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INTRODUCTORY INFORMATION 
 

Purpose of the package 
 
The purpose of the package is to provide, in an easily-accessible format, comprehensive 
information that assists with cardiac rhythm analysis. This learning package explains the 
electrophysiology of normal and abnormal cardiac rhythms. It is a pre-requisite to be 
competent at cardiac rhythm analysis to attend the NSCCAHS Advanced Life Support course 
for critical care nurses. This learning package may help you achieving this goal.  
 
Expectation of prior learning 
 
It is expected that the staff member completing this learning package has an existing 
understanding of cardiac anatomy and physiology. 
 
Target audience 
 
Any staff caring for a patient on a cardiac monitor should have a thorough knowledge, 
understanding and able to interpret cardiac rhythms. 
This package will be useful for the novice as well as the experienced nurse and those who 
seek revision on the subject. 
 
Aims and objectives 
 
By completing this learning package, all staff will be able to: 
 

• gain knowledge and understanding of electrophysiology. 

• achieve the necessary skills needed to care for a cardiac monitored patient. 

• distinguish between normal and abnormal cardiac rhythms. 

• analyse and explain a cardiac rhythm strip. 

• detect and act on any life threatening or abnormal cardiac arrhythmia. 

• explain the conditions under which some of the rhythms may be observed. 
 
Mode of delivery 
 
This is a self-directed learning package.  

 
Assessment process 

 
At the completion of the learning package, participants are required to complete the rhythm 
strip interpretation competency. This can be organized with a recognized assessor that is 
competent in this skill 

 
Directions for use 

 
1. Firstly study and understand the learning package clearly.  
2. Then complete the cardiac rhythm strip worksheets. 
3. The CNE/CNF on the unit/ward must mark the worksheets once completed. 
4. Arrange an assessment of competence using the “Cardiac rhythm analysis competency” 

with the CNE/CNF.  
5. Documentation of completion of this competency should be recorded in the staff 

member’s education folder. 
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CARDIAC PHYSIOLOGY 

 
The heart is a double pump that maintains two circulations: the pulmonary circulation and the 
systemic circulation. These serve to transport oxygen and other nutrients to the body cells , 
remove metabolic waste products from them and convey substances (e.g. hormones) from 
one part of the body to another. At rest, the heart beats at about 70 – 80 beats per minute 
and pumps about 5 litres of blood. During exercise, the rate may approach 200 beats per 
minute and the cardiac output may increase to as much as 20 litres. 
 
The heart comprises two major types of cell: 
 

• Myocardial cells specialised for contraction 
 

• Autonomic cells specialised for impulse formation 
 
Myocardial cells 
 
The myocardial cells provide the mechanical pumping action of the heart. The myocardial 
cells are so tightly bound together that stimulation of any single cell causes the action to 
spread to all adjacent cells, eventually spreading throughout the entire myocardial network.  
 
Autonomic cells 
 
Automaticity describes the ability of specialised cardiac tissue to initiate electrical impulses. 
The cells responsible are known as pacemaker or automatic cells. 
In the sinus node, these will discharge spontaneously approx between 60 – 100 times per 
minute, although automatic cells elsewhere will have a slower discharge rate. In the AV node, 
for example, this may be 40 – 60 times per minute, and in the ventricles, 20 – 40 times per 
minute. This system of ‘escape rhythms’ exists to prevent rhythm failure should the sinus 
node fail to discharge. 

Sometimes the rate of discharge will increase in places other than the sinus node, and these 
regions then take over the pacemaker function of the heart. 
Both myocardial cells and automatic cells can transmit impulses, but the specialised 
conducting tissue are used preferentially since they allow a more rapid and ordered carriage 
of impulses through the heart. 
 
 
Electrical excitation 
The function of the automatic cells is to regulate the contraction of the myocardial cells by 
providing the initial electrical stimulation. Their contractile elements are sparse and do not 
contribute significantly to the cardiac contraction. 
Normally, the activating impulse spreads from the sinus node in all directions. It travels at a 
rate of about 1 m/s, thus reaching the most distant parts of the atrium in only 0.08 second. A 
delay of approx 0.04 second in AV transmission occurs during passage through the node, 
which allows the atrial systole to be completed. From the atria, the wave of electrical 
excitement passes rapidly along the specialised muscle fibres of the Bundle of His, bundle 
branches and peripheral ramifications of these branches. The spread of excitation causes 
contraction of the ventricular musculature. 
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Cardiac cells 
 
The heart consists of electrical cells and myocardial cells. The electrical cells are responsible 
for impulse formation and conduction, whereas the myocardial cells are responsible for 
muscular contraction. 
The electrical cells are distributed in an orderly fashion along the conduction system of the 
heart. 
 
These cells possess three specific properties: 
 
1.  Automaticity -  the ability of the cell to spontaneously generate and discharge an electrical  
                              impulse. 
 
2.  Excitability   -   the ability of the cell to respond to an electrical impulse. 
 
3.  Conductivity -   the ability of the cell to transmit an electrical impulse from one cell to  
                              another. 
 
The myocardial, or working cells, form the thin muscular layer of the atrial wall and the much 
thicker muscular layer of the ventricular wall. These cells possess two specific properties. 
 
1. Contractility - the ability of the cell to shorten and lengthen its muscle fibres. 
 
2.  Extensibility - the ability of the cell to stretch. 
 

The Action Potential 

All myocardial cells have an electrical charge that is created by the difference in electrolyte 

concentration between the intracellular and extracellular compartments. In their resting state, 

the interior of myocardial cells is more negative than the external environment. This gives the 

cell an overall negative charge, or resting membrane potential, of −90mV. An action potential 

begins when the permeability of the cell membrane is altered making it more permeable to 

Na2+. This brings the cell to threshold, or ready to depolarise.  

 

The cardiac action potential consists of 5 phases  

 

Phase 0: Rapid depolarisation begins when Na2+ channels open allowing a rapid influx of 

Na2+ into the cells driven by a concentration gradient. Ca2+ channels also open and Ca2+ 

enters the cell providing the stimulus for myocardial contraction. This creates a more positive 

intracellular environment. 

 

Phase 1: Early repolarisation begins when the Na2+ channels close, stopping the flow of Na2+ 

into the cell. At this stage K+ (and Cl-) begins to move out of the cell resulting in a small 

downward deflection. Phase 0 and 1 corresponds to the QRS complex of the ECG. 
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Phase 2: A plateau phase where the membrane potential is maintained around 0mV by a 

balance inward movement of Ca2+ (through calcium channels) and slow outward movement 

of K+ (through potassium channels). Phase 2 corresponds to the ST segment of the ECG. 

 

Phase 3: The repolarisation phase. Ca2+ channels close, and the Na2+/K+ pump is activated. 

Driven by adenosine triphosphate (ATP), this pump re-establishes the normal resting 

electrolyte states by pumping Na2+ extracellularly and K+ intracellularly, thus restoring the 

normal resting membrane potential of −90mV. Phase 3 of the actions potential in the 

ventricles corresponds to the T wave on the ECG. 

 

Phase 4: This is the resting phase when the cell is not being stimulated. This is the period 

that the cell remains in until it is stimulated by an external stimulus (typically an adjacent cell). 

This phase is associated with diastole of the heart chambers.   

 

The cardiac action potential is represented graphically in the diagram below. This diagram 

illustrates the electrical activity occurring within the heart. However, for the patient to have an 

adequate cardiac output and blood pressure, this electrical activity must be followed by the 

appropriate mechanical response 
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Depolarization and Repolarization 
 
The electrical cells generate and conduct electrical impulses that result in contraction and 
relaxation of the myocardial cells. These electrical impulses are generated by a flow of 
positively charged ions back and forth across the cardiac cell membrane, creating an 
electrical current which results in depolarization (electrical activation), contraction, and 
repolarization (recovery) of the cell. 
 
The heart’s electrical activity is represented on the ECG tracing by three basic waveforms: 
the P-wave, the QRS complex , and the T-wave. 
Between the waveforms are the following segments and intervals: the PR interval, the ST 
segment, and the QT interval. A U-wave is sometimes present. 
While the letters themselves have no special significance, each component represents a 
particular event in the depolarization - repolarization cycle. 
 
The P-wave depicts atrial depolarisation, or the spread of the impulse from the SA node 
throughout the atria. Normally functioning SA node (known as the dominant pacemaker) can 
generate impulses at a rate of 60-100 beats per minute. Atrial depolarisation causes atrial 
(both left and right) contraction (atrial systole). 
 
The PR interval represents the time required for the impulse to travel through the atria, AV 
node and to allow adequate filling of the ventricles before ventricular systole, usually between 
0.12 – 0.20 seconds.  
 
The QRS complex depicts ventricular depolarisation, or the spread of the impulse 
throughout the ventricles. Ventricular depolarisation causes ventricular contraction 
(ventricular systole). 
 
The ST segment represents the end of ventricular depolarization and the beginning of 
ventricular repolarization.  
 
The T-wave represents the latter phase of ventricular repolarization.  
 
The U-wave, which is not always present, may represent further repolarization of the 
ventricles.  
 
The QT interval represents both ventricular depolarization and repolarization. 
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THE P WAVE 
 
The P wave represents atrial depolarisation – conduction of an electrical impulse from right to 
left and downward. 

 
A normal P wave has the following characteristics: 

 

• Precedes the QRS complex 

• Is 2-3mm high (2-3 small squares high on the ECG paper) 

• Has a duration = 0.06-0.12 second (1.5–3 small squares wide) 

• Is usually round and upright 

• Has a positive deflection or upright in all leads except lead aVR where P wave is always 
negative or inverted 

 
Absent or completely absent P wave could indicate one of the following: 

 

• Atrial Fibrillation (AF) – instead of P waves, the chaotic atrial activity produces low 
amplitude oscillations (fibrillation) on the ECG. AF is recognised by the absence of P 
waves and irregular QRS complexes 

• Sinus Arrest – Sino Atrial (SA) node fails to depolarise. This condition can sometimes lead 
to Ventricular Asystole 

• Hyperkalaemia – flattening and even loss of the P wave. Check potassium level urgently 

• Tachycardia – P waves are present but not immediately obvious. The P waves are often 
buried within the ST segments 

• Atrial Flutter – the atria usually depolarise around 300 times per minute which gives rise to 
the Flutter or “Saw Tooth” wave form appearance 

 
The P waves are usually upright in all leads except aVR and sometimes lead V1.  
When P waves are found to be inverted, check if the electrodes are correctly positioned. 
Abnormal P wave inversion could indicate either Dextrocardia (the heart lies on the right side 
of the chest) or Abnormal Atrial Depolarisation. 
 
 Abnormal Atrial Depolarisation includes: 
 

• Atrial Ectopics or Premature Atrial Contraction (PAC) – P waves will appear earlier than 
expected and be an abnormal shape 

• AV Junctional Rhythm (P wave can be absent) 

• Ventricular Tachycardia – P wave usually absent or may be obscured by the QRS 
complexes. Retrograde (upward depolarisation) P waves may be present 

• Ventricular Ectopics – QRS complexes are broad and occasionally followed by an 
inverted P wave (retrograde conduction) 

• Altered appearance means there is an alteration in depolarisation 

• Tall P wave - over 2.5 mm (2.5 small squares) in height is referred to as P Pulmonale. 
This can indicate Right Atrial Enlargement 
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Causes of Right Atrial Enlargement: 
 

• Primary Pulmonary Hypertension 

• Secondary Pulmonary Hypertension: 
o Chronic Bronchitis 
o Emphysema 
o Massive Pulmonary Embolism 

• Pulmonary Stenosis 

• Tricuspid Stenosis  
 

P wave which is abnormally wide (> 0.08s or 2 small squares) is known as P Mitrale. 
This can indicate Left Atrial Enlargement.  

 
Causes of Left Atrial Enlargement: 
 

• Hypertrophy /Dilation 

• Aortic/Pulmonary Valve Disease 

• Left Heart Failure 

• Pulmonary Hypertension 

• Pulmonary Oedema 
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THE PR INTERVAL 
 

• The PR interval is measured from the start of the P wave to the start of the R wave 

• 0.12 - 0.2 is normal (3-5 small squares) 

• Shorter PR interval (< 3 small squares) may indicate that the impulse originated from 
somewhere other than the SA node. This is associated with Junctional Arrhythmias 

• Longer PR interval (> 5 small squares) may represent a conduction delay through the 
atria due to Digoxin Toxicity; Heart Block (1st degree) or Hypokalaemia 

• Variable PR interval may indicate a number of possible AV conduction problems 
 
Second Degree Mobitz type I AV block – the PR interval gradually lengthens with each beat 
until one P wave fails to produce a QRS complex. (See page 51) 
 
Second Degree Mobitz type II AV block – the PR interval is normal but occasionally a P wave 
fails to produce a QRS complex. (See page 53) 
 
Complete (or third) degree AV block – there is no relationship between the P waves and the 
QRS complexes. (See page 55) 
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THE QRS COMPLEX 

 
• The QRS complex represents depolarisation (discharge of electrical impulse) of the 

ventricles 

• It is upright when the current is moving towards the lead 

• The Q wave is the negative (downward, below the isoelectric line) deflection before an R 
wave 

• The Q wave represents the depolarisation of the interventricular septum 

• The R is the first positive (upward, above the isoelectric line) deflection 

• The S wave is the negative deflection after an R wave 

• The QRS complexes should be narrow, between 2-3 small squares (0.08 – 0.12s) 

• It indicates normal progression of conduction from the AV junction to the Purkinje Fibres 
 
A normal QRS complex has the following characteristics: 
 

• It follows the PR interval 

• It is 5-30mm high (2-3 small squares) but this differs for each lead 

• It is positive in leads I, II, III, aVL, aVF and negative in aVR 

• The duration is 0.08 – 0.12 second 
 

 Tall R and Deep S waves could indicate one the following: 
 

• Left Ventricular Hypertrophy – Right Ventricular Hypertrophy / Posterior MI /  
Wolff-Parkinson-White syndrome 

• Dextrocardia 
 
Small QRS complexes may indicate one of the following: 
 

• Incorrect ECG calibration  

• Obese patient 

• Emphysema 

• Pericardial Effusion – reduces the voltage of the QRS complexes 
 
Wide QRS complexes may indicate one of the following: 
 

• Depolarisation throughout the ventricles has taken an abnormal route and is slower than 
normal 

• Bundle Branch Block – a block of either the right or left bundle delays the activation of the 
ventricles. This prolonged process of ventricular depolarisation gives rise to a wider QRS 
complex (> 3 small squares). Additionally, the QRS complexes are distorted. More 
information is needed from a 12-lead ECG to make a correct diagnosis of left or right 
bundle branch block 

• Ventricular Ectopics – wider QRS complexes not preceded by a P wave 

• Hyperkalaemia 
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THE ST SEGMENT 

 
The ST segment represents the end of ventricular conduction (depolarisation) to the 
beginning of ventricular recovery (repolarisation). 
 
A normal ST segment should have the following characteristics: 
 

• It extends from the S wave to the beginning of the T wave 

• It should be on the isoelectric line (neither above nor below) 
 
ST Depression 
 
When the ST segment is below the isoelectric line, the ST segment is said to be depressed. 
  
Possible diagnoses: 
 

• Myocardial Ischaemia 
o Ischaemia is reversible and ST depression is seen only while the patient is 

experiencing an episode of chest pain 

• Acute Posterior Myocardial Infarction 
o ST depression in the chest leads V1 – V3 

• Drugs such as Digoxin 
o At therapeutic level, Digoxin causes ST segment depression on the whole ECG 

but at toxic level, it causes T wave inversion 

• Ventricular Hypertrophy 
 
ST Elevation 
 
ST segment in each lead should be examined carefully to see if it is on the isoelectric line. If 
it is raised above this line, the ST segment is elevated. ST segment elevation should never 
be ignored as it indicates a serious problem that requires urgent attention. 
 
Possible diagnoses: 
 

• Acute Myocardial Infarction 
o New ST elevation in at least 2 consecutive leads accompanied with signs and 

symptoms 

• Pericarditis 
o Widespread “saddle-shaped” ST segment elevation 

• Left Ventricular Aneurysm 
o Persistent ST elevation in leads that “look” at the affected area following an MI 

(months after) 

• Prinzmetal Angina 
o Refers to reversible Myocardial Ischaemia that results from Coronary Artery 

Spasm. The patient develops ST elevation suggesting an MI but in this case the 
ECG changes, resolves when chest pain settles. 
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T WAVE 
 
The T wave represents ventricular recovery or repolarisation. It consists of 2 phases, the 
absolute and the relative refractory periods. 
 
Normal T waves have the following characteristics: 
 

• Follows the S wave 

• Typically round and smooth 

• Usually upright in leads I, II and V3 to V6; inverted in lead aVR; variable in all other leads. 

• The height of the T wave should be no more than half the size of the preceding QRS 
complex 

 
Abnormally tall T wave could indicate one of the following: 
 

• Hyperkalaemia which may also widen the T wave. It may also cause flattening and even 
loss of P wave, lengthening of the PR interval, widening of the QRS complex, Arrhythmias 
– life threatening needing urgent treatment 

• Acute Myocardial Infarction - tall T waves together with ST elevation may be seen in the 
early stages of an acute MI 

 
Too small T waves could indicate one of the following: 
 

• Hypokalaemia - severe Hypokalaemia is a medical emergency. Other ECG changes that 
may accompany Hypokalaemia are First degree Heart Block, ST Segment Depression, 
Prominent U waves 

• Pericardial Effusion in which the entire ECG, including the T waves, is of low voltage 

• Hypothyroidism which causes small QRS complexes, small T waves and sinus 
bradycardia 

 
Inverted T waves 
 
T waves inversion is considered normal in: 
 

• Leads aVR and V1 

• T wave inversion in lead III accompanied by small Q wave 
 
Generally, T wave inversion in any other lead is considered abnormal. It could indicate one of 
the following: 
 

• Myocardial Ischaemia 

• Myocardial Infarction 

• Ventricular Hypertrophy 

• Digoxin toxicity 
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DETERMINING THE HEART RATE 
 

Depolarisation of the ventricles produces the QRS complex on the ECG and so it is the QRS 
complexes that are measured to determine the heart rate. 
Measurement of the heart rate can be performed in several ways but it is very important to 
ensure that the ECG rhythm strip has been recorded at standard paper speed of 25 mm/s. 
 
Method 1 
 
It is important to remember that a one minute ECG tracing covers 300 large squares on the 
ECG paper. If the patient’s rhythm is regular, count the number of large squares between 
two QRS complexes and divide it into 300. 
 
Example: 
 

 
 
There are 4 large squares between the QRS complex in the above ECG rhythm strip. 
Therefore:  Heart Rate = 300 ÷ 4 = 75 beats per minute. 
 
Method 2 
The above method can not be used if the rhythm is irregular because the number of large 
squares between the QRS complexes varies from beat to beat. Instead, count the number of 
QRS complexes in 30 large squares. This represents the number of QRS complexes in 6 
seconds on the ECG paper.  And to work out the heart rate per minute, simply multiply (the 
number of QRS complexes) by ten. 
 
Example: 
 
 

 
 
There are seven QRS complexes in between the 30 large squares. 
Therefore:  Heart Rate = 7 x 10 = 70 beats per minute. 
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The heart rate is about 170                                                                   (actual heart rate is 180) 
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MYOCARDIAL INFARCTION 
 

This section is for interest only and is not relevant to interpreting the rhythm strip ECG but for 
interpretation of a 12 lead ECG. 

 
By definition, Myocardial Infarction (MI) causes permanent damage to the heart muscle. Pain 
from an MI lasts for at least 20 minutes, may persist for several hours and is unrelieved by 
rest.  
The ECG will reflect the three pathological changes of an MI – ischaemia, injury and 
infarctions.  
 
Ischaemia results from an interruption of blood supply and is represented on the ECG by T 
wave inversion. Ischaemia is reversible.  
 
Injury is shown on the ECG as an elevated ST segment. ST elevation results from a 
prolonged lack of blood supply. 
 
The zone of infarction represents the area of Myocardial Necrosis. Scar tissue replaces dead 
tissue and the damage is irreversible. The ECG changes associated with a necrotic area are 
a pathologic Q wave, which results from lack of depolarisation. Such Q waves are 
permanent. An MI that does not produce Q waves is called non-Q wave MI. 
 
Myocardial Infarction (MI) can be classified: 
 

• Q wave infarction (STEMI – ST Elevation Myocardial Infarction) 

• Non-Q wave infarction (NSTEMI – Non ST Elevation Myocardial Infarction). 
 
Evolution of a Q wave Myocardial Infarction: 
 

• Stage 1 – tall ‘hyperacute’ T waves 

• Stage 2 – ST segment elevation. 

• Stage 3 – Q wave formation. 

• Stage 4 – T wave inversion 
 
Locating Myocardial Infarction: 

 
 

Wall affected ST elevation leads ST dep. reciprocal leads Artery Involved 
Inferior II, III, aVF I, aVL, V4 RCA 
Lateral I, aVL, V5 – V6 V1, V2 Cx, branch of LCA 
Anterior V2 – V4 II, III, aVF LCA, LAD 
Posterior V1, V2 R wave > S in V1, V2; 

Depressed ST; Elevated T 
RCA, Cx 

Anterolateral I, aVL, V4 – V6 II, III, aVF LAD, Cx 
Anteroseptal V1 – V3 None LAD 
Right Ventricular V4R, - V6R None RCA 

 
RCA = Right Coronary Artery / Cx = Circumflex / LCA = Left Coronary Artery / LAD = Left Anterior Descending 
artery. 
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SINUS RHYTHM 
 
Sinus Rhythm (SR) is the normal cardiac rhythm in which the Sino Atrial (SA) Node 
depolarises (discharges) at a rate of 60 – 100 bpm. 
 
Characteristic features of Sinus Rhythm are: 
 
• Heart rate is 60 – 100 bpm 
• Atrial and ventricular rhythms are regular 
• P waves are rounded, smooth and upright in lead II but inverted in aVR 
• PR interval should be between 0.12 – 0.20 seconds (3 – 5 small squares) 
• QRS complex follows every P wave 
• QRS complex is of normal duration (less than 0.12 seconds / 2 – 3 small squares) 
• T waves are normal, upright and rounded 
• No ectopic or aberrant beats are present 
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SINUS BRADYCARDIA 
 

Sinus Bradycardia (SB) is a normal cardiac rhythm in which the Sino Atrial (SA) Node 
depolarises (discharges) at a rate of less than 60 bpm. 
 
Characteristic features of Sinus Bradycardia are: 
 
• Normal sinus rhythm BUT with a heart rate of < 60bpm 
• Atrial and ventricular rhythms are regular 
• P waves are rounded, smooth and upright in lead II 
• PR interval should be between 0.12 – 0.20 seconds (3 – 5 small squares) 
• QRS complex  follows every P wave  
• QRS complex is of normal duration (less than 0.12 seconds or 2 – 3 small squares) 
• T waves are normal, upright and rounded 
• No ectopic or aberrant beats are present  
 
Possible causes of Sinus Bradycardia: 
 

• Ischaemic Heart Disease and Myocardial Infarction 

• Sino Atrial Node Disease, Cardiomyopathy and Heart Block 

• Non cardiac disorders such as Hyperkalaemia, increased intracranial pressure, 
Hypothyroidism, Hypothermia, Glaucoma, Ureamia & Obstructive Jaundice (bile salts act 
directly on the SA node) 

• Conditions producing excess vagal stimulation or decreased sympathetic stimulation such 
as sleep, deep relaxation, Valsalva manoeuvre, carotid sinus massage and vomiting 

• Drugs such as Beta-blockers, Digoxin, Calcium Channel Blockers, Sotalol, Amiodarone 

• Sinus Bradycardia is normal in athletes and during sleep. 
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SINUS TACHYCARDIA 
 

Sinus Tachycardia (ST) is a normal cardiac rhythm in which the Sino Atrial (SA) Node 
depolarises (discharges) at a rate greater than 100 bpm. 
 
Characteristic features of Sinus Tachycardia are: 
 
• Heart rate is  >100 bpm 
• Atrial and ventricular rhythms are regular 
• P waves are rounded, smooth and upright in lead II but inverted in aVR 
• PR interval should be between 0.12 – 0.20 seconds (3 – 5 small squares) 
• QRS complex follows every P wave 
• QRS complex is of normal duration (less than 0.12 seconds / 2 – 3 small squares) 
• T waves are normal, upright and rounded 
• No ectopic or aberrant beats are present 
 
Possible causes of Sinus Tachycardia: 
 

• Anything that stimulates the sympathetic nervous system (this a normal response) such 
as fear, anxiety, panic attack, pain, fever and exercise 

• Heart Failure, Cardiogenic Shock and Pericarditis 

• May occur in shock, anaemia, respiratory distress, Pulmonary Embolism, Sepsis, 
Hyperthyroidism, Hypoxia due to high altitudes, Congenital Heart Disease and 
Thyrotoxicosis 

• Drugs such as Atropine, Adrenaline, Dopamine, Dobutamine as well as alcohol and 
caffeine  
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ATRIAL TACHYCARDIA 
 

Atrial Tachycardia differs from Sinus Tachycardia in that the impulses are generated by an 
ectopic focus somewhere within the atrial myocardium rather than the sinus atrial node. 
Atrial tachycardia is considered a type of Supraventricular Tachycardia (SVT).  
 
Characteristic features of Atrial Tachycardia are: 
 
• Heart rate is regular but can range from 150-250 bpm 
• P waves are hidden in the T waves 
• PR interval usually not visible 
• QRS complex is of normal duration (less than 0.12 seconds or  2 – 3 small squares) 
 
Possible causes of Atrial Tachycardia are: 
 

• Excessive use of caffeine or other cardiac stimulants such as marijuana 

• Electrolyte Imbalance, Hypoxia 

• Physical or psychological stress 

• Cardiac conditions such as Myocardial Infarction, Cardiomyopathy, congenital anomalies, 
Wolff-Parkinson-White Syndrome, Valvular Heart Disease 

• Hyperthyroidism, Systemic Hypertension 

• Drugs such as Digoxin 
  
Atrial Tachycardia can occur in patients with normal hearts.  Any Tachycardia can decrease 
blood pressure (BP), as it reduces time for ventricular filling. 
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ATRIAL FIBRILLATION 
 
Atrial Fibrillation (AF) is defined as several atrial ectopic foci rapidly firing, resulting in a 
disorganised atrial activation. The atria become quivering chambers that connect the great 
vessels with the ventricles. Although around 400-600 impulses reach the AV node every 
minute, only 60 -180 of these will reach the ventricles. The ventricles respond only to those 
impulses that make it through the AV node. Transmission of impulses is erratic, making the 
ventricular rhythm irregular.  
 
Characteristics features of Atrial Fibrillation are: 
 

• Rhythm is grossly irregular or irregularly irregular 

• Heart rate varies between 60 -180bpm 

• P waves are absent but there may be fibrillatory lines 

• PR interval is absent 

• QRS complexes are narrow unless patient also has Bundle Branch Block 

• T waves are normal 
 
Causes of Atrial Fibrillation are: 
 

• Hypertension 

• Ischaemic Heart Disease 

• Hyperthyroidism. 

• Sick Sinus Syndrome 

• Alcohol 

• Rheumatic Valvular Heart Disease 

• Cardiomyopathy 

• Atrial Septal defects 

• Pericarditis 

• Myocarditis 

• Pulmonary Embolism 

• Pneumonia 

• Cardiac surgery 
 
Apart from decreased cardiac output (which needs immediate treatment), patients with AF 
have the tendency to develop thromboemboli due to pooling of blood in the atria, as there is 
an absence of atrial contractions. This increases the risk of mortality (twice) and stroke (x17) 
if blood clots travel to other organs. Warfarin is used to reduce this risk if patient’s condition is 
indicative.  

 
Treatment: 
 

• The approach depends on the degree of compromise 

• Control ventricular response with drugs such as Digoxin - Amiodarone may return the 
atria to sinus rhythm 

• Prophylactic anticoagulation 

• An elective Cardioversion may be performed if medications do not control the AF 

• More in depth studies such as Electrophysiological studies (EPS) may be done to assist in 
determining the cause of the AF 

• Other invasive cardiac procedures may be required to stop the AF such as an Ablation of 
the aberiant pathway or a Pulmonary Vein Isolation procedure (PVI) 
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ATRIAL FLUTTER 
 

Atrial flutter may result from an ectopic atrial focus (same mechanism as Atrial Tachycardia) 
or result from depolarisation circling the right atrium (re-entry circuit). Atrial Flutter can be a 
type of Supraventricular Tachycardia.  
 
Characteristics features of Atrial Flutter are: 
 

• Atrial (P wave) rate usually 250-350 bpm giving rise to a “Saw-tooth” pattern 

• The “saw-tooth” appearance is called flutter waves or F waves 

• AV node cannot keep up with such a high atrial rate and AV Block occurs 

• AV Blocks – 2:1, 3:1 or 4:1 occurs which simply means, for every QRS complex, there are  
2, 3, or 4 P waves 

• Most commonly it is 2:1 block therefore the ventricular rate is usually around 150 -170 

• Atrial rate is regular and ventricular rate can be regular or irregular depending on whether 
the AV Block is variable or not 

 
Causes of Atrial Flutter are: 
 

• Conditions that enlarge atrial tissue and elevate atrial pressure 

• Severe Mitral Valve Disease (common) 

• Hyperthyroidism, Pericardial Disease, Ischaemic Heart Disease 

• Following cardiac surgery, acute MI or COPD 
 
Atrial Flutter is rarely found in a healthy person. 
 
Treatment: 
 

• Drugs such as Digoxin, Calcium Channel Blockers 

• Synchronised Cardioversion may be indicated 



  37 



  38 

 

 
JUNCTIONAL ESCAPE RHYTHM 

 
The AV Junction consists of the AV node down to the Bundle of His. Remember that the AV 
junction can take over as the heart’s pacemaker if the primary heart’s pacemaker (SA node) 
slows down or fails to fire. 
 

• Junctional beats may be a normal escape rhythm (i.e. no impulse getting through from the 
atria so that the AV node fires off at its own inherent rate) 

• Retrograde conduction may or may not occur; if it does, the P wave will be negative in 
lead II 

• If retrograde conduction is blocked, the atria will be under the control of the SA node or an 
ectopic focus; the result of this is called AV dissociation where the atria and ventricles 
operate independently from each other 

• Junctional escape rhythm prevents ventricular standstill 
 
Characteristics feature of Junctional Escape Rhythm are: 
 

• Regular rhythm of 40 – 60 bpm 

• P waves may be inverted in leads II, III, aVF 

• P waves can occur before, after or hidden within the QRS complex 

• PR interval is less than 0.12 second (less than three small squares) 

• QRS complexes, T waves and QT interval should appear normal because impulses 
through the ventricles are conducted normally   

 
Junctional Escape Rhythm can be caused by any condition that disturbs SA node function 
such as: 
 

• Sick Sinus Syndrome 

• Vagal Stimulation 

• Digoxin Toxicity 

• Inferior MI 

• Rheumatic Heart Disease 
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VENTRICULAR ARRHYTHMIAS 
 
Originating in the ventricles below the Bundle of His, Ventricular Arrhythmias occur when 
electrical impulses depolarise the myocardium via a different pathway. 

Types of Ventricular Arrhythmias: 

 
• Premature Ventricular Contractions 

• Ideoventricular rhythms 

• Ventricular Tachycardia 

• Ventricular Flutter 

• Ventricular Fibrillation 

• Asystole 

Characteristics of Ventricular Arrhythmias are: 

 
• Normal P wave usually absent (therefore loss of atrial kick) 

• Widened QRS complex (greater than 0.12 sec) 

• Often the QRS has a bizarre appearance with increased amplitude 

• In most cases, the T wave deflects in the opposite direction to the QRS 
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PREMATURE VENTRICULAR CONTRACTION 

 
• Premature ventricular contractions (PVCs, also known as ventricular ectopic beats) are 

caused by electrical irritability in the ventricular conduction 

• They may occur singly, in clusters of 2 or 3, or in repeated patterns and will occur before 
the expected sinus conducted beat 

• They may be called benign (when there is no structural heart disease or significant 
symptoms), potentially malignant (in the presence of structural heart disease or left 
ventricular dysfunction but no symptoms) or malignant (when they result in VT or VF 
associated with Syncope, Heart Failure, Myocardial Ischaemia or Hypotension) 

• There is usually a compensatory pause because in the underlying sinus rhythm the P 
wave occurs on time but the ventricles fail to respond as they are in the refractory period 

• Sometimes retrograde conduction (impulses that travels back up from the ventricles to the 
atria) will occur 

• Disruption of normal electrolyte shifts during depolarisation and repolarisation can cause 
PVCs 

 
Conditions that can disrupt electrolyte shifts are: 
 

• Hypo & Hyperkalaemia, Hypomagnesemia, Hypocalcaemia. 

• Metabolic Acidosis / Hypoxia 

• Myocardial Ischaemia 

• Intoxication caused by drugs such as Cocaine, Amphetamines or tricyclic antidepressants 

• Enlargement of the ventricles. 

• Increased sympathetic stimulation / Myocarditis  
 
Types of PVCs: 
 

• Unifocal, multifocal, bigeminy, trigeminy, couplets or salvos (R on T phenomenon)                     
 
Significance: 
 

• May cause a reduction in cardiac output due to decreased ventricular filling and loss of 
atrial kick 

• May lead to VT or VF with the risk increasing in the presence of Ischaemia or damaged 
myocardium 
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IDIOVENTRICULAR RHYTHM 

 

• Occurs when all the heart’s potential pacemakers fail to function or when supraventricular 
impulses can not reach the ventricles due to a block in the conduction system 

• Common causes – Complete Heart Block (CHB), Digoxin toxicity and metabolic 
disturbances 

• The cells in the His-Purkinje system take over and act as the heart’s pacemaker to 
generate an impulse which acts as a safety mechanism to protect the heart from 
ventricular standstill (therefore should never be suppressed) 

 
Characteristics features of Ideoventricular Rhythm are: 
 

• Rate 20 – 40bpm although this can be higher (40 -100) in the case of accelerated 
Idioventricular rhythm 

• Absence of P wave and PR interval 

• QRS complexes are wide and bizarre 
 
Can be caused by: 
 

• Myocardial Ischaemia / Myocardial Infarction 

• Digoxin toxicity / Pacemaker failure 

• Metabolic imbalances 
 
Significance of Ideoventricular Rhythm: 
 

• Patient may complain of palpitations, dizziness, and light-headedness 

• Reduction on cardiac output due to slow ventricular rate  

• Patients need to be monitored very closely 

• Ideoventricular Rhythm commonly occurs in dying patients 
 
Treatment: 
 

• Atropine to increase the heart rate 

• Pacemaker 



  44 

 



  45 

 

VENTRICULAR TACHYCARDIA (VT) 
 

• Ventricular tachycardia (VT) is identified when three or more PVCs occur in a row and the 
rate is greater than 120 bpm 

• May be sustained or paroxysmal (self terminating) or can degenerate into Ventricular 
Fibrillation (VF) 

• VT can be unpredictable and can potentially cause sudden cardiac death   

• Atrial rate and rhythm cannot be determined  

• P wave is usually absent or obscured by the QRS; retrograde conduction from the 
ventricle to the atria may occur 

• QRS are bizarre, duration longer than 0.12 secs, increased amplitude with the T wave 
occurring in the opposite direction 

• Ventricular rhythm is usually regular but may be irregular 

• The symptoms of VT can vary from mild palpitations to dizziness, syncope and cardiac 
arrest 

Causes of VT: 
 

• Acute myocardial infarction, ischaemic heart disease 

• Hypertrophic cardiomyopathy, dilated cardiomyopathy 

• Mitral valve prolapse, myocarditis 

• Congenital heart disease  

• R on T phenomenon, depolarisation occurring during the relative refractory period of the T 
wave 

• The causes are often called the “4 H’s  
1. Hypo/ Hyperthermia 
2. Hypovolemia 
3. Hypoxaemia 
4. Hyperkalamia/Hypokalemia & other metabolic disorders 
 

      and the 4 T’s”: 
 

1. Tension pneumothorax 
2. Toxins / poisons / drugs 
3. Thrombosis ( pulmonary / coronary) 
4. Tamponade 

 
Significance of Ventricular Tachycardia: 
 
The rapid ventricular rate reduces filling time therefore the cardiac output may dramatically 
decrease, putting the patient at risk of cardiovascular collapse. 
 
Treatment: 
 
Depends on the patient’s condition which will fall into one of the following categories. 
 

• Pulseless VT - treat as for VF (Defibrillation) and the commencement of CPR and ALS 
algorithms 

• Pulse present but haemodynamically unstable - synchronised cardioversion starting with 
100 Joules on a biphasic defibrillator 

• Pulse present and patient haemodynamically stable – consider Amiodarone infusion; if 
unsuccessful, then cardioversion should be considered 
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SUPRAVENTRICULAR TACHYCARDIA 

 
The term ‘supraventricular tachycardia’ (SVT) is frequently misused. It literally refers to any 
heart rate over 100 bpm that originates above the ventricles (supraventricular). It 
encompasses many different arrhythmias, including Sinus Tachycardia, Atrial Fibrillation, 
Atrial Tachycardia and AV re-entry tachycardia. 

Clues that assist in the differentiation of VT from SVT with aberration conduction 

 
The distinction between VT and SVT with aberrant conduction (abnormal pathway) is not 
straightforward, as both can present with a broad complex Tachycardia on the ECG. This 
distinction is important as the management of the two conditions is different.  
 
Remember VT must always be assumed until proven otherwise and in an emergency 
both VT and SVT can be treated with DC cardioversion. 
  

• The degree of haemodynamic stability is not necessarily a good guide as to whether it is 
VT or SVT    

• Identification of independent atrial activity (AV dissociation) - this can exclude SVT 
originating from the atria or an accessory pathway but doesn’t eliminate SVT arising within 
the AV node        

• Presence of either capture or fusion beats as they represent the breakthrough of a 
competing atrial rhythm – capture beats occur when an atrial impulse manages to 
‘capture’ the ventricles for a beat causing a normal P wave followed by a QRS complex; 
fusion beats appear when the ventricles are activated by an atrial impulse and a 
ventricular impulse arriving simultaneously 

• QRS width >0.14 seconds, (exception would be a patient with a previously widened QRS 
so prior ECG and rhythm strips are useful for comparison)  

• Completely negative deflections (QRS complexes) in lead V6 is almost diagnostic of VT 

• In Broad Complex VT, the QRS complexes in leads V1 – V6 all point in the same direction 
(concordance)        

 
It is worth noting that VT is a far more common cause of wide complex Tachycardia than 
either SVT with aberrant conduction or pre-existing Bundle Branch Block. 
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TORSADES DE POINTES 
 

• Translates as “twisting of the points” and is a Polymorphic Ventricular Tachyarrhythmia 
regarded as intermediate between VT and Ventricular Fibrillation 

• Rate is 150 – 250 bpm, irregular with wide QRS complexes deflecting downwards for 
several beats and upwards for several beats 

• P wave is usually absent   

• May start and stop suddenly with resumption of sinus rhythm or may degenerate into VF
         

• Causes include anything that prolongs the QT interval. For example: Romano-Ward 
Syndrome (an inherited autosomal dominant trait which results in a prolonged QT interval 
and abnormally configured T waves), Myocardial Ischaemia, Sinoatrial  Disease leading to 
Bradycardia, Vagal response, Subarachnoid Haemorrhage, AV Block, Hypokalaemia, 
Ca++ or Mg+, drug toxicity (especially Amiodarone), overdose of psychotropic drugs 

         
Preferred treatment is with IV Magnesium whilst treating the cause where appropriate. 
Mechanical overdrive pacing can be used while the cause is treated.    
 
            

VENTRICULAR FIBRILLATION (VF) 
 

• VF is a chaotic pattern of electrical activity in the ventricles in which electrical impulses 
arise from many different foci 

• VF produces no effective muscular contraction and no cardiac output 

• Untreated VF causes sudden cardiac death 

• Life threatening arrhythmia that requires earliest possible defibrillation 
 
Characteristics features of VF are: 
 

• Atrial rhythm/rate cannot be determined 

• Regular or irregular ventricular rhythm and rate of 100-200bpm 

• P wave absent by QRS complex 

• PR interval unmeasurable 

• QRS complex wide and bizarre, duration longer than 0.1 sec. (three small squares) 

• T wave opposite direction of QRS complex 
 
Causes of VF include: 
 

• Myocardial Ischaemia / Infarction 

• Untreated VT / underlying Heart Disease 

• Acid-base balance / electric shock 

• Severe Hypothermia 

• Electrolyte imbalances such as Hypokalaemia, Hyperkalaemia and Hypercalcemia 

• See also the 4 H’s and the 4 T’s (page 40) 
 
Treatment 
 

• Immediate defibrillation if available 

• Pre-cordial thump if witnessed and monitored 

• Commencement of CPR and ALS algorithms 
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ASYSTOLE 

 
• Asystole implies there is no spontaneous electrical cardiac activity and thus the ECG is 

nearly a flat line 

• Patient is completely unresponsive with no electrical activity and no cardiac output 
      

Causes of asystole include: 
 

• Pulmonary emboli / air embolism 

• Heart failure 

• Ventricular rupture / AMI 

• Severe acidosis / electric shock 

• Ventricular dysrhythmias / AV Block 

• Cocaine overdose / Hypokalaemia 

• Pulseless electrical activity (PEA) 

• See also the 4 H’s and the 4 T’s (page 40) 
 

 
Treatment: 
 

• CPR  
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PULSELESS ELECTRICAL ACTIVITY 

 
Pulseless Electrical Activity (PEA) or Electromechanical Dissociation (EMD) occurs when the 
heart continues to work electrically but the heart muscle loses its ability to contract. 
       

• On an ECG, there will be evidence of organised electrical activity but NO palpable pulse 
or measurement of blood pressure 

• PEA / EMD is almost always secondary to another underlying condition   
         

Possible causes include: 
 

• Hypovolaemia 

• Tension Pneumothorax 

• Cardiac Tamponade 

• Global Myocardial Ischaemia 

• Severe acidosis 

• Hyperkalaemia 

• Thrombo-embolic mechanical obstruction 

• See also the 4 H’s and the 4 T’s (page 40) 
 
       
Treatment is as for Asystole with emphasis on treating any reversible causes. 
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ATRIOVENTRICULAR BLOCKS 
 
Atrioventricular (AV) Heart Block results from an interruption in the conduction of impulses 
between the atria and the ventricles. AV Heart Block can be partial, total or may slow 
down conduction. 
 

• The block may occur at the AV node, the Bundle of His or the Bundle branches 

• Normal AV node conducts slowly allowing the atria to be fully depolarized and to 
contract before the ventricles are stimulated i.e. the ventricles can completely fill 
before the ventricles contract 

• AV blocks are classified by their severity which is measured according to how well the 
node conducts impulses and is divided by degrees – first, second and third 

 
Causes of AV block: 
 

• Myocardial Ischaemia 

• Myocardial Infarction 

• Overdose of certain drugs such as Digoxin, Beta-blockers, Calcium Channel Blockers 

• Congenital anomalies such as Congenital Ventricular Septal Defects 

• Cardiac Surgery 
 

 
 

1st DEGREE AV BLOCKS 
 

 
Characteristics of 1st Degree Av Block: 

 
• SA node works normally 

• Impulse takes longer than normal to travel through the AV node 

• Rate is regular and 60 -100bpm 

• P wave is normal in appearance 

• PR interval is prolonged on ECG (greater than 0.20 sec or five small squares on ECG 
paper) 

• QRS follows every P wave 

• May appear normally in healthy person and may be temporary (if its due to 
medications) 

• The presence of 1st Degree Heart Block indicates a conduction problem which can 
progress to a more severe block so the patient should be monitored 

• Most patients with 1st degree AV block may not show any symptoms because cardiac 
output is not significantly affected 
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2nd DEGREE AV BLOCKS 

 
Normally, the PR interval is constant. However, in some conditions the interval between P 
waves and QRS complexes changes, giving rise to a variable PR interval. Sometimes a P 
wave is not followed by a QRS complex at all and so the PR interval cannot be measured. 
These will indicate one of a number of possible AV conduction problems distinguished by the 
relationship between P waves and QRS complexes. 
 
 

MOBITZ TYPE 1ST – 2ND  DEGREE AV BLOCKS (WENCKEBACH) 
 

Characteristics of Mobitz Type 1ST -  2ND  Degree Av Block: 
 

• P wave is normal in appearance 

• Progressive lengthening of the P-R intervals until a P wave fails to be conducted and 
fail to produce a QRS complex 

• PR interval resets to normal and the cycle repeats. 

• QRS complex is narrow 

• T wave is normal 

• The ventricular rhythm is irregular 

• Causes of Wenckebach Block include CAD, MI, and some cardiac medications 

• Signs and symptoms are more likely when the ventricular rate is slow 
 
 
Treatment: 
 

• Atropine 

• Temporary pacing 
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MOBITZ TYPE II -  2nd DEGREE AV BLOCK. 
 
 
Characteristics of Mobitz Type II -  2nd Degree Av Block: 
 

• Less common but more serious block 

• P waves may or may not be conducted, depending on where in the pathway the block 
is occurring, eg 2:1 AV Block 

• PR interval is normal and constant 

• QRS complex may or may not follow a P wave 

• QRS complex is narrow 

• T wave is normal 

• There must be 2 consecutive constant PR intervals to diagnose Type II AV Block 

• The location of the conduction defect is lower than Wenckebach - in the Bundle of His 
or Bundle Branches 

•  As the block is lower in the conduction system there is the potential for this to 
progress to 3rd Degree Block or ventricular standstill 

 
Causes: 
 

• Myocardial Infarction 

• CAD 

• Severe degenerative changes 
 
Treatment: 
 

• Pacing 
 

 
 

2:1 AV BLOCK 
 

• 2:1 AV Block is a special form of 2ND Degree Heart Block in which alternate P waves 
are not followed by QRS complexes 

• 2:1 AV Block cannot be categorized as Mobitz type I or type II because it is impossible 
to say whether the PR interval for the non-conducted P waves would have been the 
same as or longer than the conducted P waves 
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3rd DEGREE AV BLOCK (COMPLETE HEART BLOCK) 
 

• Complete interruption of conduction between atria and ventricles. The two are working 
independently. 

 
Characteristics of 3rd Degree AV Block (Complete Heart Block): 
 

• The rate can vary from 20 - 60 bpm depending where the block is i.e. the lower the 
block, the slower the rate 

• P waves bear no relationship to the ventricular QRS complexes 

• PR interval is completely variable 

• There is AV dissociation with the atria depolarising at one rate and the ventricles at 
another 

• QRS is widened and there is no correlation between the P waves and QRS complexes 

• T wave is normal 

• The slow ventricular rate presents a potentially life threatening situation because 
cardiac output can drop dramatically 

 
 
Causes can be chronic or acute: 
 

• MI and severe digitalis toxicity 
 
Signs & Symptoms:  
 

• Bradycardia 

• SOB 

• Chest pain 

• LOC 

• Fatigue 

• Dyspnoea 
 
Treatment : 
 

• Temporary pacing may be used to restore adequate cardiac output 

• Depending on the cause, the patient may need a permanent pacemaker 
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RATIONALE FOR PACING 

 

• Severe bradyarrhythmias associated with a drop in cardiac output 

• 2nd Degree Heart Block with high grade Block (2:1) 

• Temporary support following Heart Valve surgery 

• 3RD Degree Heart Block 

• Sustained periods of Asystole 
 
External or noninvasive pacing 
 
Indications: 
 

• Bradycardia/Asystole refractory to drug treatment 

• Standby while replacing pulse generator or lead wire 

• As a therapeutic bridge to allow preparation for transvenous pacing 

• Electrodes are placed on CLEAN, dry, (shaved) skin in the anterior/posterior positions 

• Patients may require sedation and/or analgesia as cutaneous nerve stimulation and 
skeletal muscle contraction associated with external pacing can cause stinging, 
burning, pinching, twitching or tapping sensations 

 
Internal pacing: 
 

• Epicardial - usually reserved for patients undergoing open heart surgery 

• Endocardial – transvenous placement of the electrode to the endocardial surface of 
the right atrium and/or right ventricle and may be permanent (implantable) or 
temporary 

 
Pacing and the ECG: 
 

• Pacemakers activate depolarisation with electrical impulses and these appear as 
pacing “spikes” on the ECG 

• In ventricular pacing, a pacing spike is followed by a broad QRS complex because the 
depolarisation is not conducted by the normal pathways 

• In atrial pacing, the pacing spike will be followed by a P wave 
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8 STEPS TO INTERPRETING A RHYTHM 

 
 
Ask yourself the following in order to determine the rhythm: 
 
1. What is the rate? 
 

• See page17-18 for method of calculating heart’s rate.  
 

2. Is the rhythm regular or irregular? 
 

• Measure the intervals between the R waves ( 0.12 seconds variation is normal)  

• Is the R-R Interval consistent? 
 
3. What is the assessment of the P waves? 
 

• Are P waves present? 

• Is there one, and only one, before each QRS? 

• Is their shape normal? 
 

4. What is the measurement of the PR interval? 
 

• Measure from the beginning of the P wave to the beginning of the QRS (normal is 
0.10-0.20 seconds) 

• Is it consistent? 
 
5. What is the measurement of the QRS interval? 
 

• Measure from the beginning of the Q wave to the end of the S wave (normal is 0.05 -
0.10 seconds) 

• Do all the QRS complexes look alike? 
 
6. What is the ST segment? 
 

• Between the S wave and T wave (should be on the isoelectric line) 
 
7. What is the assessment of the T wave? 
 

• The T wave normally deflects in the same direction as the QRS 

• T waves that follow ventricular ectopics often deflect in the opposite direction 
 
8. What is the rhythm? 
 

• Analyse the rhythm with all the data that you have, keeping in mind the normal 
conduction pathway 
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Rate Rhythm P Waves P-R QRS 

 
Probable 
Rhythm 

 

60-100/min 
 

Regular Normal Normal Normal Sinus Rhythm 

40-60/min Regular Normal Normal Normal 
Sinus 

Bradycardia 

>100/min 
 

Regular Normal 
Normal/or 

Shorter 
Normal 

Sinus 
Tachycardia 

130-250/min 
 

Regular Not Visible Not Visible Narrow 
Supraventricular 

Tachycardia 

60-100/min 
 

Irregular (related to 
breathing) 

Normal Normal Narrow 
Sinus 

Arrhythmia 

40-80/min 
 

Regular 
Vary in shape and 

position 
Normal Narrow 

Wandering 
pacemaker 

40-80/min 
 

Irregular, missed 
beats 

Normal Normal Normal Sinus Arrest 

Atrial Rate: 250-
350/min 

 
Vent rate: Can be 

variable 

Atrial Rhythm: 
Regular 

 
Ventricular Rate: 

generally regular but 
can be irregular 

Saw toothed 
asymmetrical 

None narrow Atrial Flutter 

Atrial Rate: 
indeterminable 

 
Vent Rate: variable 

60-180/min 

Irregularly Irregular 
 

Fast Ventricular rates 
(>130/min) may look 
regular at a glance 

so look carefully 

None.  A course 
isoelectric line 
between the 
ventricular 
complexes 

Not visible 
due to the 

absence of P 
waves 

Narrow Atrial Fibrillation 

Generally occur in 
isolation 

Irregular complexes 
occur early and a 

compensatory pause 
follows the abnormal 

complex 

Look different 
when compared 
to other P waves 

in the strip 

Usually 
Normal 

Narrow Atrial Ectopic 

40-60/min Regular 

P’s may be 
absent, inverted, 
or occur after the 

QRS complex 

N/A 
Narrow or 

very slightly 
prolonged 

Junctional 
Rhythm 

60-100/min Regular 

Can be absent, 
inverted , or occur 

after the QRS 
complex 

N/A 
Narrow or 

very slightly 
prolonged 

Accelerated 
Junctional 
Rhythm 

>100/min Regular 

Can be absent 
inverted, or occur 

after the QRS 
complex 

N/A 
Narrow or 

slightly 
prolonged 

Junctional 
Tachycardia 
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Rate Rhythm P Waves P-R QRS 
 

Probable Rhythm 
 

Generally 
occur in 
isolation 

 

Irregular: 
complexes occur 

early and a 
compensatory 

pause follows the 
abnormal 
complex 

None for that 
complex 

N/A 
Narrow or very 

slightly prolonged 
Junctional 

Ectopic Beat 

60-100/min Regular Normal Prolonged 
Narrow or very 

slightly prolonged 
1st Degree Heart 

Block 

Variable atrial 
rate is faster 

than ventricular 
rate 

Cyclic irregularity 
Normal: proceed 

all complexes 

Progressive 
lengthening until 

one QRS is 
dropped 

Narrow 
2

nd
 Degree Heart 

Block Type 1 
(Wenckebach) 

Variable: atrial 
rate is faster 

than ventricular 
rate 

Regular but may 
have Cyclic 
irregularity 

Normal 
preceding all 
complexes 

Within normal 
limits.  All the 

same 
Narrow 

2
nd

 Degree Heart 
Block Type II 

Variable atrial 
rate is faster 

than ventricular 
rate 

Atrial rate 
regular.  

Ventricular rate 
regular 

Normal  
More P’s than 

QRS complex’s 
P’s can be buried 

in QRS 

Appear to be 
extreme 

variations 
Wide and bizarre 

3
rd

 Degree Heart 
Block 

Can occur in 
isolation in 
pairs, or in 
short runs 

Irregular because 
the abnormal 

complex occurs 
early. 

Compensatory 
pause present 

Absent N/A Wide and bizarre 
Ventricular 

Ectopic Beats 

Variable rate, 
generally 150 -

250/min 
Regular 

If present are not 
associated with 

the QRS 
N/A Wide and bizarre 

Ventricular 
Tachycardia 

<40/min 
can be regular or 

irregular 
Absent N/A Wide and bizarre 

Idioventricular 
Rhythm 

 
 
 
Please note: 
 
 The above list of rhythms and dysrhythmias are by no means an exhaustive list.  Other dysrhythmias 
 exist which have not been included.   
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HORNSBY KU-RING-GAI HEALTH SERVICE 
 

ECG  Rhythm Strip Interpretation  

(Registered Nurse) 
 
DESCRIPTOR: Demonstrates knowledge and ability of interpreting basic 
cardiac rhythms on a rhythm strip.  
 
Candidate:_______________________Assessor:______________________ 
 
 

ELEMENTS 
(Expected Performance) 

 

PERFORMANCE CRITERIA 
(Critical Aspects) 

1. Identify components of    

    normal ECG 

1. Identifies basic waves in relation to cardiac events 

2. Identifies the duration of:  

• PR interval 

• QRS complex 

• Calculates ventricular and atrial rate and regularity 

2. Identify normal sinus  

     rhythm 

• Shows all leads on monitor 

• Correctly identifies the position of each lead in relation to the 
torso 

 

3. Identify abnormal beats 1. Identifies Premature Ventriclular Contractions (PVC) 

2. Can give physiological rationale for the above 

 

4. Identify basic abnormal  

    rhythms  

1. Identifies the 8-step method of rhythm interpretation 

2. Identifies 6 of the following rhythms: 

• Atrial fibrillation (AF) – (recognises if it is compromising or 
uncompromising) 

• Atrial flutter (AFI) 

• 1st Degree Heart Block. 

• 2nd Degree Heart Block (Mobitz type I or Mobitz type II Heart 
Block) 

• Complete Heart Block (CHB) 

• Junctional Escape Rhythm (JR) 

• Supraventricular Tachycardia (SVT) 

• Ventricular Tachycardia (VT) 

• Ventricular Fibrillation (VF) 

• Asystole / PEA 
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5. Identify basic ischaemic 

    changes on rhythm 

1. Is able to describe the physiological causes of basic changes to: 

• ST segments – elevation, depression 

• T wave changes - flattening, inversion 

2. Able to relate these changes to rhythm strips as opposed to 12-
lead ECG 

3. Able to relate these changes to cardiac compromise 

4. Assesses patient’s overall condition in light of changes 

6. Document rhythm changes  

    appropriately  

1. Records and includes rhythm strip of change in Progress Notes 

2. Carries out required medical orders to address the problem and 
documents these together with outcome in the Progress Notes 

 

EVIDENCE GUIDE ASSESSMENT DECISION 

 
Context for assessment: 

This unit of competency must be 
assessed in the workplace, if possible 
after the completion of the ECG 
learning package 

 
  Competent        Not Yet Competent 

 

 
Range of variables: 
 

Action/Further Training Required: 

 
 
 
 
 

Details of Feedback to Candidate: 

 

 
 

Details of Feedback from Candidate: 

 
 
 

Assessor’s Signature: 

 
 

Date:   

 
Underpinning knowledge is required  
of the following: 
 
Hospital Policy 
Standard Precautions 
OH&S Standards 
Relevant anatomy and physiology 

 

 
 

Candidate’s Signature:  

 
 
Date:  
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