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Setting up a continuous 12-

lead electrocardiogram 

through ensuring correct lead 

placement 
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Learning Outcomes

GMC (2019) Practical Skills & Procedures, p5

Overview of session

▪ ECG quiz

▪ Check your ability to correctly identify the 

anatomical land marks for placing of ECG leads, 

through practical application with SP
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Learning supported through

VLE
• ECG e-learning

• Competencies for 12-lead ECG Performance
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How many electrodes do you need to 

generate a 12 Lead (view) ECG?

A.12

B.10

C.8
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An ECG should be performed with a 

patient at <45o position.

A.True

B.False
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What may the cables that connect to 

the Electrodes also be called?

A.Leads

B.Circuits

C.Lines
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How many Chest Electrodes are there?

A.8

B.6

C.4

What view of the heart do these leads 

show?

Horizontal Plane

Providing Inferior & Lateral views of the Heart
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What 3 anatomical landmarks are required 

for correctly placing the Chest Electrodes?

Angle of Louis 

(Sternal Angle)

Sternoclavicular & 

Acromioclavicular joint
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Chest Electrode Placement

The middle of the electrodes at V1 & V2  should be at the sternal edge, not to the 
side

Chest Wires are referred to as C1 – 6  or V1 – 6. 

Female Patients

- Electrodes placed 
under breast
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How many Limb Electrodes are there?

A.4

B.6

C.8

What view of the heart do these leads 

show?
Vertical (frontal) plane

Providing Inferior & Lateral views of the Heart
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How many views of the heart do you 

get from the Limb Electrodes ?

A.4

B. 6

C. 8
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Where should the limb leads be 

placed?

Right 

arm

Ride

Left 

arm

Your

Left 

leg

Green 

Right 

leg

Bike

Limb leads placed proximally 
to wrist & ankle bones.

UNLESS – clinical reason, 
Amputee/injured 
limbs/burns/ limb dressing - 
leads moved to lowest part of 
affected limb.  ECG annotated

Electrodes NEVER placed on 
trunk or shoulders/thighs in 
normal patient.
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If the machine speed and calibration is 

not set correctly the size of  wave 

forms may be misinterpreted

A.True

B.False
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Calibration of the ECG
The ECG is recorded on to standard paper travelling at a speed of 25 mm/s. 

The electrical activity detected by the ECG machine is measured in millivolts 
(gain) – amplitude of the waveform & should be set at 1mv / 10mm high.

The paper is divided horizontally into: 1 small square = 1 mm wide = 0.04 s

Each large square contains five small squares in width

1 large square = 5 mm wide = 0.2 s Standard ECG Calibration 
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What is the correct paper speed of the 

ECG?

A. 20mm / second

B. 25mm / second

C. 10mm / second



Training and development

How high should the reference 

calibration  pulse be?

A.5mm 

B.10mm

C.15mm
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If a large square is equal in time to 0.2 

seconds, how many large squares in a 

10 second trace?

A.15

B.25

C.50
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Worldwide what percentage of ECG 

recordings are incorrect? 

A.40%

B.63 %

C.84%
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Why do these rhythms look like this?

Rhythm 1

Rhythm 2

Rhythm 3



Training and development

What health condition is making 

this recording look like this?
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Can you identify from these 

ECGs what they are showing?

N.B. the ECGs are all taken from the 

same patient
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Troubleshooting

No trace or poor trace

• Check wire connections to electrodes.

• Check electrodes in good contact with skin /not dried out 

/ expiry date of electrodes. / Hair removal

Interference: 

• Metal (jewellery) 

• Movement ie   tremor / shivering 

• Noise        ie electrical appliances /medical appliances: 

infusion pumps, CPAP or ventilator tubing 

 Consider use of filter



Overview of procedure

• Explanation of procedure and Introduction: Confirm Name / DOB/ Time ECG 

taken.

• Lay patient down <45% comfortable and relaxed.

– Annotate if position >45% (ST segments can appear elevated)

• Expose chest / wrists / ankles (amputee?)

• Clean electrode sites with alcohol wipe 

• Consider electrode contact  ( clip / shave hair )

• Apply electrodes & attach wires

– Using anatomical landmarks to correctly place electrodes

• Turn on machine: (check standard settings to 10mm/mv & rate 25mm/sec)

• Record / print / label / ECG must have demographics

• Make a note on ECG for e.g.: if patient in pain / >45% position or  electrodes 

not in usual position. ie amputee.

• Never leave electrodes in position – gel can cause reaction / electrodes 

migrate ( 12 lead ECG) 
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Practical application
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