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Introduction 
 

     The continued increase in the use of telemetry and other cardiac monitoring devices 

has put a new emphasis on the importance of nurses and cardiac monitoring technicians  

to quickly and accurately interpret cardiac rhythms.  Many cardiac arrhythmias are life-

threatening and must be treated immediately if the patient is to be saved or put out of 

danger.  However, since no two ECG's or cardiac rhythms are identical, a systematic 

approach must be used to read and interpret the various cardiac rhythms.  When students 

merely memorized the appearance and shapes of a specific rhythm they see in a book, 

they are often unable to interpret that rhythm when it appears in a real-life situation 

because it looks totally different from what they have seen in their textbook.  In an 

attempt to bridge this gap between classroom learning and the real world, this book 

presents a systematic approach with a specific series of steps to be taken with each 

rhythm strip and a list of features to look for when interpreting a specific cardiac 

arrhythmia.   
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CHAPTER 1 
 

THE HEART AND THE ELECTROCARDIOGRAM (ECG)  
 
Learning Objectives For This Chapter 
 
     On completion of this chapter the student will have mastered the following objectives 

and will be able demonstrate a proficiency of 90% or greater using multiple-choice or 

fill-in answers on the end-of-chapter examination.   

          1.  Be able to define the term cardiac. 

          2.  Be able to define the term myocardium. 

          3.  Name the heart's four chambers. 

          4.  Be able to define the stages of cardiac circulation. 

          5.  Be able to define the components of the cardiac electrical conduction system. 

          6.  Be able to define the term electrocardiogram (ECG). 

          7.  Be able to calculate timing intervals on the ECG graph paper. 

          8.  Be able to define the components of the electrocardiogram (ECG). 

          9.  Be able to define depolarization. 

         10.  Be able to define repolarization. 

         11.  Be able to correlate the ECG graph waves with the physical cardiac cycle. 

12. Be able to identify the two basic cardiac monitoring leads.  

 

How The Heart Works 

     The heart is an organ that contracts to pump blood through the body.  Although only 

the size of a person's fist, the heart pumps over 5 quarts of blood every minute. The 

medical term for heart is cardiac, and this pumping ability is accomplished by the 

interaction of four hollow chambers surrounded by muscle tissue.  This cardiac muscle 

tissue is called myocardium, and the heart's four chambers that it surrounds can be seen 

below here in figure 1-1. 
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 Figure 1-1 

 

Cardiac Blood Circulation 

     Blood enters the heart, flowing into both the right atrium and the left atrium at the 

same time. The blood then flows through the mitral and tricuspid valves into the right 

ventricle and left ventricle.  The cardiac myocardium then contracts which squeezes all 

the cardiac chambers to pump blood out through the aortic and pulmonic valves.  The 

position of all of these valves can be seen below here in Fig. 1-2. 

 

Figure 1-2 
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     The blood that circulates through the right side of the heart flows out through the 

pulmonic valve to the lungs where carbon dioxide is exchanged for oxygen.  This 

oxygenated blood then flows to the left side of the heart where it is pumped out through 

the aortic valve to the entire body, so that the oxygen can be exchanged for carbon 

dioxide, nourishing all the cells in the body.   

 

The Heart's Electrical Activity     

     The mechanism that causes the heart to contract and circulate blood is an electrical 

impulse that travels through the myocardium.  This electrical impulse causes each of the 

myocardial muscle cells to change from a positive charge to a negative charge.  This 

change in charges is called depolarization and causes the cells to contract.  The 

depolarization of all the myocardial cells together is what causes the heart to contract and 

pump blood.   

     The electrical impulse begins in the sinoatrial node (SA node).  It then travels down 

internodal pathways until it reaches the atrioventricular node (AV node) where it pauses 

to let the ventricles fill with blood.  A diagram of the heart's electrical conduction system 

can be seen below here in Fig. 1-3. 

 

Figure 1-3 
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     After the AV node, the electrical impulse travels down the Bundle of His where it then 

divides into the right and left bundle branches.  The left bundle branch divides into the 

left anterior and left posterior fascicles.  The anterior fascicle carries the impulse to the 

front of the left ventricle and the posterior fascicle carries it to the back of the left 

ventricle.  The electrical impulse is then evenly spread through all the myocardial cells 

through the small Purkinje Fibers. 

 

The Electrocardiogram (ECG) 

     The heart's electrical activity can be monitored and recorded on graph paper by sensor 

electrodes placed on the skin.  This graph is called an Electro-cardio-gram (ECG).  Some 

hospitals use the abbreviation EKG, the German abbreviation for electro-kardio-gram, in 

deference to the German invention of the procedure.  Under normal circumstances, the 

heart beats with a regular, repetitive rhythm that can be recorded by the ECG, however if 

this rhythm becomes abnormal, then the heart is said to have an arrhythmia or 

dysrhythmia. 

     Since the ECG is a graph, it is recorded on graph paper to aid in making the various 

measurements.  The graph paper, as is common with all graph paper, is composed of 

large squares shown with thick, heavy lines and small squares shown with thinner lines. 

The only measurements required for cardiac rhythms is horizontally, across the paper. 

These measurements are in seconds, and each small box across the paper is .04 seconds. 

An example of this graph paper can be seen below here in Fig. 1-4. 

            

Figure 1-4 
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     Two small boxes would equal .08 seconds, three small boxes equals .12 seconds, four 

small boxes equals .16 seconds, and five small boxes, which is one large box, equals .20 

seconds. 

     The ECG graph paper also has time lines in the top border of the paper.  The distance 

from one time line to the next is three seconds.  An example of the time lines can be seen 

below here in Fig. 1-5. 

 

 

Figure 1-5 

 

The ECG Graph 

     The ECG graph is composed of waves, complexes, intervals and segments.  All of 

these components must be measured and analyzed to interpret a cardiac rhythm.  The 

waves of the ECG are labeled with the following six letters of the alphabet. 

           'P'    'Q'    'R'    'S'    'T'    and   'U' 

There is no particular reason for using these letters, except that they are consecutive 

letters. The ECG graph cycle is composed of a 'P' wave, a 'QRS' complex, a 'T' wave and 

sometimes a 'U' wave may be present, though not always.  An example of the ECG graph 

cycle is shown below here in Fig. 1-6. 

 

                                 

Figure 1-6 
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     Each complete graph cycle represents one heart beat or cardiac contraction.  The best 

way to identify the various waves of the ECG graph is to first find the 'QRS' complex.  

The 'QRS' complex will always be made up of sharp peaked waves and is usually larger 

than any of the other waves.  The first wave in front of the 'QRS' complex is the 'P' wave, 

and the first wave after the 'QRS' complex is the 'T' wave.  If a 'U' wave is present it will 

be right after the 'T' wave and is fairly small. 

     The flat line between the waves is called the ECG baseline.  The ECG rhythm strip 

shown below here in Fig. 1-7 illustrates how the ECG graph pattern of waves and  'QRS' 

complexes repeats itself with each cardiac cycle. 

 

 

Figure 1-7 

     It does not matter if the waves and 'QRS' complexes are positive (above the ECG 

baseline) or negative (below the ECG baseline), because it is their position in relationship 

to the 'QRS' complex that identifies them in the ECG graph cycle.  An example of this 

can be seen below here in Fig. 1-8.  

     The 'P' wave in Fig. 1-8 above has a positive loop above the ECG baseline and then a 

negative loop below the baseline.  Waves that have both a positive and negative loops are 

called bi-phasic waves. 
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Figure 1-8 

 

The 'QRS' complex 

         The 'QRS' complex of the ECG graph is made up of three waves, though they may 

not always be present at the same time.  It is somewhat like a cash register drawer; there 

is a place for single dollar bills, five dollar bills and a place for ten dollar bills.  The bills 

may not always be in the register, but there is always a place for them. 

     If the first wave of the 'QRS' complex is a negative wave below the ECG baseline, this 

is called a 'Q' wave.  Any positive wave above the baseline is called and 'R' wave, and 

any negative wave below the baseline that follows the 'R' wave is called an 'S' wave. 

For the 'QRS' complex in Fig.1-8, there is no negative first wave, so there is no 'Q' wave 

in this 'QRS' complex.  However, there is a small positive wave, so this is an 'R' wave.  A 

large negative wave follows the 'R' wave, so this is an 'S' wave.  An example of all three 

waves of the 'QRS' complex can be seen below here in Fig. 1-9. 

                              

                             Figure 1-9 
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     There are six possible wave combinations that can occur for the 'QRS' complex.  All 

six are shown below here in Fig. 1-10.  If more than one 'R' or 'S' wave occurs, then the 

second wave is called an 'R' prime or 'S' prime wave. 

 

                      

                     Figure 1-10 

 

What the ECG Waves Represent 

     The 'P' wave of the ECG represents atrial depolarization, which means that both the 

right and left atria have contracted.  The 'QRS' complex represents ventricular 

depolarization, which means that both the right and left ventricles have contracted.  The  

'T' wave represents a phenomenon called repolarization when the heart is at rest between 

contractions.  During repolarization, the cardiac myocardium cells return to their normal 

state, so that they can depolarize again to cause another contraction.  The presence of a  

'U' wave often indicates an electrolyte imbalance called hypokalemia or too little 

potassium in the blood. 

 

ECG Intervals and Segments 

     In addition to the waves and 'QRS' complexes, the ECG graph also have intervals and 

segments that must be identified and measured. The three intervals are; the 'PR' interval, 

the 'QRS' interval, and the 'QT' interval.  The one important segment is the 'ST' segment. 
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'PR' Interval 

     The 'PR' interval is measured from the beginning of the 'P' wave to the beginning of 

the 'QRS' complex.  An example of the 'PR' interval can be seen below here in Fig. 1-11. 

 

                             

                             Figure 1-11 

 

The length of the 'PR' interval in Fig. 1-11 is 4 small boxes, since each small box is .04 

seconds, the 'PR' interval is .16 seconds (4 x .04 = .16). 

 

'QRS' Interval 

     The 'QRS' interval is measured from the beginning of the 'QRS' complex to the end of 

the 'QRS' complex, and is sometimes referred to as the width of the 'QRS' complex.  An 

example of a 'QRS' complex can be seen below here in Fig. 1-12. 

 

 

                            

                           Figure 1-12 

 

'PR'  

'QRS' 
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The 'QRS' complex in Fig. 1-12 is 2 small boxes (2 x .04) = .08 seconds in length. 

 

'QT' Interval 

     The 'QT' interval is measured from the beginning of the 'QRS' complex to the end of 

the 'T' wave.  An example of the 'QT' interval is shown below here in Fig. 1-13. 

 

                          

                        Figure 1-13 

The 'QT' interval in Fig. 1-13 is 7 and a half small boxes in length.  7 x .04 = .28 seconds. 

A half a box more  is .02 seconds, so .28 + .02 = .30 seconds.  Be careful not to forget the 

decimal points, since these measurements are all fractions of a second. 

 

'ST' Segment 

     The 'ST' segment is the small baseline between the end of the 'QRS' complex and the 

beginning of the 'T' wave.  An example of the 'ST' segment can be seen below here in 

Fig. 1-14.  

 

                            

                           Figure 1-14 

'QT' 

'ST' 

ECG 
BASELINE 
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The only concern about the 'ST' segment is whether or not it is elevated above the ECG 

baseline like the one shown in Fig. 1-14, or it is depressed below the baseline. 

 

Cardiac Monitoring Leads 

 

     The placement and number of electrodes used to record an ECG rhythm strip will 

determine the type of lead that is recorded at the monitor.  The leads are based on 

imitations of the standard, 12-lead ECG with the two most common configurations being 

Lead-2 and MCL1 (Modified Chest Lead V1).    The use of different lead configurations 

for ECG rhythm strips is often helpful in making a specific diagnosis or interpretation. A 

Lead-2 configuration usually creates an ECG rhythm strip with a mostly positive 'QRS' 

complex.  An example of this is shown here in Fig. 1-15. 

 

                           

                          Figure 1-15 

 

     An MCL1 configuration usually creates an ECG rhythm strip with a mostly negative 

'QRS' complex.  An example of this is shown here is Fig. 1-16. 
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                    Figure 1-16 

      

     The rules cited here to determine whether a rhythm strip is recorded in a Lead-2 or 

MLC1 may not always hold true in the presence of some cardiac diseases, so that the 

actual electrode placement on the patient's chest must be examined to make this 

determination.  The electrode placement for the various lead configurations is provided in 

the Appendix at the end of this book.  
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CHAPTER 2 

 

BASIC CONCEPTS FOR CARDIAC RHYTHM INTERPRETATION 

 

Learning Objectives For This Chapter 

     On completion of this chapter the student will have mastered the following objectives 

and will be to demonstrate a proficiency of 90% or greater using multiple-choice or fill-in 

answers on the end-of-chapter examination. 

          1.  Be able to define the five steps necessary to interpret cardiac rhythms. 

          2.  Be able to define arrhythmia. 

          3.  Be able to define the term "heart rate". 

          4.  Be able to calculate heart rates by three different methods. 

          5.  Be able to define a Sinus Rhythm. 

          6.  Be able to list the qualities required for a sinus rhythm to occur. 

          7.  Be able to define Sinus Tachycardia.    

          8.  Be able to define Sinus Bradycardia. 

          9.  Be able to define Sinus Arrhythmia. 

 

     Whenever the heart loses its normal beating pattern or rhythm, it is said to have a 

cardiac arrhythmia or dysrhythmia.  Some of these arrhythmias are life-threatening and 

must be treated immediately if the patient is to be saved.  Many other arrhythmias are not 

life-threatening, but can often lead to a life-threatening situation if left untreated.    

 

Basic Steps Required For All Cardiac Rhythm Interpretation 

     There are five steps that must always be completed in order to interpret any cardiac 

rhythm.  These steps will followed throughout this book and must be mastered if an 

accurate diagnosis of each cardiac rhythm is to be obtained. 

 

          1.  Measure the distance between all 'QRS' complexes to determine whether or not   

               they occur at regular intervals. 

                    a)  Always look for complexes that occur early or prematurely. 
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                    b)  Always look for pauses or complexes that occur late. 

          2.  Determine the heart rate. 

          3.  Inspect the rhythm strip for 'P' waves. 

                    a)  Always look to see if a 'P' wave precede each 'QRS' complex. 

                    b)  Always look to see if there is more than one 'P' wave for each 'QRS" 

                          complex. 

                    c)  Always look to see if all the 'P' waves are the same shape. 

          4.  Measure the 'PR' intervals. 

                    a)  Always look to see if are all the same length. 

          5.  Measure the width of the 'QRS' complex. 

 

Cardiac Rate 

     The patient's cardiac rate, usually referred to as the heart rate, is the number of times 

that the patient's heart beats in a minute.  The heart rate is one of the most important 

pieces of information in considering a cardiac rhythm, and will often be the first question 

the doctor will ask about the patient's condition. 

     Since the 'QRS' complex of the ECG represents ventricular depolarization, causing the 

ventricles to contract, it can be used to determine a patient's cardiac rate.  The heart rate 

could be determined by simply counting the number of 'QRS' complexes that occur in 

one minute, but that would take quite a while to do, and there have been some short-cut 

methods that can be used. 

     There are three basic methods that are used to determine a patient's heart rate.  The 

method used will depend on whether or not the patient's heart rate is regular or irregular, 

or whether it is extremely low.  However all heart rates are expressed as beats per minute. 

 

     Regular Rates:  This method is used when the cardiac rhythm strip has a regular rate 

between 37 and 300 beats per minute, and uses a special rate scale.  To use this  

method, find a 'QRS' complex that falls on one of the thick ECG graph lines.  An   

example of this can be seen below here is Figure 2-1.  An 'X' marks the 'QRS'   

complex that falls on a thick graph line.                  
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Figure 2-1 

        

 

After finding a 'QRS' complex that falls on a thick graph line, it is necessary to count  

up to the next 'QRS' complex using the scale show below here. 

 

           300-------150-------100-------75-------60-------50-------42-------37    Scale for heavy         
                                                                                                                           graph lines 

                     
                   30           10               5          3          2           1.5         1    Scale for thin graph  
                                                                                                                   lines between    
                                                                                                                   heavy lines 

 

 

       If the next 'QRS' complex fell on the first thick graph line to the right of the 'QRS'  

  complex with an 'X', then the patient's rate would be 300 beats per minute on the  

  scale.  If the 'QRS' complex fell on the second thick line, then the heart rate would be    

  150 beats per minute. The next thick line is 100 beats per minute, and the next 75,  

  and the one following that is 60 beats per minute, and so on down the scale.. 

       In the example shown here, the first 'QRS' complex to the right of the one with the  

  'X' falls between the 75 and the 60 beats per minute lines.  This means that the    

  patient's heart rate is between 60 and 75 beats per minute.  To calculate this rate, you  

  must use the thinner ECG graph lines between the thick ones.  Since the 'QRS'  

  complex falls between 60 and 75, each small line between these two numbers is  

  equal to 3 beats per minute.  If you count up from 60, adding 3 for each line, the  

  patient's heart rate is 72 beats per minute. 
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      Slow Rates:  The rate scale above is not accurate when rates are below 37 beat per 

  minute, so another method must be used.  This method is more accurate than the rate 

  scale used in the above method, but requires you to count the number of small boxes  

  between two consecutive 'QRS' complexes, then divide that number into 1500.  This   

  calculation will provide the patient's heart rate and can be used with any rate.      

  This method is based on the fact that there are 1500 small graph boxes in a one   

   minute rhythm strip, and is more accurate than the rate scales shown above.  Using  

   the example above, there are 21 small boxes between the two 'QRS' complexes.  If     

   21 is divided into 1500 it comes out almost 71.5 beats per minute, which is close to  

   the 72 beats per minute using the rate scale. 

 

       Irregular Rates:  This method is the least accurate for calculating a patient's rate and   

  is usually used whenever the patient's heart rate is irregular which means that the  

  other two methods cannot be used.  This method requires using the 3-second time  

  lines found in the top of the ECG graph paper.  The  number of 'QRS' complexes that  

  occur between two sets of these 3-second time lines is counted, and then multiplied   

  by 10 to obtain the patient's hear rate.  An example of this can be seen below here in   

  figure 2-2. 

                    

 Figure 2-2 

 

      There are 10 'QRS' complexes between the 2 sets of 3-second time lines, and 10 times 

      10 is 100, so the patient's hear rate is 100 beats per minute. 

 

     This method is based on the concept that if you count the number a 'QRS' complexes  

      that occur in 6 seconds and multiply this times 10, it will indicate the number of   
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      'QRS' complexes that occur in 60 seconds or one minute, which is the patients heart   

      rate in beats per minute. 

 

Sinus Rhythms 

     Any time the term Sinus Rhythm or is used to describe a cardiac rhythm it indicates 

that this rhythm is initiated or started in the Sino-Atrial (SA) node, located in the 

myocardium of the upper right atrium, and that it follows a normal conduction route 

through the heart.  For a Sinus rhythm to be present, the following 5 ECG conditions 

must occur. 

          1.  A normal 'P' wave must precede each 'QRS' complex. 

                  Normal 'P' waves are positive or biphasic. 

                  Abnormal 'P' waves are negative or inverted. 

          2.  Only one 'P' wave can precede each 'QRS' complex 

          3.  All the 'P' waves are the same shape. 

          4.  All the 'PR' intervals must be normal and the same length. 

                  Normal 'PR' intervals are .12 seconds (3 small boxes) to .20 seconds  

                      (5 small boxes). 

         5.  The heart rate is between 60 and 100 beats per minute 

         6.  All the 'QRS' complexes will be the same shape. 
 

A normal sinus rhythm can be seen below here in figure 2-3.  The identical 'P' waves 

preceding all the 'QRS' complexes are circled. 

 

 

Figure 2-3 
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Rate Related Abnormalities 

     Sinus Tachycardia: When a sinus rhythm becomes rapid, over 100 beats per minute, it 

is called Sinus Tachycardia. 

 

     Sinus Bradycardia: When a sinus rhythm becomes slow, under 60 beats per minute, it 

is called Sinus Bradycardia. 

 

    Sinus Arrhythmia: When a sinus rhythm becomes irregular, it is called Sinus 

Arrhythmia. If the sinus arrhythmia is between 60 and 100 beats per minute, it is called a 

moderated sinus arrhythmia.  If a sinus arrhythmia is below 60 beats per minute it is 

called a slow sinus arrhythmia, and if it is over 100 beats per minute, it is called a rapid 

sinus arrhythmia. 
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CHAPTER 3 

ATRIAL ARRHYTHMIAS 

 

Learning Objectives For This Chapter 

     On completion of this chapter the student will have mastered the following objectives 

and will be able to demonstrate a proficiency of 90% or greater using multiple-choice or 

fill-in answers on the end-of-chapter examination. 

          1.  Be able to list the qualities found in each of the following abnormal cardiac  

               rhythms, and identify each abnormality in a rhythm strip: 

                              a)  Premature Atrial Contractions (PAC's) 

                                      (Atrial Premature Contractions (APC's) 

                              b)  Non-conducted or Blocked Premature Atrial Contractions 

                              c)  Atrial Escape Beats (AEB's) 

                              d)  Wandering Atrial Rhythm (WAR) 

                              e)  Multifocal Atrial Tachycardia (MAT) 

                              f)  Atrial Tachycardia (AT) 

                              g)  Paroxysmal Atrial Tachycardia (PAT)                             

                              h)  Non-sinus Atrial Rhythm (NSAR) 

                               i)  Atrial Fibrillation (A. Fib) 

                               j)  Atrial Flutter (A. Flutter) 

                               k)  Ventricular Asystole (Ventricular Standstill) 

          2.  Be able to define the term ectopic site. 

          3.  Be able to define the terms bigeminy and trigeminy. 

          4.  Be able to define unifocal and multifocal PAC's. 

          5.  Be able to pick out the proper medical interventions for the various atrial  

               arrhythmias. 

Abnormal Atrial Rhythms   

     Almost all atrial arrhythmias occur due to some type of Ectopic Site malfunction.  

Ectopic sites are clusters of specialized heart cells that are capable of producing an 

electrical impulse in the same manner as the Sino-atrial (SA) node.  When these ectopic  
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sites are located in either the heart's left or right atrium, they produce atrial arrhythmias.  

To interpret these arrhythmias, a close inspection of the ECG 'P' waves must be made. 

 

Premature Atrial Contractions (PAC's) 

     Premature atrial contractions, also called Atrial Premature Contractions (APC's), 

occur whenever an ectopic site in the heart's atria produces an electrical impulse early or 

prematurely in the ECG rhythm strip.  Premature contractions are also know as Premature 

Beats, Ectopics, Premature Systoles and Extra Systoles.  For a premature atrial 

contraction to be diagnosed, the following qualities must be present. 

          1.  The beat must come early or prematurely in the ECG rhythm strip 

          2.  The premature beat must have a 'P' wave, and that 'P' wave must have a  

               different shape than the sinus 'P' waves in the strip. 

          3.  The 'PR' interval of the premature beat must be as least .12 seconds (3 small  

                boxes) in length. 

          4.  The 'QRS' complex of the premature beat must be the same shape as the other  

                sinus 'QRS' complexes. 

     An example of a PAC is shown here in Fig. 3-1. 

 

 

 Figure 3-1 

     The beat with the 'X' over it comes early in the rhythm strip, and the 'P' wave for this 

early beat is a different shape than all the other sinus 'P' waves in the strip.  The 'PR'  

interval for this early beat is .16 seconds (4 small squares), and the 'QRS' complex of the 

early beat is the same as all the other sinus 'QRS' complexes in the strip.  The first two  

beats in this strip are sinus beats and the last three are sinus beats.  These beats are all the 

same distance apart with the same shaped 'P' waves. 
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     Notice that there is a long gap in the rhythm after the PAC.  Whenever a gap occurs in 

a rhythm strip, always check the beat at the front of the gap to see if it is different from 

the other beats in the rhythm strip.  

 

Patterns of Premature Atrial Contractions 

     If every other beat in an ECG rhythm strip is a PAC, then this rhythm is called a Sinus 

Rhythm with Bigeminal PAC's.  Or, a Sinus Rhythm with Atrial Bigeminy.  An example 

of this pattern can be seen here is Fig. 3-2. 

 

Figure 3-2 

 

     When bigeminal rhythms occur, the ECG beats appears as pairs; the beat to the left is 

always the sinus beat and the beat to the right is always the premature contraction.  To 

calculate the rate for a bigeminal rhythm, use the distance between two consecutive sinus  

beats, skipping over the premature contraction, then double this number.  This gives what 

the sinus rate would be if the premature contractions were not present. 

     If every third beat in an ECG rhythm strip is a PAC, then this rhythm is called a Sinus 

Rhythm with Trigeminal PAC's.  Or, a Sinus Rhythm with Atrial Trigeminy.  An 

example of this can be seen here is Fig. 3-3. 

 

Figure 3-3 

PAC PAC PAC 

PAC PAC 
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Unifocal and Multifocal PAC's 

     When PAC's all have the same shape 'P' wave, they are said to be Unifocal, meaning 

that they are all produced by the same ectopic site in the atria.  If the PAC's have different  

shaped 'P' waves, they are said to be Mulifocal, meaning that they are produced by 

different ectopic sites in the atria. 

 

Non-Conducted or Blocked Premature Atrial Contractions (PAC's) 

     Occasionally an ectopic site in the atria will produce an electrical impulse, but this 

impulse will be blocked at the Atrio-ventricular (AV) node, so that it is not conducted 

down to the ventricles.  When this happens, a 'P' wave will occur early in the ECG 

rhythm strip without any 'QRS' complex following it.  This 'P' wave must be a different  

shape than the other sinus 'P' waves in the rhythm strip.  An example of a non-conducted 

PAC can be seen here in Figure 3-4. 

 

 

Figure 3-4 

      

Atrial Escape Beats 

     Atrial escape beats occur when there is a missed beat or pause in the normal ECG 

rhythm strip, and an atrial beat appears at the end of the pause in the rhythm.  Atrial 

Escape Beats must have the following qualities:  

          1.  They must occur at the end of a pause. 

          2.  They must have a 'P' wave that is a different shape than the sinus 'P' waves. 

          3.  They must have a 'PR' interval that is at least .12 seconds (3 samll squares) or  

               more in length. 

          4.  The 'QRS' complex of the escape beat must be the same shape and size as the 

               other sinus 'QRS' complexes. 
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An example of an Atrial Escape Beat (AEB) can be seen here in Fig. 3-5.  The beat 

marked with an 'X' is the atrial escape beat.  

 

                                             Pause in Rhythm Strip 

 

Figure 3-5        

      

  

  Notice that the 'QRS' complex and 'T' wave of the atrial escape beat is the same as the 

other sinus 'QRS' complexes and 'T' waves.  Whenever a pause of gap occurs in the  

rhythm, always check the beginning of the gap for some type of premature contraction 

and the end of the gap for some type of escape beat. 

 

Wandering Atrial Rhythm (WAR) 

     A Wandering Atrial Rhythm, also referred to as a Wandering Atrial Pacemaker 

(WAP) rhythm occurs in an ECG rhythm strip whenever three or more different ectopic 

sites in the atria take over the function of the SA node and alternate to create the 

electrical impulse that pace the heart and cause the myocardium to contract.  

A Wandering Atrial Pacemaker rhythm will have the following qualities:           

          1. The rhythm will be slightly irregular.  The distance between 'QRS' complexes  

               will vary by one or two small squares. 

          2.  There will be three or more different shaped 'P' waves. 

          3.  The 'PR' interval will be at least .12 seconds in length.  

 

 

 

X 
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An example of a WAR rhythm is shown here in Fig. 3-6. 

 

 

Figure 3-6  

Since the Wandering Atrial Rhythm is slightly irregular, it is necessary to use the 3-

second timelines at the top of the ECG graph paper to calculate the rate.  To do this, 

count the number of 'QRS' complexes that fall between two sets of timelines (6 seconds) 

and multiply that number by 10.  The rate for the WAR in Fig.3-6 is approximately 100 

beats per minute. 

     If the rate for a Wandering Atrial Rhythm is between 60 and 100 beats per minute, the 

rhythm is called a Moderate Wandering Atrial Rhythm. 

     If the rate for a Wandering Atrial Rhythm is below 60 beats per minute, it is called a 

Slow Wandering Atrial Rhyhm. 

     If the rate for a Wandering Atrial Rhythm is over 100 beats per minute, it is called a 

Rapid Wandering Atrial Rhythm. 

     Whenever an irregular rhythm is present in an ECG, and the rate is estimated, the 

rhythm report must use one of the following descriptions in the report; Slow, Moderate, 

or Rapid, depending on the rate.  

 

Multifocal Atrial Tachycardia (MAT) 

     Multifocal Atrial Tachycardia occurs when several ectopic sites in the atria begin to 

produce premature atrial contractions (PAC's) at a rate of 150 beats per minute or greater. 

Multifocal atrial tachycardia will have the following qualities: 

          1.  It will be irregular. 

          2.  It will have a rate of 150 beats per minute or greater. 

          3.  It will have different shape 'P' waves all mixed in with the 'T' wave. 
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An example of a MAT rhythm is shown here in Fig. 3-7. 

                                 

 

Figure 3-7                        Arrows point to different shape 'P' waves mixed with 'T' waves. 

   

 

     The rhythm in  Fig. 3-7 is irregular.  The distances between the 'QRS' complexes 

varies which means that the rate must be calculated using the timelines at the top of the 

ECG rhythm strip.  The 'QRS' complexes are marked with an 'X' to better visualize the  

irregular rhythm. There are 18 'QRS' complexes between two sets of timelines, so the rate 

is calculated by multiplying the number of 'QRS' complexes times 10 (18 X 10 = 180  

beats per minute).  Since this rhythm is made up of multifocal PAC's, the 'P' waves will 

all have different shapes.  The different shaped 'P' waves can be seen mixed in with the  

'T' waves between the 'QRS' complexes.  Some of the various shaped 'P' waves are 

indicated with arrows.  Rapid rates usually create 'P' waves mixed in with 'T' waves. 

 

Atrial Tachycardia 

     Atrial tachycardia occurs when a single ectopic site in one of the atria takes over 

pacing the heart instead of the SA node. An Atrial Tachycardia rhythm will have the 

following qualities: 

          1. The rate will be 150 beats per minute or more, and it will be regular.   

          2. A 'P' wave will precede each 'QRS' complex.  

3. The 'PR' intervals will all be the same and over .12 seconds in length.   

 

------------------ 3 seconds --------------------- -------------------- 3 seconds ------------------- 

X X X X X X X X X X X X X X X X X X 
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An example of Atrial Tachycardia can be seen in Fig. 3-8.     

 

Figure 3-8      

 

The rate for the rhythm strip in Fig. 3-8 is 160 beats per minute and can be calculated 

using the 300-150-100-75-60-50-41-37 scale. Even though the 'P' waves are stacked on 

the 'T' waves, the 'PR' interval can still be measured as shown in Fig. 3-8. 

 

Paroxysmal Atrial Tachycardia (PAT)     

     Paroxysmal Atrial Tachycardia occurs when a short burst of atrial tachycardia occurs 

in a rhythm strip.  The term 'paroxysmal' means a short or sudden burst of a rhythm. This  

short burst must be at least three beats in length and have all the qualities of Atrial 

Tachycardia.  Paroxysmal Atrial Tachycardia will have the following qualities: 

          1. It will be a short run of regular beats. 

          2.  The short run of beats will have a rate of 150 beats per minute or greater. 

          3.  A 'P' wave will precede each 'QRS' complex in the run of beats. 

          4.  The "PR' interval will all be the same and .12 seconds or greater in length. 

An example of PAT can be seen here in Fig. 3-9. 

 

 

Figure 3-9 

'PR'  
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     The first three beats are a sinus rhythm with a rate of 72 beats per minute, and the last 

six beats of the strip are a run of Paroxysmal Atrial Tachycardia at a rate of 150 beats per 

minute. 

 

Non-Sinus Atrial Rhythm (NSAR) 

     A Non-Sinus Atrial Rhythm, sometimes referred to as a Cornory Sinus Rhythm occurs 

when a single ectopic site in either the right or left atrium takes over pacing the heart 

instead of the SA node.  This is similar to Atrial Tachycardia, except that the rate is 

slower.  A Non-Sinus Atrial Rhythm will have the following qualities: 

          1.  An inverted 'P' wave will precede each 'QRS' complex. 

          2.  All the 'P' waves will be the same shape. 

3. The 'PR' intervals will all be the same and .12 seconds or greater in length. 

 

An example of a Non-Sinus Atrial Rhythm can be seen here in Fig. 3-10. 

 

Figure 3-10          

 

Atrial Fibrillation (A. Fib) 

     Atrial Fibrillation occurs when ectopic sites throughout the heart's atria all begin to 

send out electrical impulses at the same time.  Since these impulses are totally 

disorganized, they end up competing for conduction through the atrioventricular (AV) 

node.  This situation creates a totally irregular cardiac rhythm.  Since so many ectopic 

sites are firing at the same time, no real 'P' wave activity can be seen on the ECG graph. 

Atrial Fibrillation will have the following qualities: 
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          1.  The distances between 'QRS' complexes are irregular. 

          2.  No definite 'P' waves can be seen. 

An example Atrial Fibrillation can be seen here in Fig. 3-11. 

 

 

Figure 3-11 

   Do not confuse the irregular baseline between the 'QRS' complexes with 'P' waves.  'P' 

waves will always have a specific shape and maintain a specific distance from the 'QRS'  

complexes.  Since this is an irregular rhythm, the rate must be estimated using the 3-

second timelines at the top of the graph paper.  The rate for this rhythm strip is '180' beats  

per minute, because there are 18 'QRS' complexes between two sets of time lines (18 X 

10 = 180). 

     The rate is an important consideration with an Atrial Fibrillation rhythm and should be 

included with the report as to whether it is a slow, moderate or rapid atrial fibrillation.  A 

slow atrial fibrillation occurs when the rate is below 60 beats per minute.  A moderate 

atrial fibrillation occurs when the rate is between 60 and 100 beats per minute.  A rapid 

atrial fibrillation occurs when the rate is over 100 beats per minute.   

 

Atrial Flutter (A. Flutter) 

     Atrial Flutter occurs when a single ectopic site in one of the heart's atria begins to 

produce electrical impulses at an extremely rapid rate.  These rapid impulses usually 

occur at a rate anywhere from 250 to 350 beat per minute, which produces more than one 

'P' wave for each 'QRS' complex.  The atrial rate is so high that the 'P' waves end up in a 

saw-toothed pattern.  These saw-toothed waves are often called flutter or 'F' waves in the 

ECG.  The flutter waves have the tendency to displace the 'T' waves in the ECG graph.   
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An example of Atrial Flutter can be seen here in Fig. 3-12. 

 

 

Figure 3-12 

 

     The flutter waves are all the same distance apart, and the ratio or number of flutter 

waves the precede each 'QRS' complex must be reported when Atrial Flutter is present.  It  

is also necessary to calculate two rates when atrial flutter is present; one for the 

ventricular ('QRS' complex) rate, and the other for the atrial (Flutter wave) rate.   

     The atrial flutter in Fig. 3-12 has four flutter waves preceding each 'QRS' complex, so 

this would be reported at Atrial Flutter with a 4:1 ratio.   The ventricular rate calculation 

can be done using the 300-150-100-75-60-42-37 scale as shown here in Fig. 3-13. 

 

 

Figure 3-13 

 

Since the first 'QRS' complex to the left of the one marked with an 'X' is one thin line  

below 75 beats per minute, the ventricular rate is 72 beats per minute.  Each of the thin 

line between the 60 and 75 beats per minute line equals 3 beats per minute. The easiest 

way to calculate the atrial rate is to merely multiply the ventricular rate times the number 

of flutter waves preceding each 'QRS' complex, because they are occurring four times 
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faster than the 'QRS' complexes.  This means that the atrial rate would be 288 beats per 

minute (4 X 72 = 288). 

 

Ventricular Asystole (Ventricular Standstill) 

     Technically, Ventricular Asystole is not an atrial arrhythmia.  However, since the 

arrhythmia is diagnosed using the 'P' waves in the ECG, it is included in this chapter.  

Ventricular Asystole occurs when the electrical impulse created by the SA node travels 

through the atria to produce normal 'P' waves, but is not conducted to the ventricles.  This  

creates an ECG graph that has 'P' waves present, but no 'QRS' complexes.  

An example of this arrhythmia is shown here in Fig.3-14. 

      

 

 

Figure 3-14 

 

VENTICULAR ASYSTOLE A IS LIFE THREATENING AND MUST BE 

CORRECTED IMMEDIATELY IF THE PATIENT IS TO BE SAVED. 

 

Medical Intervention For Atrial Arrhythmias 

     For rapid atrial arrhythmias, such as Atrial Tachyardia or Paroxysmal Atrial 

Tachycardia, either Verapamil or Adenosine can be used. 

     For other atrial arrhythmias, such as Atrial Fibrillation, Atrial Flutter, or Multifocal 

Atrial Tachycardia, digitalis is generally used to control the arrhythmia. 

     The medical intervention for ventricular systole is the insertion of an artificial cardiac 

pacemaker. 
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CHAPTER 4 

 

JUNCTIONAL ARRHYTHMIAS 

 

Learning Objectives For This Chapter 

     On completion of this chapter the student will have mastered the following objectives 

and will be able to demonstrate a proficiency of 90% or greater using multiple-choice or 

fill-in answers on the end-of-chapter examination. 

          1.  Be able to list the qualities found in each of the following abnormal cardiac  

               rhythms, and identify each abnormality in a rhythm strip: 

                              a)  Premature Junctional Contractions (PJC's) 

                                      (Junctional Premature Contractions (JPC's) 

                              b)  Junctional Escape Beats (JEB's) 

c) Idio-Junctional Rhythm (IJR) 

          (Junctional Escape Rhythm)  

                              d)  Accelerated Idio-Junctional Rhythms (AIJR) 

                              e)  Supraventricular Tachycardia (SVT) 

                              f)  Paroxysmal Supraventricular Tachycardia (PSVT)                                                        

          2.  Be able to determine the difference between a Low, Middle and High junctional  

               ectopic site. 

          3.  Be able to pick out the proper medical intervention for the various junctional  

               arrhythmias. 

          4.  Know the normal width for 'QRS' complexes. 

          5.  Be able to pick out the proper medical interventions for junctional arrhythmias.  

 

Abnormal Juncional Rhythms 

     Junctional arrhythmias occur when an ectopic site at the Atrioventricular (AV) node 

begins to send out electrical impulses.  The term junctional is used to describe these  

rhythms, because the AV node lies close to the junction of the heart's atria and ventricles.   

These rhythms are sometimes referred to as Nodal rhythms, and there are three possible  
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types of junctional beats or complexes that can occur, depending on where in the 

Atrioventricular (AV) node that the ectopic site is located.    

     High-Site Junctional Beats--If the ectopic site producing the junctional beat is high in 

the AV node, it will create a complex that has an inverted 'P' wave with a short 'PR' 

interval preceding the 'QRS' complex. A short 'PR' interval is below .12 (three small 

boxes) seconds in length.  An example of a high-site junctional beat can be seen here in 

Fig. 4-1.  The 'PR' interval is only .08 seconds in length. 

 

                                         

 

 

 

Figure 4-1 

 

 

     Mid-Site Junctional Beats--If the ectopic site producing the junctional beat is in the 

middle of the AV node, it will created a 'QRS' complex that has no 'P' wave preceding it.  

However, the 'QRS' complex must be a normal width (below .12 seconds).  An example 

of a mid-site junctional beat can be seen here in Fig. 4-2. 

                                                      

Figure 4-2 

 

 

Short 
'PR'  
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     Low-Site Junctional Beats--If the ectopic site producing the junctional beat is low in 

the AV node, it will create a 'QRS' complex with a 'P' wave following it.  Whenever a 'P' 

wave falls behind the 'QRS' complex, it is referred to as a retrograde 'P' wave.  An 

example of a low-site junctional beat is shown here in Fig. 4-3. 

 

                                     

 

 

Figure 4-3 

 

Premature Junctional Contractions (PJC's) 

     Premature junctional contractions, also called Junctional Premature Contractions 

(JPC's), occur whenever some type of junctional beat (high, mid or low) appears early or 

prematurely in the ECG rhythm strip.  For a premature junctional contraction to be 

diagnosed, the following qualities must be present. 

          1.  The beat or complex must come early or prematurely in the ECG rhythm strip. 

          2.  If the early beat has a 'P' wave preceding the 'QRS' complex, it must have a   

               short 'PR' interval.  A short 'PR' interval is below .12 seconds (3 small boxes) in  

               length. 

          3.  The early beat may not have a 'P' preceding it. 

          4.  The 'QRS' complex of the early beat must be the same shape and size as all the  

                other sinus beats in rhythm strip. 

 

An example of a high site PJC is shown here in Fig.4-4.  Remember a High site PJC has a 

'P' wave preceding the 'QRS' complex with a short 'PR' interval.  The 'PR' of the PJC in 

Fig. 37 is only .10 seconds (2 ½ small boxes) in length.  

 

RETROGRADE 
'P' WAVE 
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Figure 4-4 

 

     PJC's can occur in the same patterns as described in the last chapter for PAC's.  If  

they occur as every other beat, then they in a bigeminal pattern.  If they occur as every 

third beat, then they are in a trigeminal pattern.  

 

Junctional Escape Beats (JEB's) 

     Junctional escape beats occur when there is a pause or gap in the normal ECG rhythm 

strip and a junctional beat appears at the end of the pause.  Junctional Escape Beats must 

have the following qualities: 

          1.  The beat or complex must come at the end of a pause in the ECG rhythm strip. 

          2.  If the late beat has a 'P' wave preceding the 'QRS' complex, it must have a   

               short 'PR' interval.  A short 'PR' interval is below .12 seconds (3 small boxes) in  

               length. 

          3.  The late beat may not have a 'P' preceding it. 

          4.  The 'QRS' complex of the late beat must be the same shape and size as all the  

                other sinus beats in rhythm strip. 

 

An example of a high site junctional escape beat can be seen here in Fig. 4-5.  The beat 

marked with an 'X' is the junctional escape beat. 

 

 

 

 

 

HIGH SITE 
PJC 
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Figure 4-5 

 

Idio-Junctional Rhythms (IJR) 

     Junctional rhythms occur when an ectopic site in the AV node takes over pacing the 

heart instead of the SA node.  This creates a rhythm strip with all junctional beats.  These 

beats will be either high, mid or low site junctional beats.  The term 'idio' is used to 

indicate the rate of the junctional rhythm, and refers to the natural or inherent rate of 

ectopic sites in the AV node.  The natural rate for ectopic sites in the AV node is 40 - 60 

beats per minute, so if the rate of a junctional rhythm falls between 40 and 60 beats per 

minute, it is referred to as an Idio-junctional rhythm. These rhythms are also referred to 

as Junctional Escape rhythms because they occur due to the same mechanism that creates 

Junctional Escape Beats. An example of a mid site idio-junctional rhythm is shown here 

in Fig. 4-6. 

 

Figure 4-6 

 

     An idio-junctional rhythm must have the following qualities: 

          1.  The rhythm must be regular and made up of all junctional beats; either high,   

                mid or low site. 

          2.  The rate must be between 40 and 60 beats per minute. 

          3.  The 'QRS' complexes must be of normal width or duration (under .12 seconds). 

 

X 
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Accelerated Idio-junctional Rhythms (AIJR) 

     Whenever the rate of an Idio-junctional rhythm is between 61 and 100 beats per 
minute, it is called an accelerated Idio-junctional Rhythm. 
 
Junctional Tachycardia (JT) 
     Whenever the rate of a junctional rhythm is between 101 and 149 beats per minute, it 
is called Junctional Tachycardia. 
 
Supraventricular Tachycardia (SVT) 
     Supraventricular tachycardia is somewhat of a catchall phrase that is used to describe 

any cardiac rhythm where the rate is 150 beats per minute or greater, and there is no 

evidence of any 'P' waves being present.  When cardiac rates reach 150 beats per minute, 

the 'P' waves are often lost or buried in the 'T' waves. This makes it impossible to 

determine whether the rhythms are produced by an ectopic site in the atria, creating an 

atrial tachycardia, or in the AV node, creating a junctional tachycardia. 

     The expression 'supraventricular' means above the ventricles, so whenever this phrase 

is used, it means that the rhythm is being produced from an ectopic site that is above the 

ventricles.  The ectopic site could be in either the atria or the AV node, but it is definitely 

not in the ventricles. 

     Supravenricular tachycardia must have the following qualities: 

          1.  The rhythm must be regular and have a rate of 150 beats per minute or more. 

          2.  No 'P' waves can be seen either before or after the 'QRS' complexes. 

          3.  The 'QRS' complexes must be of normal width or duration (under .12 seconds). 
 
An example of SVT is shown here in Fig. 4-7. 

 

 

 

Figure 4-7 

 

No 'P' wave 
in front of the 

'QRS' complexes 
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Paroxysmal Supraventricular Tachycardia (PSVT) 

     When a short burst of SVT occurs in a rhythm strip, it is called a run of Paroxysmal 

Supraventricular Tachycardia PSVT).  The following qualities must be present to 

interpret this arrhythmia. 

          1.  It will be a short run of regular beats. 

          2.  The short run of beats will have a rate of 150 beats per minute or greater. 

          3.  No 'P' waves will precede any of the 'QRS' complexes in the short run of  

               beats. 

          4.  The 'QRS' complexes in the short run of beats will be normal in width (below  

               .12 seconds). 

 

Medical Intervention For Junctional Arrhythmias 

     Most authorities feel that junctional beats and rhythms do not require medical 

intervention unless the rates become rapid.  In those cases either Verapamil or Adenosine 

are used.  The main concern with junctional rhythms is the reason behind their 

occurrence.  Junctional arrhythmias are often caused by digitalis toxicity (an extremely 

high level of digitalis in the blood).   
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CHAPTER 5 

 

VENTRICULAR ARRHYTHMIAS 

 

Learning Objectives For This Chapter 

     On completion of this chapter the student will have mastered the following objectives 

and will be able to demonstrate a proficiency of 90% or greater using multiple-choice or 

fill-in answers on the end-of-chapter examination. 

          1.  Be able to list the qualities found in each of the following abnormal cardiac  

               rhythms, and identify each abnormality in a rhythm strip: 

                              a)  Premature Ventricular Contractions (PVC's) 

                                      (Ventricular Premature Contractions (VPC's) 

                              b)  Ventricular Escape Beats (VEB's) 

                              c)  Idio-Ventricular or Ventricular Escape Rhythm (IVR) 

                              d)  Accelerated Idio-Ventricular Rhythms (AIVR) 

                              e)  Ventricular Tachycardia (V.Tach) 

                              f)  Torsades de Pointes (TDP) 

                              g)  Ventricular Flutter (V. Flutter)  

                              h)  Ventricular Fibrillation (V. Fib)                                                       

          2.  Be able to determine the difference between the following types of Premature  

               Ventricular Contractions: 

                              a)  Unifocal and Multifocal (Multiform) 

                              b)  Right and Left sided  

                              c)  Interpolated and End-diastolic                             

          3.  Be able to define the 'R' on 'T' Phenomenon. 

          4.  Be able to define a compensatory pause. 

          5.  Know characteristics of a right and left bundle branch block.        

          5.  Be able to pick out the proper medical interventions for the various ventricular 

               arrhythmias.  
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Abnormal Ventricular Rhythms 

     Ventricular arrhythmias occur when an ectopic site in one of the heart's ventricles 

sends out an electrical impulse.  Electrical impulses that originate in the ventricles 

produce wide, bizarre 'QRS' complexes instead of the normal sinus 'QRS' complex, and 

are fairly easy to diagnose.  The 'QRS' complex of a ventricular beat or complex will be 

over .12 seconds (3 small boxes) wide. 

 

Premature Ventricular Contractions (PVC's) 

     Premature ventricular contractions, also called Ventricular Premature Contractions 

(VPC's), occur whenever an ectopic site in the heart's ventricles produces an electrical 

impulse early or prematurely in the ECG rhythm strip.  For a premature ventricular 

contraction to be diagnosed, the following qualities must be present. 

          1.  The beat must come early or prematurely in the ECG rhythm strip. 

          2.  The 'QRS' complex of the early beat will be wide and bizarre.  It will not 

                look anything like the sinus 'QRS' complexes. 

          3.  The 'QRS' complex of the early beat will be over .12 seconds in width. 

          4.  Usually no 'P' wave will precede the 'QRS' complex of the PVC. 

          5.  PVC's usually have compensatory pauses. 

An example of a PVC is shown here in Fig. 5-1.  No 'P' wave precedes the 'QRS' or the 

PVC. 

 

 

 Figure 5-1           
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A compensatory pause occurs in a rhythm strip when the PVC produces a pause that is 

exactly double the sinus 'QRS' distance.  An example of a compensatory pause is shown 

here in Fig. 5-2. 

 

 

 

                                                                           

 

 

Figure 5-2 

 

Of all the premature contractions, only PVC's have the ability to produce a compensatory 

pause in a rhythm strip. 

 

Patterns of PVC's 

     It must be remembered that PVC's can occur in either bigeminal pattern in which 

every other beat it a PVC.  They can also occur in a trigeminal pattern in which every 

third beat is a PVC.   

 

Unifocal PVC's 

     When the PVC's in an ECG rhythm strip all have 'QRS' complexes with the same 

shape, they are called Unifocal PVC's, indicating that they are all produced from the 

same ectopic site in the ventricles.  When two unifocal PVC's occur together, they are 

usually called a pair of PVC's.  

 

 

 

This distance 
is double the 
sinus 'QRS' 

distance. 

This is the 
sinus 'QRS' 

distance. 
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Multifocal or Multiform PVC's 

     When an ECG rhythm strip has PVC's that have 'QRS' complexes with different 

shapes, these are called either multifocal or multiform PVC's.  It used to be thought that 

when PVC's had 'QRS' complexes with different shapes that they were always produced 

from different ectopic sites in the ventricles, and hence they were always called 

multifocal PVC's.  However it has recently been discovered that a single ventricular 

ectopic site can produce PVC's with various shaped 'QRS' complexes, depending on the 

conduction pathway, so they are often referred to multiform PVC's.  When multifocal 

PVC's occur together, they are usually referred to a multifocal coupled PVC's.  An 

example of multifocal or multiform PVC's is shown here in Fig. 5-3. 

 

 

Figure 5-3 

 

     Right and left-sided PVC's--Occasionally, PVC's are classified as to whether they are 

produced by an ectopic site in the right or left ventricle.  This classification is determined 

by the direction of the 'QRS' complex of the PVC.  To make this determination, the ECG 

rhythm strip must be recorded in lead MCL1.  Remember as stated in Chapter 1, when a 

cardiac rhythm strip is recorded in lead MCL1 it produces a mostly negative sinus 'QRS' 

complex.  If the 'QRS' complex of a PVC is also negative, then the PVC is the result of an 

ectopic site in the right ventricle sending out an electrical impulse.  An example of a  

right-sided PVC is shown here in Fig. 5-4. 
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Figure 5-4                                                                                                  Lead MCL1 

      

 

 

       If the 'QRS' complex of the PVC is positive, then the PVC is the result of an ectopic 

site located in the left ventricle.  An example of a left-sided PVC is shown here in  

Fig.5-5. 

 

 

 

 

Figure 5-5                                                                                                            Lead MCL1 

 

PVC's with Narrow 'QRS' Complexes 

     It must be cautioned that occasionally a PVC will be produced by an ectopic site in 

one of the bundle fascicles in the conduction system which produces a PVC with a 
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'T' wave 
of PVC. 

Positive 
'QRS' complex 

of PVC 
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narrow 'QRS' complex. This narrow 'QRS complex will still look different from the other 

sinus 'QRS' complexes, but will have a 'QRS' complex .12  seconds or less in width. 

When a narrow 'QRS' complex PVC occurs, it is still possible to verify this condition by 

checking for a compensatory pause.  Although it must be remembered that even though 

only PVC's can cause a compensatory pause, one does not always occur for all PVC's.  If 

a patient had a sinus arrhythmia with PVC's, no compensatory pause could be measured 

due to the varying distances between the sinus 'QRS' complexes produced by the sinus 

arrhythmia.  However narrow 'QRS' PVC's are not a common occurrence and can best be 

confirmed with a 12-lead ECG. 

 

Ventricular Escape Beats (VEB's) 

     Ventricular escape beats occur when there is a missed beat or pause in the normal 

ECG rhythm strip, and a ventricular beat appears at the end of the pause in the rhythm. 

Ventricular Escaped beats must have the following qualities: 

          1.  They must occur at the end of a pause. 

          2.  The 'QRS' complex of this late beat must be over .12 seconds in width. 

          3.  No 'P' wave will precede the ventricular beat. 

An example of a ventricular escape beat is shown here in Fig. 5-6. 

 

Figure 5-6 

        

 

Idio-Ventricular Rhythms (IVR) 

     Ventricular rhythms occur when an ectopic site in one of the ventricles takes over 

pacing the heart instead of the SA node.  This creates a rhythm strip with all ventricular 

beats.  The term 'idio' is used to indicate the rate of the ventricular rhythm, and refers to 

Ventricular 
Escape beat 
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the natural or inherent rate of ectopic sites in the ventricles.  The natural rate for ectopic 

sites in the ventricles is 20 - 40 beats per minute, so if the rate of a ventricular rhythm 

falls between 20 and 40 beats per minute, it is referred to as an Idio-ventricular rhythm 

(IVR).  These rhythms are also referred to as Ventricular Escape rhythms because they 

occur due to the same mechanism that creates ventricular escape beats.  

 An example of a idio-ventricular rhythm is shown here in Fig. 5-7. 

 

 

Figure 5-7 

 

     An idio-ventricular rhythm must have the following qualities: 

          1.  The rhythm must be regular and made up of all ventricular beats. 

          2.  The rate must be between 20 and 40 beats per minute. 

          3.  The 'QRS' complexes must be over .12 seconds in width or duration. 

          4.  No 'P' waves precede the 'QRS' complexes. 

     Since of the ECG rhythm strip in Fig. 48 is very slow, it is best to calculate the rate by 

counting the number of small boxes between two 'QRS' complexes and divide that 

number into 1500.  In this strip there are 42 small boxes between two 'QRS' complexes, 

and this number divided into 1500 indicates a rate of 36 beats per minute. 

 

Accelerated Idio-Ventricular Rhythms (AIVR) 

     Whenever the rate of an Idio-ventricular rhythm is between 41 and 99 beats per 

minute, it is called an accelerated idio-ventricular rhythm. 
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Ventricular Tachycardia (V. Tach) 

 

     Whenever the rate of a ventricular rhythm is 100 beats per minute or greater, it is 

called ventricular tachycardia.  An example of ventricular tachycardia is shown here in 

Fig. 5-8. 

 

Figure 5-8 

 

        The first eight beats in Figure 48 have wide 'QRS' complexes compared to the last 

three sinus beats.  The rate for the first eight beats is 180 beats per minute and these beats 

occur in a regular rhythm.  Since the sinus beats have a mostly negative 'QRS' complex, 

this ECG rhythm strip is recorded in lead MCL1, and since the 'QRS' complexes of the 

ventricular tachycardia are negative, this is an eight beat run of right-sided V. Tach. 

 

VENTRICULAR TACHYCARDIA IS OFTEN A LIFE-THREATENING 

ARRHYTHMIA AND MUST BE CORRECTED IMMEDIATELY. 

 

'R' on 'T' Phenomenon 

 

     Occasionally the 'QRS' complex of a PVC will fall on top of a sinus 'T' wave.  When 

this occurs, it is often called an 'R' on 'T' phenomenon.  This situation is often considered 

more dangerous to the patient than other PVC's because it can often lead to long runs of  

ventricular tachycardia. chapter.  An example of an 'R' on 'T' phenomenon is shown here 

is Fig. 5-9. 
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Figure 5-9 

Torsades de Pointes (TDP) 

     Torsade de pointes is a special classification of ventricular tachycardia that was first 

discovered in France.  The name is French and means twisting or turning points.  The 

'QRS' complexes of this rhythm are wide and bizarre as in other forms of ventricular 

rhythms, but the 'QRS' complexes will first be in one direction from the ECG baseline, 

such as positive or above the baseline, then rotate so that they become negative or below 

the baseline.  The rhythm is regular, and the main feature that sets it off from other 

ventricular rhythms is that the height or amplitude of 'QRS' complexes varies.  

 

 One form of Torsade de Pointes is shown in Fig. 5-10. 

 

 

 

 

Figure 5-10    
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54

     In the first half of the ECG rhythm strip in Fig. 51, the wide 'QRS' complexes are 

positive above the ECG baseline and there is a changing height or amplitude of the 'QRS' 

complexes.  In the second half of the rhythm strip the 'QRS' complexes are negative or 

below the baseline. 

     An example of another form of torsade de pointes is shown here in Fig. 5-11. 

 

 

 

 

   Figure 5-11 

 

     Once again, the height or amplitude of the 'QRS' complexes in Fig. 5-11 is changing 

even though the rhythm of wide 'QRS' complexes is rapid and regular.  This is the main 

feature of the torsade de pointes rhythm. 

 

Ventricular Flutter (V. Flutter) 

     Ventricular flutter is often described as an extremely rapid form of ventricular 

tachycardia in which all distinction of 'QRS' complexes and 'T' waves are lost.  It is often 

described as the shape of a spring being stretched out sideways.  This rhythm deteriorates 

very quickly into ventricular fibrillation, so that it is not often seen long enough to record 

on an ECG rhythm strip.  An example of ventricular flutter is shown here in Fig. 5-12. 

 

 

 

Changing amplitude of the 
'QRS' complexes 
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Figure 5-12 

 

Ventricular Fibrillation (V. Fib) 

     Ventricular fibrillation occurs when there is a complete breakdown of any organized 

electrical activity or conduction in the heart.  This arrhythmia usually appears as an 

irregular scribbled line across the ECG rhythm strip.  There will be no distinct wave 

forms of any kind.  An example of ventricular fibrillation is shown here in Fig. 5-13. 

 

Figure 5-13 

 

     In Fig. 5-13 there is no evidence of the usual large, sharp peaked 'QRS' complexes 

usually seen in the ECG rhythm strips so far.  There is also no indication of any 'T' waves 

in this strip either.   

 

BOTH VENTRICULAR FLUTTER AND VENTRICULAR FIBRILLATION ARE 

LIFE-THREATENING ARRHYTHMIAS AND REQUIRE IMMEDIATE 

ATTENTION. 

 

Special Classifications of PVC's 

     There two special classifications of PVC's that are used to describe where the PVC's 

occur in the ECG graph cycle.  When sinus rates are slow, it is possible for the PVC to 
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fall close to the middle of two sinus 'QRS' complexes without causing a pause or a 

change in the distance between sinus 'QRS' complexes.  When this occurs, the PVC is 

called an Interpolated PVC.  An interpolated PVC is show here in Fig. 5-14. 

 

Figure 5-14                           

 

 

     The second classification of is called an end-diastolic PVC.  This PVC occurs at the 

very end of the diastolic cardiac cycle.  When the 'QRS' complex occurs, heart's 

ventricles contract, and this is considered systole.  After systole, the heart relaxes and the 

atria contract to fill the ventricles with blood.  This period is considered diastole.  The 

end of diastole occurs at the very end of the 'P' wave.  When a PVC falls at the very end 

of the sinus 'P' wave, it is said to be end-diastolic.  What this means is that this PVC will 

have a sinus 'P' wave preceding the 'QRS' complex, but the 'PR' interval will be shorter 

than the normal sinus 'PR' interval.  An exampled of an end-diastolic PVC is shown here 

in Fig. 5-15. 

 

 

Figure 5-15 

 

No change in distances between 'QRS' complexes 

Sinus 'P' wave with a 
short 'PR' interval 
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     Even though these PVC's have special classifications, they are still diagnosed with the 

same criteria as any other PVC, based on the width and shape of the 'QRS' complex. 

  

Bundle Branch Blocks 

     A bundle branch block occurs when there is some type of block or break in either the 

left or right bundle branch of the heart's electrical conduction system.  This type of block 

creates an abnormal conduction through the ventricles that often creates a wide, bizarre  

QRS' complex that can be confused with a ventricular rhythm.  The presence of a bundle 

branch block in an ECG rhythm strip does not interfere with a normal sinus rhythm.  It  

must be remembered that if a 'P' wave precedes all 'QRS' complexes with a normal 'PR' 

interval, the rhythm is still considered a sinus rhythm no matter how wide or bizarre the   

'QRS' complex appears.  An example of both a right and left bundle branch block with a 

normal sinus rhythm are shown  here in Fig. 5-16. 

 

Right Bundle Branch Block                                Left Bundle Branch Block 

 

 

 

 

 

Figure 5-16 

 

     A 12-lead ECG is required to diagnose and confirm the difference between a right and 

left bundle branch block.  These two abnormalities are only introduced here, so they are 

not confused with ventricular rhythms. 
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Medical Intervention For Ventricular Arrhythmias 

      Both PVC's and ventricular tachycardia are often treated with the antiarrhythmic drug 

lidocaine. If ventricular tachycardia does not respond to drug treatment, then 

cardioversion may be required. 

    Ventricular flutter and ventricular fibrillation require cardioversion with defibrillation 

to convert back into a sinus rhythm. 

     Torsade de pointes is normally treated with magnesium. 
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CHAPTER 6 

 

ATRIOVENTRICULAR BLOCK ARRHYTHMIAS 

 

Learning Objectives For This Chapter 

     On completion of this chapter the student will have mastered the following objectives 

and will be able to demonstrate a proficiency of 90% or greater using multiple-choice or 

fill-in answers on the end-of-chapter examination. 

          1.  Be able to list the qualities found in each of the following abnormal cardiac  

               rhythms, and identify each abnormality in a rhythm strip: 

                              a)  First Degree Atrioventricular Block (1° AVB) 

                              b)  Second Degree Atrioventricular Blocks (2° AVB) 

                                      Mobitz-1 

                                      Mobitz-2 

                              c)  Third Degree Atrioventricular Block (3° AVB) 

                              d)  Atrioventircular Dissociation  

          2.  Be able to determine the underlying rhythm that is pacing the ventricles in  a    

               Third Degree Atrioventricular block.             

          3.  Be able to pick out the proper medical interventions for the various atrio- 

               ventricular arrhythmias.  

 

Atrioventricular Block Rhythms 

     An atrioventricular (AV) block occurs when some type of electrical conduction 

disturbance occurs at the AV node.  The role of the AV node is to hold up the electrical 

impulse coming from the atria in order to allow the ventricles to fill with blood before 

they contract.  If the AV node holds up the electrical impulses too long or completely 

blocks them, is considered an AV block. 

 

First Degree AV Block (1° AVB) 

     A 1° AVB occurs when the electrical impulse is held up too long at the AV node.  

This situation creates an abnormally long or prolonged 'PR' interval in the ECG rhythm 
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strip.  The normal 'PR' interval is .12 - .20 seconds.  Any length over .20 seconds (5 small 

boxes) is considered a 1° AVB.  The basic rhythm is still considered a normal sinus 

rhythm because the electrical impulse originates in the SA node.  An example of a 1° 

AVB is shown here in Fig. 6-1. 

 

 

 

 

  

   

Figure 6-1           

 

     The 'PR' interval in Fig. 6-1 is 7 small boxes long, so 7 x .04  seconds  = .28 seconds.  

The rate for this strip is 72 beats per minute, so that it is diagnosed as a sinus rhythm with 

a 1° AVB. 

 

Second Degree AV Blocks (2° AVB) 

     When a 2° AVB occurs, the electrical impulses coming from the atria are held up at 

the AV node and often require more than one impulse to get through the AV node to the 

ventricles.  There are two basic types of 2° AV blocks: a Mobitz Type-I, and a Mobitz 

Type-II.  

 

     Mobitz Type-I-- A Mobitz Type-I, 2° AVB is also known as a Wenckebach 

phenonomen.  When this abnormality occurs, each of the heart's electrical impulses end 

up being held at the AV node longer and longer until finally no conduction occurs.  This 

abnormality creates  an ECG rhythm strip with lengthening 'PR' intervals and finally a 

gap in the rhythm with a missing 'QRS' complex.  After the gap, the cycle repeats with 

'PR' interval 
.28 seconds 

in length 
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the lengthening 'PR' intervals.  A 2° AVB is still considered a sinus rhythm because  the 

electrical impulse originates in the SA node.  An example of a Mobitz Type-I, 2° AVB is 

shown here in Fig. 6-2. 

 

 

 

 

 

 
 
 

Figure 6-2 
 

     In Fig. 6-2, the lengthening 'PR' intervals can be seen just before the gap in the 

rhythm.  After the gap, the 'PR' intervals begin to lengthen again, starting over with the 

original 'PR' interval.  There is also a 'P' wave in the gap with a missing 'QRS' complex. 

Whenever a gap appears in an ECG rhythm strip, always check the 'PR' intervals after the 

gap to see if they are lengthening.  A Mobitz Type-I, 2° AVB must have the following 

qualities: 

          1.  Progressively lengthening 'PR' intervals 

          2.  A 'P' wave with a missing 'QRS' complex. 

          3.  After the missing 'QRS' complex, the 'PR' intervals will lengthen again. 

 

     Mobitz Type-II--A Mobitz Type-II, 2° AVB occurs when more than one 'P' wave 

occurs for each 'QRS' complex in the rhythm strip.  The most common number of extra 

'P' waves is two or three, though there may be more.  Usually if more than three 'P' waves 

occur for each 'QRS' complex, it is called a high-grade 2° AVB. The 'PR' intervals will 

all be the same length in this arrhythmia.  An example of a Mobitz Type-II, 2° AVB is 

shown here in Fig. 6-3. 

'PR' 'PR' 'PR' 'PR' 'PR' 

'P' wave with 
missing 

'QRS' 
complex 
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Figure 6-3 

     There are three 'P' waves preceding each 'QRS' complex in the rhythm strip in Fig.  

6-3, and all the 'PR' intervals are .16 seconds in length.  When this arrhythmia is reported, 

usually the number of  'P' waves is indicated as a ratio, such as a Mobitz Type-II with a 

3:1 ratio or block.  Mobitz Type-II, 2° AVB must have the following qualities: 

          1.  More than one 'P' wave for all 'QRS' complexes. 

          2.  All the 'PR' intervals must be the same length. 

     Both an atrial rate and a ventricular rate need to be reported with this arrhythmia.  The 

atrial rate can be calculated in the same manner that has been used to calculate the rate 

using two consecutive 'QRS' complexes and the 300-150-100-75-60-50 scale.  An 

example of this is shown here in Fig. 6-4. 

 

 

Figure 6-4 

 

     The rate distance from the 'P' wave with the 'X' to the next 'P' wave to the left is 110 

beat per minute.  The ventricular rate can be calculate by dividing the atrial rate by the 

number of 'P' waves that precede each 'QRS' complex.  Since there are 3 'P' waves for 

'PR' 
.16 seconds 

'PR' 
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'PR' 
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every 'QRS' complex, the rate of 110 is divided by 3 to give a ventricular rate of 33 beats 

per minute. 

 

Third Degree AV Blocks (3° AVB) 

 

     A 3° AVB occurs when the electrical impulse in the atria is completely blocked from 

entering the ventricles. This arrhythmia is often referred to as a complete heart block.    

There are two separate rhythms produced by this abnormality; the atria are paced by the 

SA node and the ventricles are paced by either an ectopic site in the AV node or the 

ventricles.  This is another arrhythmia where there is more than one 'P' wave for each 

'QRS' complex, but the 'PR' intervals all vary.  An example of a 3° AVB is shown here in 

Fig. 6-5. 

 

 

 

                 

 Figure 6-5 

 

     There is no ratio between the 'P' waves and the 'QRS' complexes in a 3° AVB.  

Sometimes there are two 'P' waves preceding a 'QRS' complex in Fig. 6-5 and other times 

there are three.  Both an atrial rate and a ventricular rate must be calculated for a 3° AVB, 

but they must both be calculated separately, using the 'P' wave distance for the atrial rate 

and the 'QRS' complex distance for the ventricular rate.  An example of these rate 

calculations are shown here in Fig. 6-6. 
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Figure 6-6 

 

     The ventricular rate for the 3° AVB shown in Fig. 6-6 is very slow, so the best way to 

calculate this rate is to take the number of small boxes between two 'QRS' complexes and 

divide that number into 1500, which makes the ventricular rate 36 beats per minute.  The 

atrial rate can be calculated using two consecutive 'P' waves with the 300-150-100-75-60-

50 scale.  Though none of the 'P' waves falls on a thick graph line, the two 'P' waves can 

be mentally shifted over to a thick graph line and the rate is calculated at 100 beats per 

minute. 

     The width of the 'QRS' complexes in Fig. 6-6 are over .12 seconds in width, making 

them ventricular beats which means that an ectopic site in the ventricles is producing the  

'QRS' complexes.  If the 'QRS' complexes were normal, under .12 seconds, then it would 

mean that an ectopic site in the AV node was producing the 'QRS' complexes.  However 

this has no real bearing on determining whether or not a 3° AVB is present in a rhythm 

strip.  A  3° AVB must have the following qualities: 

          1.  More than one 'P' wave for each 'QRS' complex. 

          2.  The 'PR' interval will all vary. 

 

Atrio-Ventricular Dissociation  

      AV dissociation is similar to a 3° AVB in that there is a block in the electrical 

conduction system between the atria and the ventricles.  The main difference is that with 
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AV dissociation there is only one 'P' wave for each 'QRS' complex and the 'P' waves 

move into and out of the 'QRS' complexes.  An example of AV dissociation is shown 

here in Fig. 6-7. 

 

 

Figure 6-7 

 

Medical Intervention For AV Block Arrhythmias 

     Congenital 1° AV blocks are present in many individuals, however one of the most 

common causes of this arrhythmia and other AV block arrhythmias is digitalis toxicity 

which merely requires adjusting the medical dosage of the digitalis. 

     In addition to digitalis toxicity, cardiac ischemia (decreased blood supply to the 

myocardium) can cause 2° AV Blocks and may require the insertion of an artificial 

cardiac pacemaker to control this arrhythmia.      

     Usually 3° AV blocks always require the insertion of an artificial cardiac pacemaker 

to correct the abnormality. 

'P' moving into 
'QRS' complex 

'P' further into 
'QRS' complex 

'P' moving out of 
'QRS' complex 



 
 

66

CHAPTER 7 

ABERRANTLY CONDUCTED ARRHYTHMIAS 

 

Learning Objectives For This Chapter 

     On completion of this chapter the student will have mastered the following objectives 

and will be able to demonstrate a proficiency of 90% or greater using multiple-choice or 

fill-in answers on the end-of-chapter examination. 

          1.  Be able to define the term aberrant conduction. 

          2.  Be able to recognize the various aberrant 'QRS' complex morphologies.   

          3.  Be able to recognize the various ventricular 'QRS' complex morphologies. 

          4.  Be able to list the various ECG qualities that indicate the presence of aberrant  

               conduction. 

          5.  Be able to list the various ECG qualities that indicate the presence of ventricular 

               beats. 

           

Aberrant Ventricular Conduction 

     The phenomenon of aberrancy occurs when an electrical impulse from an ectopic site 

in either the heart's atria or AV node reaches the ventricles before they have fully 

repolarized.  The following terms are often used to describe aberrancy. 

          1.  A beat with aberrancy 

          2.  Aberrantly conducted beats 

          3.  Aberrant conduction 

          4.  Aberrant beats 

          5.  Aberrant ventricular conduction 

     Under normal circumstances, the electrical activity that begins in the SA node travels 

through the myocardial tissue, causing the cells to depolarize which in turn causes the 

heart to contract.  These cells must repolarize before they can be stimulated to contract 

again with a new electrical impulse.  

      If an electrical impulse reaches the ventricles prematurely before they have fully 

repolarized, the impulse is unable to follow a normal conduction pathway.  This 

abnormal conduction route is called ventricular aberrancy.  Aberrancy produces a 'QRS' 
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complex that has the appearance of a PVC, but is not a PVC.  Aberrancy usually occurs 

when an irregular cardiac rhythm is present, such as Atrial Fibrillation or Multifocal 

Atrial Tachycardia, though it can occur during any rhythm.  Aberrancy can occur as a 

single beat or as a run of beats in which case it can often be confused with Ventricular 

Tachycardia.  

     Wellens and associates found that the aberrancy versus ventricular diagnosis could be 

done best by using the morphology or shape of the 'QRS' complexes of the beats in 

question.  However to use these 'QRS' shapes, the ECG rhythm strip had to be recorded 

in lead MCL1.  Remember an MCL1 lead has a sinus 'QRS' complex that is mostly 

negative. 

 

Aberrancy 'QRS' complexes  

     An example of 'QRS' complex shapes that indicate the presence of aberrancy can be 

seen here in Fig. 7-1. 

         

 

             A                                                B 

 

Figure 7-1 

     

     Whenever one of these two 'QRS' shapes appeared as a single beat or as a run of beats, 

they were found to be most likely produced from aberrant ventricular conduction.  Notice  

how the beat in Fig. 7-1A has a tiny 'R' wave, deep 'S' wave and an large 'R' prime wave.  

The 'QRS' shape in Fig. 7-1B also has an 'R' and 'R' prime wave with a deep notch 

between them.  The 'R' wave is a little smaller than the 'R' prime wave.   
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Ventricular 'QRS' Complexes 

    An example of the 'QRS' complexs that indicate the presence of ventricular beats can 

be seen below here in Fig. 7-2. 

 

 

              A                            B 

 

 

                C                                D                

  

 

Figure 7-2 

 

     In Fig. 7-2A a single, wide 'R' wave almost always indicated a ventricular beat.  In 

Fig. 7-2B, the 'R' wave on the left is larger than the 'R' prime wave on the right.  These  

are often referred to as rabbit ears and when the rabbit ear on the left is larger, it indicates 

a ventricular beat.  In Fig. 7-2C, a wide 'Q' wave (.04 seconds or wider) with a single 'R' 

wave following it usually indicated a ventricular beat.  In 7-2D,  a wide 'R' wave (.04 

seconds or wider) with an 'S' wave often indicated a ventricular beat.  An example of how 

the 'QRS' shapes can be used is shown here in Fig. 7-3. 
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Figure 7-3 

 

    The rhythm in Fig. 7-3 is atrial fibrillation.  There are no 'P' waves and the distance 

between the 'QRS' complexes is irregular.  The strip is recorded in MCL1 because the 

four underlying rhythm 'QRS' complexes are mostly negative.  In the middle of the strip 

are two premature contractions.  The first one has an 'R' and 'R' prime with the 'R' wave 

on the left begin larger than the 'R' prime on the right.  This beat is a PVC using our rules 

for aberrancy. 

     The second premature contraction in this strip has a small 'R' wave, a deep 'S' wave 

and a large 'R' prime wave.  This looks exactly like one of the aberrant beat shapes seen 

in Fig. 7-1B. 

     The 'QRS' shape or morphology can also be used with runs of aberrant beats to help 

distinguish them from ventricular tachycardia.  An example of this is shown here in Fig. 

7-4. 

 

 

 

 

 

Figure 7-4 
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     The rhythm is Fig. 7-4 is again atrial fibrillation.  There are no 'P' waves present and 

the rhythm is irregular.  The strip is recorded in lead MCL1  since the 'QRS' complexes 

are all negative except for the 3-beat run towards the end of the strip.  These 3 beats all 

have a small 'R' wave, deep 'S' wave and a large 'R' prime wave which is the same shape 

shown in Fig. 7-1B that indicated aberrancy.  There two other expressions used to 

indicate runs aberrant beats:  Wide 'QRS' Tachycardia, or SVT with aberrancy. 

     Whenever a single beat or a run of beats looks different from the underlying 'QRS' 

complexes in an ECG rhythm strip, it must be decided whether or not these beats are 

aberrant or ventricular.  The wider the  width of the 'QRS' complex, the more chance that 

the beat is ventricular.   

 

Some Other Tips 

1. Unifocal ventricular tachycardia is always regular.      

2. Runs of aberrant beats are often irregular. 

3. 'P' wave activity usually indicates aberrancy.  Especially if a 'P' wave appears at 

the beginning of the run. 

 

A Word of Warning     

     When there is any doubt whether beats are ventricular or aberrant, it is best to always 

consider them as ventricular to be on the safe side.  Ventricular rhythms are life-

threatening, whereas aberrant ones are not. 
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CHAPTER 8 

 

SINUS BLOCKS AND PAUSES 

 

Learning Objectives For This Chapter 

     On completion of this chapter the student will have mastered the following objectives 

and will be able to demonstrate a proficiency of 90% or greater using multiple-choice or 

fill-in answers on the end-of-chapter examination. 

          1.  Be able to pick out the qualities found in each of the following abnormal cardiac  

               rhythms, and identify each abnormality in a rhythm strip: 

                              a)  Sinus Exit Block 

                              b)  Sinus Pause (Arrest) 

          2.  Be able to pick out the proper medical intervention for sinus exit blocks and  

               pauses. 

     Whenever a gap occurs in a rhythm strip, the beginning of the gap must be checked 

for some sort of premature contraction, and the end of the gap must be checked for some 

type of escape beat.  If neither of these abnormalities is present, then the gap is either due 

to a sinus exit block or a sinus pause. 

 

Sinus Exit Block 

     When a sinus exit block occurs, the SA node continues to send out electrical impulses 

to the right atrium, but some of the impulses are blocked from entering the atrium.  This 

creates a gap in the ECG rhythm strip.  The distance of this gap will be an equal multiple 

of the normal sinus 'QRS' distance.  This means that the gap will be exactly double or 

triple the sinus 'QRS' distances in the rest of the strip.   An example of a sinus exit block 

is shown here in Fig. 8-1. 
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Figure 8-1 

 

The gap in the rhythm strip in Fig. 8-1 is exactly twice the normal distance between the 

sinus 'QRS' complexes. 

 

Sinus Pause 

     A sinus pause, also known as a sinus arrest, occurs when the SA node briefly stops 

sending out electrical impulses.  This creates a gap in the ECG rhythm strip that disrupts 

the normal timing of the sinus rhythm.  The gap in the rhythm from a sinus pause will not 

be an exact multiple of the normal sinus 'QRS' distance as was the case with a sinus exit 

block.  An example of this is shown here in Fig. 8-2. 

 

 

 

 

Figure 8-2 

 

This gap in rhythm is double 
the sinus 'QRS' distance 
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     The gap shown in Fig. 8-2 is not an exact multiple of the sinus 'QRS' distance.  It is a 

little longer than double the sinus 'QRS' distance.  Whenever a gap in a rhythm strip is 

not an exact multiple of the sinus 'QRS' distance, it is caused by a sinus pause. 

     It must be remembered that when analyzing rhythm strips for either sinus exit blocks 

or sinus pauses, there must be a SINUS beat at the beginning and at the end of the gap 

with no premature contractions of escape beats. 

 

Medical Intervention For Sinus Exit Blocks and Pauses 

     The usual medical intervention for either sinus exit blocks or sinus pauses is the 

insertion of an artificial cardiac pacemaker. 
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CHAPTER 9 
 

ECG ARRHYTHMIA EXAMINATION 
 
Practice Rhythm Strips 

 
1. 

 
a)  Mid-site idio-junctional rhythm                      c)  Trigeminal PAC's 
b)  Bigeminal PAC's                                            d)  Trigeminal PVC's 
 
 
 
2. 

 
 
a)  Mid-site idio-junctional rhythm                      c)  Trigeminal PAC's 
b)  Bigeminal PAC's                                            d)  Trigeminal PVC's  
                                            
 
3. 

 
    
a)  Mobitz Type-I                                                 c)  Sinus Rhythm 
b)  Mobitz Type-II                                               d)  Atrial Fibrillation 
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4. 

 
 
a)  Mobitz Type-I                                                 c)  Sinus Rhythm 
b)  Mobitz Type-II                                               d)  Atrial Fibrillation 
 
 
 
5. 

 
 
a)  Mobitz Type-I                                                 c)  Sinus Rhythm 
b)  Mobitz Type-II                                               d)  Atrial Fibrillation 
 
 
 
6. 

 
 
a)  Mobitz Type-I                                                 c)  Sinus Rhythm 
b)  Mobitz Type-II                                               d)  Atrial Fibrillation 
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7. 

 
 
a)  Supraventricular Tacycardia                               c)  Ventricular Tachycardia 
b)  Torsade de Pointes                                             d)   Idio-ventricular Rhythm 
 
 
8. 

 
 
a)  Supraventricular Tacycardia                               c)  Ventricular Tachycardia 
b)  Torsade de Pointes                                             d)   Idio-ventricular Rhythm 
 
 
9. 

 
 
a)  Supraventricular Tacycardia                               c)  Ventricular Tachycardia 
b)  Torsade de Pointes                                             d)   Idio-ventricular Rhythm 
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10.   

 
 

a)  Supraventricular Tacycardia                               c)  Ventricular Tachycardia 
b)  Torsade de Pointes                                             d)   Idio-ventricular Rhythm 

 
 
 

11. 

 
 
a)  Atrial Flutter                                                       c)  Ventricular Asystole 
b)  High-site Idio-junctional rhythm                        d)  Trigeminal PVC's 

 
 
 

12. 

 
 
a)  Atrial Flutter                                                       c)  Ventricular Asystole 
b)  High-site Idio-junctional rhythm                        d)  Trigeminal PVC's 
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13. 

 
 
a)  Atrial Flutter                                                       c)  Ventricular Asystole 
b)  High-site Idio-junctional rhythm                        d)  Trigeminal PVC's 
 
 
 
14. 

 
 
 
a)  Atrial Flutter                                                       c)  Ventricular Asystole 
b)  High-site Idio-junctional rhythm                       d)   Trigeminal PVC's 
 
 
15. 

 
 
a) 1° AV Block                                                      c)  Multifocal Atrial Tachycardia 
b) 3° AV Block                                                      d)  Paroxysmal Atrial Tachycardia 
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16. 

 
 
a) 1° AV Block                                                      c)  Multifocal Atrial Tachycardia 
b) 3° AV Block                                                      d)  Paroxysmal Atrial Tachycardia 
 
17. 

 
 
a) 1° AV Block                                                      c)  Multifocal Atrial Tachycardia 
b) 3° AV Block                                                      d)  Paroxysmal Atrial Tachycardia 
 
18. 

 
 
a) 1° AV Block                                                      c)  Multifocal Atrial Tachycardia 
b) 3° AV Block                                                      d)  Paroxysmal Atrial Tachycardia 
 
19. 

 
 
a)  Atrioventricular dissociation                           c)  Ventricular Escape Beat 
b)  Ventricular Fibrillation                                   d)  Ventricular Flutter 
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20. 

 
 
a)  Atrioventricular dissociation                           c)  Ventricular Escape Beat 
b)  Ventricular Fibrillation                                   d)  Ventricular Flutter 
 
 
21. 

 
 
a)  Atrioventricular dissociation                           c)  Ventricular Escape Beat 
b)  Ventricular Fibrillation                                   d)  Ventricular Flutter 
 
 
22. 

 
 
a)  Atrioventricular dissociation                           c)  Ventricular Escape Beat 
b)  Ventricular Fibrillation                                   d)  Ventricular Flutter 
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23. 

 
 
a)  Sinus Rhythm with a Left Bundle Branch Block                                 
b)  Mid-site PJC                                                      
c)  Run of Aberrant Beats 
d)  Interpolated PVC 
 
24. 

 
 
a)  Sinus Rhythm with a Left Bundle Branch Block                                 
b)  Mid-site PJC                                                      
c)  Run of Aberrant Beats 
d)  Interpolated PVC 
 
 
25. 

 
 
 
a)  Sinus Rhythm with a Bundle Branch Block                                 
b)  Mid-site PJC                                                      
c)  Run of Aberrant Beats 
d)  Interpolated PVC 
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26. 

 
 
a)  Sinus Rhythm with a Left Bundle Branch Block                                 
b)  Mid-site PJC                                                      
c)  Run of Aberrant Beats 
d)  Interpolated PVC 
 
 
 
  
Answers to Rhythm Strips 
 
1. B   2. A   3. D   4. C   5. B   6. A   7. B   8. D   9. A   10. C   11. A   12. C 
 
13. D   14. B   15. C   16. A   17. D   18. B   19. B   20. D   21. C   22. A   23. B 
 
24. D   25. A   26. C 
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 GLOSSARY 
Aberrancy: An abnormal conduction pathway through the ventricles creating ECG  

     complexes that imitate ventricular beats. 

Accelerated idiojunctional rhythm: A junctional rhythm with a rate between 41 and 99  

      beats per minute. 

Accelerated idioventricular rhythm: A ventricular rhythm with a rate between 41 and   

      99 beats per minute. 

Amplitude: The height of a wave or complex in an ECG. 

Arrhythmia: An abnormal cardiac rhythm. 

Asystole: The complete absence of electrical activity in the heart. 

Atria: (Pleural for atrium) The upper chambers of the heart that receive blood from the   

     lungs and the body. 

Atrial escape beats: An atrial beat that occurs at the end of a pause in the ECG rhythm. 

Atrial fibrillation: An abnormal cardiac rhythm in which unsynchronized electrical  

     activity occurs in the heart's atria.  

Atrial flutter: An abnormal cardiac rhythm where a single ectopic site in one of the atria  

     sends out electrical impulses at a rate over 250 beats per minute. 

Atrial tachycardia: An atrial rhythm with a rate of at least 150 beats per minute.  

Atrioventricular block: An abnormal cardiac rhythm where the heart's electrical    

      impulse is stopped too long at the AV node. 

Atrioventricular dissociation: An abnormal cardiac rhythm where the atria and the   

     ventricles have no electrical synchronization. 

Atrioventricular (AV) node: A component of the heart's electrical conduction system   

      where the electrical impulse is briefly stopped to enable the ventricles to fill. It sits at   

      the junction of the atria and ventricles in the heart.    

Artificial pacemaker: A battery powered device that is used to produce an electrical   

      impulse in the heart. 

Baseline: The line in the ECG graph that is between the waves and complexes. 

Beats per minute: The units used for expressing cardiac rate. 

Bigeminal: A cardiac rhythm in which every other beat is a premature contraction. 

Bradycardia: The medical term for slow cardiac rates. 
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Bundle branches: The components of the heart's electrical system that carries the  

     electrical impulse to the right and left ventricles. 

Bundle of His: A component of the heart's electrical system that carries the electrical 

     impulse from the AV node to the right and left bundle branches. 

Cardiac: The medical term for heart. 

Cardiac rate: The rate at which the heart beats.  It is expressed in beats per minute.  

Cardioversion: When the electrical discharge from a defibrillator is used to convert an 

abnormal rhythm to a sinus rhythm. 

Complex: A combination of several ECG waves. 

Conduction system: A system of fibers that carry the heart's electrical impulses. 

Coupled: When two unlike beats occur together. 

Depoloarization: The electrical activity that causes the cardiac cells to change polarity  

     and the heart to contract. 

Diastole: The period in the cardiac cycle when the heart is relaxing between contractions. 

ECG: The abbreviation for electrocardiogram. 

Ectopic site: A group of cells in the heart that have the ability to produce an electrical  

     impulse to cause the heart to contract. 

EKG: An alternate abbreviation for electrocardiogram that uses the German abbreviation 

       'K' for cardio.     

End-diastolic PVC: A PVC that occurs at the end of diastole. 

Escape beat: A beat that occurs at the end of a pause in the ECG rhythm. 

Escape rhythm: A cardiac rhythm that occurs when an ectopic site other than the SA  

     node takes over control of pacing the heart at the inherent rate of the ectopic site.. 

F waves:  The saw-toothed waves that occur in Atrial Flutter when a single ectopic site in  

     one of the atria produces rapid electrical impulses. 

First degree AV block: A delay in the heart's electrical impulse at the AV node that  

     causes a 'PR' interval longer than .20 seconds. 

Interpolate PVC: A PVC that falls between two  sinus 'QRS' complexes with changing  

     or disturbing the sinus rhythm. 

Interval: A measurement in an ECG rhythm that indicates the length of time for a  

     cardiac event to occur. 
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Junctional rhythm: An ECG rhythm in which all the beats are produced by an ectopic   

     site in the AV node. 

Junctional tachycardia: A junctional rhythm with a rate over 100 beats per minute. 

Mitral valve: The valve that controls blood flow between the left atrium and the left  

     ventricle. 

Mobitz Type-I: A 2° AV block in which the 'PR' intervals lengthen until a single 'P'  

     wave with missing 'QRS' complex occurs. 

Mobitz Type-II: A 2° AV block in which there is more than one 'P' wave for each 'QRS'  

     complex. 

Multifocal: The term used to describe cardiac beats that are produced from different   

     ectopic sites that are located in a specific section of the heart, such at the atria or  

     ventricles. 

Multifocal atrial tachycardia: A cardiac arrhythmia that is composed of a rapid rate  

     (150 beats per minute or more) that is produced from various ectopic sites in the atria. 

Multiform: The term used to describe ECG graph cycles that have differently shaped  

     'QRS' complexes. 

Negative waveform: A wave in the ECG graph that is below the ECG baseline 

Nodal rhythm: Another term that is sometimes used to describe a junctional rhythm. 

'P' wave: The wave that represent atrial depolarization and is the first wave in front of  

     the 'QRS' complex. 

PAC: The abbreviation for premature atrial contreaction. 

Pacemaker: The ectopic site that produces the electrical impulses that cause the heart to  

     beat. 

Paroxysmal: A sudden burst or onset of beats that occurs in an ECG rhythm strip. 

Paroxysmal atrial tachycardia: The sudden onset of atrial beats in a rhythm strip. The   

     rate for this arrhythmia is 150 beats per minute or greater. 

Paroxysmal supraventricular tachycardia: The sudden onset of beats in a rhythm strip    

     that have normal width 'QRS' complexes and no 'P' waves present.  The rate for this  

     arrhythmia is 150 beats per minute or greater. 

'PR' interval: The distance from the beginning of the 'P' wave to the beginning of the  

     'QRS' complex.   
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PJC: The abbreviation for premature junctional contraction. 

PVC: The abbreviation for premature ventricular contraction. 

Purkinje fibers: A component of the heart's electrical conduction system at the end of   

     the bundle branches that help to spread the electrical impulse evenly though the  

     ventricles. 

'QRS' complex: The set of sharp peaked waves in the ECG graph that represent  

     ventricular depolarization. 

'QRS' interval: The distance from the beginning of the 'QRS' complex to the end of the  

     'QRS' complex.  It signifies the duration or length of time for the heart's electrical  

     impulse to spread through the ventricles. 

'QT' interval: The distance from the beginning of the 'QRS' complex to the end of the 'T'  

     wave.  It often indicates electrolyte imbalances. 

'Q' wave: The first downward or negative deflection of the 'QRS' complex. 

'R' wave: The first upward or positive deflection of the 'QRS' complex. 

Repolarization: The return of the cardiac cells to their normal polarity after the heart  

     contracts, so that they can be depolarized again with the next electrical impulse. 

'R' on 'T' phenomenon: An event in the ECG where the 'QRS' complex of a PVC falls  

     on a sinus 'T' wave and can cause ventricular arrhythmias. 

'S' wave: The last downward of negative deflection of the 'QRS' complex. 

Second degree AV block: A cardiac arrhythmia in which electrical conduction through  

     the AV node is prolonged or completely blocked. 

Sino-atrial node: The group of cells located high in the right atrium that produce the  

     normal electrical activity that causes cardiac cells to depolarize and contract. 

Sinus exit block: A cardiac arrhythmia where the electrical impulse from the SA node is  

          blocked from entering the atria cells. 

Sinus pause: A cardiac arrhythmia where the SA node stops creating electrical impulses.   

     It is often referred to as a sinus arrest. 

'ST' segment: A component of the ECG baseline that occurs from the end of the 'QRS'  

     complex to the beginning of the 'T' wave. 

Supraventricular: The phrase that indicates any ectopic site above the ventricles. 

Supraventricular tachycardia: A rapid rate that is 150 beats per minute or greater that  
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     is produced by an ectopic site above the ventricles. 

Systole: The period in the cardiac cycle when the heart is contracting. 

'T' wave: A component of the ECG graph that indicates the repolarization of the  

     ventricles.  It immediately follows the 'QRS' complex. 

Tachycardia: The medical term for rapid cardiac rates. 

Torsade de Pointes: A form of ventricular tachycardia where the amplitude of the 'QRS'  

     complexes change height.  It is French for "turning of pointes". 

Trigeminal: A cardiac rhythm in which every third beat is a premature contraction. 

'U' wave: A component of the ECG graph that may indicate the presence of an  

     electrolyte imbalance.  It will follow immediately after the 'T' wave and before the 'P'  

     wave. 

Unifocal: The term used to describe cardiac beats that are produced from the same   

     ectopic site that is located in a specific section of the heart, such at the atria, AV node   

     or ventricles. 

Ventricular asystole: An abnormal cardiac rhythm where there is no ventricular activity  

     and only 'P' waves occur in the rhythm.  This arrhythmia is also known as ventricular  

     standstill and is a life-threatening. 

Ventricular fibrillation:  An abnormal cardiac rhythm in which unsynchronized  

     electrical activity occurs in the heart's ventricles.  This is a life-threatening arrhythmia. 

Ventricular Flutter:  An abnormal cardiac rhythm where all 'QRS' shape is lost and  

     usually occurs after ventricular tachycardia and just before ventricular fibrillation.   

     This is a life-threatening arrhythmia. 

Ventricular tachycardia: An abnormal cardiac rhythm where ventricular beats occur at  

     a rate of 100 beats per minute or greater.  This is a life threatening arrhythmia. 

Wandering atrial rhythm: An abnormal cardiac rhythm where several ectopic sites  

     throughout the atria send out electrical impulses to pace the heart.  It is also known as  

     a wandering atrial pacemaker rhythm. 

Wenckebach phenomenon:  A type of 2 °AV block where the electrical impulse is held  

     up at the AV node for continually lengthening periods of time until an impulse is   

     completely blocked and a 'P' wave occurs without a 'QRS' complex.  It is also referred   

     to as a Mobitz Type-I.  
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EXAM 

 
1.  Where does blood circulate that comes from the left side of the heart? 

      a)  To the lungs                         c)  To the stomach 

      b)  To the entire body               d)  To the brain 

 

2.  Where does the heart's electrical impulse begin? 

      a)  In the SA node                  c)  In the Bundle of His 

      b)  In the AV node                    d)  In the Purkinje Fibers 

 

3.  What is the definition of the 'QT' interval? 

        a)  From the beginning of the 'P' wave to the beginning of the 'QRS' complex. 

        b)  From the beginning of the 'QRS' complex to the end of the 'QRS' complex. 

        c)  From the beginning of the 'QRS' complex to the end of the 'T' wave. 

        d)  From the end of the 'QRS' complex to the beginning of the 'T' wave. 

 

4.  What does the 'QRS' complex represent in the ECG graph? 

        a)  The heart at rest                        c)  Ventricular depolarization 

        b)  Atrial depolarization                         d)  Atrial repolarization 

 

5. What happens when the cardiac myocardium cells contract? 

        a)  They are repolarized                         c)  They are depolarized 

        b)  They are polarized                            d)  They are prepolarized 

 

6.  How many seconds long are the time lines in the upper border of the ECG graph     

      paper? 

       a)  One second                                c)  Three seconds 

       b)  Two seconds                             d)   Four seconds 
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7.  What lead configuration is most likely begin used in an ECG rhythm strip if the 'QRS  

       complex is mostly negative? 

     a)  MCL1                                         c)  Lead-1 

     b)  MCL6                                         d)  Lead-2  
 
 
8. Why is it necessary to measure the distance between 'QRS' complexes in a rhythm  

     strip? 

      a)  To determine if any beats occur early. 

      b)  To determine if any beats occur late. 

      c)  To indicate whether the cardiac rhythm is regular or irregular. 

      d)  All of the above. 

 

9.  Which of the following rates indicates Sinus Tachycardia? 

     a)  50                                    c)  95  

     b)  75                                  d)  100 

 

10.  What qualities be considered when inspecting the 'P' waves in a rhythm strip? 

     a)  Is there more than one 'P' wave for any of the 'QRS' complexes? 

     b)  Are all the 'P' waves the same shape? 

     c)  Do 'P' waves precede each 'QRS' complex in the rhythm strip? 

     d)  All of the above. 

 

11.  What is the range for a normal 'PR' interval? 

a)  .06 to .08 seconds                           c)  .10 to .12 seconds 

b)  .08 to .10 seconds                           d)  .12 to .20 seconds 

 

12.  What are the thin lines equal to on the 300-150-100-75-60-50-42-37 scale when the  

     'QRS' complex falls between 50  and 60 beats per minute? 

     a)  10                                   c)  3 

     b)   5                                   d)  2 
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13.  What is a Sinus Arrhythmia rhythm called if the rate goes above 100 beats per  

       minute? 

       a)  Slow sinus arrhythmia                     c)  Rapid sinus arrhythmia 

       b)  Moderate sinus arrhythmia             d)  None of the above 

 

14.  What is the definition of an ectopic site? 

     a)  It is another name for the SA node. 

     b)  It is a group of cells that can produced an electrical impulse in the heart. 

     c)  It is another name for the AV node. 

     d)  It is a group of cells that can only conduct an electrical impulse. 

 
15.  What does the term Atrial Bigeminy mean? 

     a)  That every other beat is a Premature Atrial Contraction. 

     b)  That every third beat is a Premature Atrial Contraction. 

     c)  That every fourth beat is a Premature Atrial Contraction. 

     d)  The every fifth beat is a Premature Atrial Contraction. 

 

16.  Which of the following statements best describes a Non-conducted or Blocked  

     Premature Atiral Contraction (PAC)? 

     a)  A 'P' wave and a 'QRS' complex occur early in the ECG rhythm strip. 

     b)  A 'P' wave without a 'QRS' complex occurs early in the ECG rhythm strip. 

     c)  A 'QRS' complex without any 'P' wave occurs early in the ECG rhthm strip. 

     d)  A sinus beat occurs early in the ECG rhythm strip. 

 

17.  Which of the following statements is true about the 'P' wave of an Atrial Escape 

     Beat (AEB)? 

     a)  It must be the same shape as the sinus 'P' waves. 

     b)  It must be a different shape than the sinus 'P' waves. 

     c)  It must be inverted or negative. 

     d)  None of the above. 
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18.  Which of the following statements best describes Multifocal Atrial Tachycardia  

       (MAT)? 

       a)  There are no 'P' waves present in the rhythm strip. 

       b)  There are no 'QRS' complexes in the rhythm strip. 

       c)  There are three or more different shaped 'P' waves in the rhythm strip. 

       d)  The 'P' waves are mixed in with the 'T' waves in the rhythm strip with a rapid rate. 

 

19.  Which of the following statements best describes Ventricular Asystole? 

       a)  There are no 'P' waves present in the rhythm strip. 

       b)  There are no 'QRS' complexes in the rhythm strip. 

       c)  There are three or more different shaped 'P' waves in the rhythm strip. 

       d)  The 'P' waves are mixed in with the 'T' waves in the rhythm strip. 

 

20.  Which of the following statements best describes a Non-sinus Atrial Rhythm 

(NSAR)? 

       a)  The rhythm is irregular with no 'P' waves present. 

       b)  The rhythm has saw-toothed 'P' waves. 

       c)  The 'P' waves are inverted with normal 'PR' intervals. 

       d)  The rate is over 150 BPM with a 'P' wave preceding each 'QRS' complex. 

 

21.  Which of the following drugs is used to treat Atrial Tachycardia (AT)? 

       a)  Lidocaine          c)  Verapamil 

       b)  Digitalis           d)  Atropine 

 

22.  What are the requirements for the 'PR' interval of a high site Premature Junctional   

     Contraction (PJC)?      

a) It must be longer that .20 seconds in length. 

b) It must be shorter than .16 seconds in length. 

c) It must be shorter than .12 seconds in length. 

d) The length does not matter. 



 
 

93

23.  Where are the ectopic sites located that can produce a Premature Juncional  

     Contraction (PJC) located? 

     a)  In the SA node.    c)  In the atria. 

     b)  In the ventricles.        d)  In the AV node. 

 

24.  Which of the following statements best describes a low site Premature Junctional   

     Contraction (PJC)? 

     a)  There is a retrograde 'P' wave after a normal 'QRS' complex. 

     b)  There is a 'P' wave with a short 'PR' interval preceding a normal 'QRS' complex. 

     c)  There is a 'P' wave with a normal 'PR' interval preceding a normal 'QRS' complex. 

     d)  There are no 'P' waves preceding or after a normal 'QRS' complex. 

 

25.  Which of the following best describes a Junctional Escape Beat (JEB)? 

     a)  It is a junctional beat that occurs at the end of a pause in a rhythm strip. 

     b)  It is a junctional beat that occurs early in a rhythm strip. 

     c)  It is a junctional beat that always occurs in place of a sinus beat in a    

          rhythm strip. 

     d)  None of the above describe a junctional escape beat. 

 

26.  What is the rate for Supraventricular Tachycardia (SVT)? 

     a)  100 - 120 beats per minute             c)  130 - 140 beats per minute 

     b)  120 - 130 beats per minute             d)  150 beats per minute or greater 

 

27.  Which of the following drugs is used to treat Junctional Tachycardia (JT)? 

       a)  Lidocaine     c)  Verapamil 

       b)  Digitalis           d)  Atropine 

 

28.  What is usually the width of the 'QRS' complex of a premature ventricular 

contraction (PVC)? 

     a)  Under .12 seconds                              c)  Over .10 seconds 

     b)  Under .10 seconds                              d)  Over .12 seconds 
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29.  What lead configuration must be used to determine the difference between right-

sided and left-sided PVC? 

     a)  Lead II     c)  Lead MCL1 

     b)  Lead III     d)  Lead MCL6  

 

30.  What is it called when a ventricular beat occurs at the end of a pause? 

     a)  PVC                                               c)  VEB 

     b)  V. Tach.                                    d)  V. Fib. 

 

31.  What is the rate for an idio-ventricular rhythm (IVR) to be diagnosed? 

     a)  20 - 40 beats per minute                   

b) 40 - 60 beats per minute   

c) 60 - 80 beats per minute              

d) 100 or more beats per minute 

  

32.  Which of the following can be used to tell the difference between torsade de pointes    

     (TDP) and regular ventricular tachycardia (V. Tach)?  

     a)  The rhythm is regular. 

     b)  The 'QRS' complexes are wide and bizarre. 

     c)  The height or amplitude of the 'QRS' complexes changes. 

     d)  The rate is over 100 beats per minute. 

 

33.   What happens when the 'R' on 'T' phenomenon occurs? 

        a)  A PVC occurs at the end of a pause. 

        b)  Trigeminal PVC's occur. 

        c)  The 'QRS' complex of a PVC falls on a sinus 'T' wave. 

        d)  Multifocal PVC's begin to occur as coupled beats. 
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34.  Which of the following can be used to tell the difference between a ventricular 

rhythm and a sinus rhythm with a bundle branch block? 

        a)  A ventricular rhythm has a 'P' wave preceding each 'QRS' complex. 

        b)  A sinus rhythm with a bundle branch block has a 'P' wave preceding each 'QRS'   

             complex. 

        c)  A ventricular rhythm will have wide, bizarre 'QRS' complexes. 

        d)  A sinus rhythm with a bundle branch block will have wide bizarre 'QRS'  

              complexes.  

 

35.  Which of the following best describes a right-sided PVC? 

        a)  The 'QRS' complex of the PVC is positive in lead II. 

        b)  The 'QRS' complex of the PVC is negative in lead II . 

        c)  The 'QRS' complex of the PVC is positive in lead MCL1. 

        d)  The 'QRS' complex of the PVC is negative in lead MCL1. 

 

36.  What type of PVC falls at the end of a sinus 'P', creating a 'PR' interval that is shorter  

        than the normal sinus 'PR' intervals?  

        a)  End-diastolic                                 c)  High site 

        b)  Interpolated                                   d)  Low site 

 

37.  Which of the following indicates the presence of a 1° AVB? 

      a)  A 'PR' interval below .12 seconds       c)  A 'QRS' complex below .12 seconds 

      b)  A 'PR' interval over .20 seconds      d)  A 'QRS' complex over .12 seconds 

 

38.  What is the medical intervention for a 3° AVB? 

      a)  Insertion of artificial pacemaker          c)  Use of digitalis 

      b)  Giving oxygen                                     d)  Use of adenosine 
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39.  Which of the following best describes a Mobitz Type-II AVB? 

      a)  More than one 'P' wave for each 'QRS' complex and all the 'PR' intervals the same  

           length.  

      b)  More than one 'P' wave for each 'QRS' complex and all the 'PR' intervals are a  

           different length. 

      c)  A gap in the rhythm with the 'PR' interval lengthening after the gap. 

      d)  One 'P' wave for each 'QRS' complex with the 'P' waves moving into and out of  

            the 'QRS' complexes. 

 

40.  What is the medical intervention for a 2° AVB that is caused by cardiac ischemia? 

      a)  Insertion of artificial pacemaker          c)  Use of digitalis 

      b)  Giving oxygen                                     d)  Use of adenosine 

 

41.  Which of the following best describes an AV dissociation? 

      a)  More than one 'P' wave for each 'QRS' complex and all the 'PR' intervals the same  

           length.  

      b)  More than one 'P' wave for each 'QRS' complex and all the 'PR' intervals are a  

           different length. 

      c)  A gap in the rhythm with the 'PR' interval lengthening after the gap. 

      d)  One 'P' wave for each 'QRS' complex with the 'P' waves moving into and out of  

            the 'QRS' complexes. 

 

42.  How can it be determine that a ventricular ectopic site is pacing the heart  when a 3°  

     AVB is present? 

      a)  The 'QRS' complexes will be below .12 seconds. 

      b)  The 'QRS' complexes will be over .12 seconds. 

      c)  The 'PR' intervals will be over .20 seconds. 

      d)  The 'PR' intervals will be under .12 seconds. 
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43.  Which of the following best describes a Mobitz Type-I AVB? 

      a)  More than one 'P' wave for each 'QRS' complex and all the 'PR' intervals the same  

           length.  

      b)  More than one 'P' wave for each 'QRS' complex and all the 'PR' intervals are a  

           different length. 

      c)  A gap in the rhythm with the 'PR' interval lengthening after the gap. 

      d)  One 'P' wave for each 'QRS' complex with the 'P' waves moving into and out of  

            the 'QRS' complexes. 

 
44.  In which of the following cardiac rhythms is aberrancy most likely occur? 

     a)  Sinus rhythm                                   

     b)  Atrial Fibrillation                            

c) Atrial Flutter 

d) Sinus bradycardia 

 

45.  What type of beat does the image shown below here indicate? 

     

                                   

    

 

     a)   An aberrant beat                              

     b)   A ventricular beat                            

c) A junctional beat 

d) An atrial beat 
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46.  What type of beat does the image shown below here indicate? 

                                   

      

     a)  An aberrant beat                             c)  A junctional beat 

     b)  A ventricular beat                           d)  An atrial beat 

 

47.  What type of beat does the image shown below here indicate? 

                                      

 

      a)  An aberrant beat                             c)  A junctional beat 

      b)  A ventricular beat                           d)  An atrial beat 

 

48.  What type of beat does the image shown below here indicate? 

                                        

 

     a)  An aberrant beat                             c)  A junctional beat 

     b)  A ventricular beat                           d)  An atrial beat 
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49.  A gap in the ECG rhythm strip that is caused by a sinus exit block will have which of  

     the following qualities? 

     a)  It will have a premature contractions at the beginning of the pause. 

     b)  It will have an escape beat at the end of the pause. 

     c)  It must be an exact multiple of the sinus 'QRS' distance. 

     d)  It will not be an exact multiple of the sinus 'QRS' distance.  

 

50.  Which of the following is the usual medical intervention for either a sinus exit block  

     or a sinus pause? 

     a)  Digitalis        c)  Adenosine 

     b)  Lidociane   d)  Insertion or an artificial cardiac pacemaker 
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