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ECG monitoring
The Electrical Conduction System
Please label the below diagram of the hearts electrical conduction system
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Define the following and give common causes:
a)  Sinus rhythm

b)  Sinus bradycardia

c)  Sinus tachycardia

d) Sinus arrhythmia
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Looking at the above diagram please correctly label the:

P wave, Q wave, R wave, S wave and T wave 
Now you have labelled the diagram, describe the mechanical activity in the heart associated with the electrical activity of the ECG:

P Wave

PR Interval

QRS Complex

T Wave

Is it possible to find normal electrical activity without mechanical response (i.e. no pulse)?

What do you think would be your role as a new Band 5 if your patient was to suffer a cardiac arrest? Please circle 2:

To initate chest compressions

To call for help

To do an ABG

To defibrillate if necessary

To perform the observations

Explain as simply as you can how the action potential works making sure you include the pathways/activity of the following electrolytes: Potassium, Calcium, Sodium and Magnesium (i.e which electrolyte moves where).
What could indicate a low Potassium (<4.0) in a critically ill patient? Please circle 3:

U waves         Bradycardias       tall, tented T waves,    widening QRS,

Ventricular ectopics
What is an ectopic?

Does a rhythm with ectopics appear regular or irregular?

Draw an atrial (PAC) and a ventricular (PVC) ectopic on the rhythm strip below
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Can you think of any possible causes?

ECG Monitoring

Please label the position of the 5 Lead ECG dots: 
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Monitoring leads

It is important to choose a monitoring lead which will show atrial & ventricular activity clearly. Cardiac monitors often default to lead 2. Why?
Assessing the rhythm
Accurate analysis of rhythm strips requires experience, but the application of certain basic principles will allow the interpretation of most rhythms encountered and lead to a diagnosis on which to base treatment . In all cases the following questions should be answered:

· What is the ventricular rate?

· Is the rhythm regular or irregular?

· Is atrial activity present?

· How is the atrial activity related to the ventricular activity?

What additional information will a 12 Lead ECG provide that a rhythm strip or monitor would not?]
Which of the following might be seen on a rythmm strip or 12 lead ECG if a patient was experiencing an MI? Please choose 4:

ST depression        peaked T waves        atrial ectopics     ST elevation 

         Q waves              T waves inversion          
CARDIOVASCULAR MONITORING

In order to care for a critically ill patient, it is important that you have a basic understanding of the structure and function of the heart and how it relates to the rest of the cardiovascular system.
Please label the structures of the heart below:
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Please draw in the following: Central Line

When monitoring CVP why is trend more important than the actual number on the monitoring screen?

What things could potentially affect the CVP reading?

Explain how the circulation in the heart and lungs differs from the systemic circulation.

Why is the structure of the left ventricle larger/more pronounced?
The left ventricle and its function need to be assessed when 

determining BLOOD PRESSURE and CARDIAC OUTPUT.
Blood pressure

Please choose the best definition of blood pressure:

Flow of blood

Pressure caused by heart pumping blood against vessels

Perfusion of organs

Genetically inherited disease

Systole

Refers to left ventricular contraction and therefore is the top 

and highest figure.

Normal range: 100-140mmHg

Diastole

Refers to the pressure at left ventricular relaxation and is 

represented by the bottom figure.

Normal range: 60-80mmHg

What is the definition of hypertension (ie what figures are we looking at?)
Taking these figures into account what considerations would you have to make for a patient in the critical care unit?

Mean arterial pressure (MAP) is represented by the equation:
                  MAP= SYSTOLIC BP+(DIASTOLIC BP X 2)
                                                              
3

Normal range: 70-90mmHg

Why is the MAP important?

What methods in ITU are there to gain an assessment of the patients blood pressure? Name 4:

Pulse pressure
This is the difference between systolic and diastolic pressures and is significant because disease states can cause changes in either figure.

Which is the larger pulse pressure: 140/90 or 110/40?

Cardiac output

Cardiac output is the volume of blood ejected by the left ventricle in one 

minute. It is calculated in the following way:
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What is the normal range for cardiac output?
Stroke volume (SV)

SV is the volume of blood ejected by the left ventricle in one 

contraction.

Normal range: 60-80mls

If you knew that the cardiac output of a patient was 4.5L and the heart rate was 85bpm, what would the stroke volume be?

Discuss with your mentor and list 3 possible causes of a low cardiac output.

Cardiac output determines adequate circulation to the rest of the body and 

tissue perfusion. The kidneys for example require approximately 25% of 

the cardiac output. Therefore it is important to try and maintain an 

adequate cardiac output.

Indexing
What does this refer to? Why is it important?

Find out the normal range for cardiac index.

Contractility

The hearts muscular function allows it to function appropriately. The 

contractility or ability of the heart to contract can vary due to a number of 

factors.

Starlings Law

‘The more the heart is filled during diastole, the greater the force of contraction during systole’

                         




(Tortora/Grabowski, p609)
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The heart muscle can be compared to an elastic band in that the greater it 

is stretched, the more force it will exert. However if an elastic band is 

stretched too far, it will not recoil but snap and go all floppy! The same 

principle applies to the muscle of the left ventricle - the ventricle can be 

manipulated by giving fluid, particularly colloid.

What do you think will happen to the patient if too much fluid is given?

Preload

Preload is the measurement of this stretch ability - the amount of pressure 

exerted by volume on the ventricle (how well filled the patient is).

What pressures are measured to indicate how well filled a patient is?

Afterload
This is equal to the resistance from the circulation (blood vessels) that the 

heart has to pump against. It is represented by the Systemic Vascular 

Resistance (SVR).

Normal range: 800-1200 dyne-sec

What is the normal range for SVRI?
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Which value in a blood pressure reading reflects afterload, systolic or diastolic?

A high SVR or resistance is associated with: Vasodilation or vasoconstriction?
Case Study:
Mrs Blue is admitted to your department, unwell from the ward.  Her heart rate is 133 and irregular.  Her BP is 110/80 and the saturation probe is not picking up a pulse from her finger.  Her hands and feet are cold to touch.  Her urine output last hour was 10ml.

What is her MAP?

Why is she producing so little urine?

Is her pulse pressure large or small?

Is her afterload high or low?

What is a fast, irregular pulse likely to be?

What do you think she needs and why?

If you could measure her CVP, Stroke Volume and Contractility, do you think they would be high or low?
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