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The Cells of the Heart

• Pacemaker cells
• The normal electrical 

power source of the 
heart (impulses)

• Electrical conducting cells
• The hard wiring of the 

heart

• Myocardial cells
• The contractile 

machinery of the heart

Normal Electrical 
Conduction System 

• SA node – dominant 
pacemaker

• Inter-nodal pathways 

• AV node 

• Bundle of his 

• Left & Right bundle 
branches 

• Purkinje fibers 
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Heart cells and 
automatic ability

• Every cell in the heart has 
the ability to behave like a 
pacemaker cell

• SA node (atrium) 
• HR 60 – 100 BPM

• AV node (junction)
• HR 40 – 60 BPM

• Ventricles
• HR 20 – 40 BPM 

• One Complete Cardiac 
Cycle =

• P wave

• Q, R, S (QRS 
Complex)

• T wave

• U wave – rare:  may 
indicate hypokalemia 
or not

Electrical 
Conduction Cycle

Electrical 
Conduction Cycle
• EKG wave forms

• P Wave – Atrial 
Contraction 
(depolarization)

• PR interval – time 
need for an impulse to 
travel from the SA 
node (atrium) to the 
Bundle of His 
(ventricle)
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Electrical 
Conduction Cycle

• QRS Complex –
Ventricle Contraction 
(depolarization) & 
Atrial repolarization

• T Wave – Ventricle 
repolarization

• QT interval – The time 
needed for the 
ventricle to contract 
(depolarization) and 
rest to contract again 
(repolarization)

Reading EKG graph 
paper

• 5 large boxes = 1sec

• 25 small boxes = 1sec

• Number of seconds shown = 1.2 sec

• Time = horizontal

• Amplitude = height

• Small Box = 0.04 sec.
• Width – 1 mm

• Time interval – 0.04 sec.

• Large Box = 0.20 sec.
• Width – 5mm (5 small 

boxes)

• Time interval – 0.20 sec

Methods to Calculate 
Heart Rate

• How many large boxes = 6 sec ?

• How many small boxes = 6 sec ?

• 6 – Second strip

• Ventricle rate - The 
number of R waves in 
6 seconds x 10 = 
rate/minute

• Atrial rate – The 
number of P waves in 
6 seconds x 10 = 
rate/minute

• This method can be 
used with regular and 
irregular rhythms
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Methods to Calculate 
Heart Rate

• Boxes methods – on 
regular rhythms only

• Lager Boxes – Count 
the number of large 
boxes between two R 
waves (R to R) and 
divide by 300 = 
ventricle rate

• Small Boxes – Count 
the number of small 
boxes between R to R 
waves and divide by 
1500 = ventricle rate

Systematic Assessment of EKG Strips

• What is the Rate?

– Ventricle

• 6 – second: count the number of R waves in 6 seconds and multiply by 10

• Large Box: count the number of large boxes between two R waves (R to 
R) and divide into 300

• Small box: count the number of small boxes between two R waves (R to 
R) and divide into 1500

– Atrial – same as ventricle but use P waves (P to P) in place of R waves

Systematic Assessment of EKG Strips

• Is the rhythm regular or irregular?

– Ventricle

• Measure the distance between two R waves (R to R), then check the 
distance between other R to R intervals on the strip. If the distance is the 
same the rhythm is regular.  If not, it is an irregular rhythm.

– Atrial

• same as ventricle but use P waves (P to P) in place of R waves.
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Systematic 
Assessment of EKG 
Strips

• Is there a P wave before 
each QRS?

• Are P waves present and 
look the same?

• No P waves should be 
following a QRS.

• Are there more then one P 
wave before the QRS?

Note:

• Always measure the PR 
interval, QRS, QT interval, 
and ST segment on the 
Isoelectric line

Systematic 
Assessment of EKG 
Strips

• Is the PR interval within 
normal limits

• 0.12 - .20 seconds

• If the PR interval is more or 
less then normal the 
impulse is following an 
abnormal pathway or is 
delayed in reaching the 
ventricles

• Are the PR intervals 
consistence or do they 
very?

Systematic 
Assessment of EKG 
Strips

• Is the QRS narrow or wide?

• Normal =  0.10 sec

• With a narrow QRS (normal) 
the impulse is supraventricular 
or coming from above the 
ventricle

• With wide a QRS  (0.12 sec) 
the impulse is probably 
coming from the ventricle

• Do the QRSs have the same 
shape throughout?
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Systematic 
Assessment of EKG 

Strips

• Is the QT interval to long?

• Normal – 0.34 – 0.43

• Is the ST segment 
elevated or depressed?

• Interpret the rhythm

• How is it clinically 
significant?


