance (PVR). The
preload of the left ventricle is the pulmonary capillary wedge pressure (PCWP) and the afterload is the
systemic vascular resistance (SVR).

The body is constantly trying to maintain cardiac output. Cardiac output is affected by the heart rate and

stroke volume. Heart rate is the pulse, or the number of ventricular contractions per minute. Stroke volume
is the amount of blood ejected by the heart with each beat. The formula for cardiac output is:

Cardiac Output = Heart Rate X Stroke Volume

Conduction System of the Heart

The heart has its own conduction system which is able to function as a result of the cardiac muscle properties
listed above. The electrical impulses of the heart usually begin in the sinoatrial node (SA), an area located in
the upper part of the right atrium. From the SA node, the impulse travels via interatrial tracts to the left atrium
and through internodal tracts to the atrioventricular node (AV). At this point, the impulse pauses to allow time
for the ventricles to fill with blood. The impulse then travels to the Bundle of His, then to the right and left
bundle branches. From the bundle branches, the impulse goes to the Purkinje fibers which line the inside of
the ventricular musculature. After the Purkinje fibers are innervated, contraction should occur. As a result,
electrical conduction of the heart precedes contraction.

Left Bundle Branch
Posterior Fascicle
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http://cal.vet.upenn.edu/anestecg/images/heartdr.JPG

To review, the conduction system of the heart proceeds in the following order:

SA Node

Interatrial and Internodal Tracts
AV Node

Bundle of His

Right and Left Bundle Branches
Purkinje Fibers

I I I IR P WD

Under normal circumstances, the SA node is the pacemaker. The reason the SA node is usually the
pacemaker is because it has a leakier cell membrane that allows cells to depolarize spontaneously without
waiting for an outside source. Sinus node cell membranes are more leaky to sodium ions, therefore activate
more rapidly to pace the heart. The rule of thumb is that the part of the heart that beats the fastest will
be the pacemaker of the heart. For example, if the ventricles beat faster than the SA node, the ventricles
will become the pacemaker of the heart, as happens in ventricular tachycardia. Other areas of the heart,
besides the SA node have the property of automaticity and can be the pacemaker of the heart. The SA node
is usually the pacemaker of the heart because it beats the fastest. The part of the heart that beats the fastest
will be the pacemaker for the time being. Each area of the heart has inherent rates for initiating impulses:

Inherent Rates

Sinus Node (pacemaker): 60 to 100 times/minute
AV Junctional Tissue (1° backup pacemaker): 40 to 60 times/minute
His Purkinje System in Ventricles (2° backup pacemaker): 20 to 40 times/minute

The pacemaker sites other than the SA node are backup systems for the heart. If the SA node were to fail for
some reason, the AV nodal area could take over as the pacemaker. If the AV nodal area were to fail, the
ventricles could pace the heart at 20 to 40 times per minute. These areas can be enhanced or suppressed by
the Autonomic Nervous System which innervates the heart.

ELECTROCARDIOGRAPHY, MONITORING AND ECG

The electrocardiogram or ECG (EKG) represents electrical activity of the heart. This book provides methods
to learn to read the ECG. ECG or EKG may be used interchangeably, since they both represent the
electrocardiogram. The electrocardiogram only measures electrical activity of the heart. The ECG does not
verify contraction of the heart. This can be determined only by pulse or blood pressure. The wave of
depolarization and repolarization spreading through the heart can be recorded on paper through the use of
the ECG. The ECG waveform has specific names that correlate with various activities occurring in the heart.

Configuration of the ECG
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http://www.univie.ac.at/cga/courses/BE513/EKG/qrs.gif

J POINT The J point may not always be seen. It is important to identify the J point to determine accurate
measurement of the QRS duration. The J point is seen when there is a distinct change from the QRS to the
ST segment. The J point is at the end of Ventricular depolarization and at times can be hard to find.
Occasionally the only hint of the J point is a slurring of the wave. Location of the J point is utilized to
determine if there is elevation or depression of the ST segment.

http://www.monroecc.edu/depts/pstc/backup/parasec1.htm#JPT

Correlation of the ECG waveform with conduction sequence
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http://pspl.technion.ac.il/projects/2004s22/ecg1.JPG

Definition of components of the ECG configuration

v

v

v

v

Isoelectric line - baseline that indicates no electrical activity is occurring
P wave - represents depolarization of the atria or the spread of electrical activity through the atria. The P
wave is normally upright in Lead Il. If the P wave is of normal size and shape, it may be assumed that
the stimulus began in the SA node.
PR Interval - the period from the start of the P wave to the beginning of the QRS complex. It is the time
taken for the original impulse to reach the ventricles, including the delay at the AV node. A prolonged
PR interval indicates a delay in the impulse getting through the AV node.

Normal Range =0.12 - 0.20 seconds.
QRS Complex - represents depolarization of the ventricles.

Q wave - first negative wave (in front of a positive wave) Q waves that are at least 1/3 the depth of the R
wave are abnormal and may be indicative of a myocardial infarction.

R wave - positive wave (above the isoelectric line)

S wave - negative wave after a positive wave

Note: Not all ECG complexes will have all of the components of the QRS.

v

Some may only have an R, or an R and an S. Others may only have a Q wave.

QRS Duration - measured from the beginning of the QRS to the end of the QRS. A prolonged QRS
duration may indicate a block in the bundle branches.

Normal Range = 0.04 - 0.10 seconds.
18



v Q-T Interval - includes the QRS complex and T wave. Normal ranges will vary with age and heart rate.
Normal Range =0.36 - 0.44 seconds

v Twave- represents repolarization or recovery of the ventricles. The T wave is normally upright in lead
II. Inversion of the T wave may indicate ischemia occurring in the heart. Flat T waves may be an
indication of potassium deficiency, while tall, peaked T waves may indicate hyperkalemia.

v S-T segment - the interval between the completion of depolarization & repolarization of the ventricular
muscle. The S-T segment seen from the end of the QRS to the beginning of the T wave. Elevation of the
S-T segment may indicate an injury pattern occurring in the heart.

v U wave — May indicate potassium deficiency or ischemia.

v Jpoint- the point on the S wave where a distinct change is seen from the QRS to the ST segment.
The J point may not always be seen. It is important to identify the J point to determine accurate
measurement of the QRS duration.

Configurations of the QRS Complex

Not all components of the QRS complex are present on each person’s ECG. In fact, a large Q wave is
abnormal and may indicate that an M| has occurred in the past. Below are some examples of variations of
the QRS complex. Even though parts of the QRS may not be present, it is still referred to as the QRS
complex.

The prime (‘) indicates a second wave of the same. The second R wave is termed prime. The capital letter

or lower case letter of the Rr’ indicates which peak is the tallest. If the first R is taller, it gets the capital. If the
second R is taller, it gets the capital letter.
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As you can see, the QRS complex can have many different shapes. It is important to understand this so that

you can correctly measure intervals such as the PRI and the QRS duration.

PRST

PQRST

PRST

PRT

PrsR’ t(inverted)

PRST

Qs

PRT

Identification of the P,Q,R,S and T Waves:

On the strips below, correctly label the P, Q, R, S, and T wave.

Practice Strip 1

Practice Strip 2

20



Answers to Strips: Strip1—-PRST Strip2-PQRST

The ECG paper that comes out of the cardiac monitor is a graph paper that comes out at a speed of 25
mm/Sec. Some machines can have a paper speed of 50 mm/Sec. or other variations, but the standard is 25
mm/Sec.

Rule #1: Horizontal measurement on the paper = TIME
1 small box =0.04 seconds
1500 small boxes =60 seconds or 1 minute
1large box =0.20 seconds
5large boxes =1.0 second
300 large boxes =60 seconds or 1 minute

1inch on the ECG paper =1 second of time
6 inches on the ECG paper =6 seconds

Time and Voltage

http://www.monroecc.edu/depts/pstc/backup/parasegf.htm

The ECG paper will usually have some sort of marking on the paper to indicate a 1 second, 3 second or 6
second period of time. This paper has markings in _1_second intervals on the top of the page.

Rule #2: Vertical measurement on the paper = VOLTAGE

1 small box = 1 mm (millimeter) or 0.1 mV (millivolt)
1 large box = 5mm 0.5 mV
10 small boxes = 10 mm 1.0 mV

Rule #3

After an event occurring on the heavy black line, the rate will be 300 per min. on the next line!
Boxes:

1 box rate = 300 per minute 2 boxes rate = 150 per minute | 3 boxes rate = 100 per minute
4 boxes rate = 75 per minute 5 boxes rate = 60 per minute Little Boxes
Calculating Heart Rates
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Each time an ECG strip is analyzed, the heart rate must be calculated. Since we don’t always have a full
minute strip, we need to determine ways to calculate the heart rate with a smaller strip. Before determining
the method for calculating heart rate, it is important to know if the heart rhythm is regular or irregular. A
regular heart rhythm is one that has an equal distance from one QRS complex to the next QRS complex. An
irregular rhythm would not have the same distance from one QRS complex to the next.

R RR R RR These R’s are regular re rr rrrr These r'sareirregular
One method that can aid in determining regularity is to take a blank piece of paper and mark a line for 3 QRS
complexes in a row on the blank sheet of paper. Then take the 3 lines of the paper and move them to the
next set of QRS complexes. Another method is to use calipers to march out the regularity of a strip. If the
lines match up or “march out” with the new QRS'’s, the rhythm is regular. If they do not match, the rhythm is
irregular. Look at the rhythm strips below and determine if they are regular or irregular:

Methods for Calculating Heart Rate

Six Second Method - approximate

1. Take six seconds on the ECG paper

2. Count the number of QRS complexes in the six seconds
3. Multiply this number by 10 to give the minute heart rate
4. Accuracy

A. Safe to use with irregular rhythms
B. May also be used with regular rhythms

Large Box Method

1. One large box on the ECG paper equals 0.20 seconds, so there are 300 large boxes in a minute or
60 seconds

2. Count the number of large boxes between 2 QRS complexes.

3. Divide this number into 300 For Example:

A. if there are 3 large boxes between two QRS complexes, divide 3 into 300 = 100/min
B. if there are 5 large boxes between two QRS complexes, divide 5 into 300 = 60/min

4. Accurate for regular rhythms only
Small Box Method
1. One tiny box on the ECG paper equals 0.04 seconds, so there are 1500 small boxes in 60 seconds
2. Count the number of small boxes between two QRS complexes
3. Divide this number into 1500
For Example:

A. if 15 small boxes between two QRS complexes then divide 15 into 1500 = 100/min
B. if 25 small boxes between two QRS complexes then divide 25 into 1500 = 60min
4. Accurate for regular rhythms only
The most accurate method for regular rhythms other than taking a full minute strip

ECG Ruler Method

To use an ECG ruler you must read the ruler first and find the scale that reads 25 mm/Secs. Find the
reference arrow for the scale and place that arrow on one QRS complex. Read the ruler to tell you if you
follow over to 2 or 3 R to R’s from the reference arrow. Read the scale below for the heart rate.
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Table Method

The table method basically takes the Small Box Method and divides the numbers ahead of time for easy
reference. The following page will give you tables for the Large Box and the Small Box Method. This
method can only be used for regular rhythms.

Table for Small Box Method
To calculate the heart rate, count the number of 0.04 squares (or small boxes) between two QRS
complexes (1500 divided by X = HR)

Small Box | 9 =168 14=107 |19=79 |24=63 |29=52 |34=44 |39=38 |44=34

5 =300 10 =150 15=100 |20=75 | 25=60 |30=50 |35=43 |40=37 |45=33

6 =250 11 =136 16 =94 21=72 26=58 |31=48 |36=42 |41=37 |46=33

7=214 12=125 17 =88 22=68 |27=56 |32=47 |37=41 |42=36 |47=32

8 =188 13=115 18 =83 23=65 | 28=54 |33=45 | 38=40 |43=35 |48=31

Table for Large Box Method
To calculate the heart rate, count the number of 0.20 squares (or large boxes) between two QRS
complexes (300 divided by X = HR)
|LargeBox [ 1=300 [2=150 [3=100 [4=75 [5=60 [6=50 [7=43 |
You really only need to know 1 or 2 methods for calculating heart rate. The important factor is to know that in
the absence of a full minute strip to count heart rate, you may use any of these methods for regular rhythms.
For irregular rhythms the six second method is the only method that can be used.

Calculating the PR interval (PRI)

Normal Range 0.12 — 0.20 seconds (between 3 to 5 tiny boxes)

The PR interval (PRI) is the distance from the beginning of the P wave to the beginning of the QRS complex.
This reflects the time from atrial depolarization to the beginning of ventricular depolarization. A delay in the
PR interval usually indicates that there is a delay in the AV node. Short PR intervals most often indicated a
junctional rhythm.

Do yourself a favor and find a P wave that begins on a heavy line. For example the 5th_ QRS. That
complex has a P wave that starts on a heavy line. Count over the number of small boxes to the beginning of
the QRS.

Calculating the QRS duration

Normal Range below 0.10 seconds ( 2 ¥ tiny boxes)
The QRS represents the time it takes for ventricular depolarization. The QRS duration is measured from the
beginning of the QRS to the end of the QRS. If there is no Q, it is measured from the beginning o