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The 12-Lead System

* The most commonly used clinical ECG-system, the
12-lead ECg system, consists of the following 12
leads, which are:

ININI
aVy,aV,,aV,
Vi Vo, Vi Vi, Vi Vi
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* To measure any electrical activity you need at
least two electrodes (a positive and a
negative) in order to form an electrical circuit

* To obtain a 12 lead ecg you would have 4
wires attached to each of the limbs, and six
wires placed around the chest, 10 wires in
total but you get 12 "leads”
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DESCRIPTION

The potentials picked up by the patient
electrodes are taken to the lead selector switch

Here the electrodes are selected TWO by TWO
according to the lead program

The signal is then given to the preamplifier

A preamplifier (preamp), or control amplifier, is
an electronic amplifier which prepares an
electronic signal for further amplification or
processing
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Itis usually a 3 or 4 stage differential amplifier
The amplified O/P is then given to the power
amplifier

The O/P of the power amplifier is fed to the
pen motor which deflects the writing arm of
the paper

Frequency selective network is an R-C
network, which provides necessary damping
of the pen
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* The auxiliary circuits providea 1 mV
calibration signal and automatic blocking of
the amplifier during change in the position of
the lead switch

* Italso include a speed control circuit for the
chart driver motor
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ELECTROCARDIOGRAPH

As the heart undergoes depolarization and
repolarization, electrical currents spread throughout
the body because the body acts as a volume conductor.
The electrical currents generated by the heart are
commonly measured by an array of electrodes placed
on the body surface and the resulting tracing is called
an electrocardiogram (ECG, or EKG)

The Electrocardiograph is an instrument, which records
the electrical activity of heart

ECG provides valuable information about wide range of
cardiac disorders
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* Electrodes are placed on each arm and leg,
and six electrodes are placed at defined
locations on the chest.

* These electrode leads are connected to a
device that measures potential differences
between selected electrodes to produce the
characteristic ECG tracings
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ECG leads

* ECG leads are

— Bipolar leads (e.g., standard limb leads) that utilize a
single positive and a single negative electrode
between which electrical potentials are measured

— Unipolar leads

* Limb leads
* Precordial leads

+ (augmented leads and chest leads) have a single positive
recording electrode and utilize a combination of the other
electrodes to serve as a composite negative electrode.
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UNIPOLAR LIMB LEADS

LIMB LEADS: Two of the limb leads are tied
together and recorded with respect to the third
limb

aVR-Right arm is recorded with respect to a
reference established by joining the Left arm and
Left leg electrodes

aVL-Left arm is recorded with respect to common
junction of RA and LL

aVF-Left leg is recorded with two arm electrodes
tied together
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* Normally, when an ECG is recorded, all leads are
recorded simultaneously, giving rise to what is called
a 12-lead ECG

* Each of the 12 leads represents a particular
orientation in space, as indicated below (RA =
right arm; LA = left arm, LF = left foot)




image6.jpeg
Electrodes, leads & wires

* Between the patient and the ecg machine is a
patient cable, and this is divided into a
number of different coloured wires (10 wires
for a 12 lead ecg).

* Alead is a view of the electrical activity of the
heart from a particular angle across the body,
obtained by using different combinations of
these wires.




