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The cardiovascular instruments separated into two groups
1.

2. Therapeutic devices:

Diagnosis devices:
ECG device and its
components:
a- Electrodes
b- Amplifiers
c- Patent Monitors.

ab-

Defibrillators
Pacemakers.

Electrocardiography ECG is the process of recording the electrical activity of
the heart over a period of time using electrodes placed on the skin. These
electrodes detect the tiny electrical changes on the skin that arise from the heart
muscles of depolarizing and repolarizing during each heartbeat. It is a very
commonly performed cardiology test.
Normal rhythm produces four entities — a P wave, a QRS complex, a T wave.
The P wave represents atrial depolarization.
The QRS complex represents ventricular depolarization.
The T wave represents ventricular repolarization.
The U wave represents papillary muscle repolarization.
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 In the body current flows in the form of moving ions while in the wire and
metal the currents flow in the form of moving electrons.
 An interface between the body and a metal electrode, ion flow must be
converted to electron flow through a chemical reaction.
 If we use ordinary metals as electrodes (like electrodes of platinum)
chemical reaction will happen and cause:
1. Polarization at the interface.
2. Gas bubbles.
3. Electrode- body interface is electrically unstable.
 The resultant electrode to solution interface is electrically unstable
produces electrical Noise and draft which may be larger than the ECG
signal.
These problems can be avoided by using silver-silver chlorides (Ag-Agcl).
(Ag-Agcl) electrode characterized by
a- Easy made by electrodepositing a silver chloride coating on pure silver
electrodes.
b- Current passage very readily through it
c- No formation of gas
d- No electrical noise
e- No polarization.

Ag-Agcl electrodes and the skin:
For the reasons that mentioned above the Ag-Agcl electrodes is the natural
choice for the typical patient monitoring electrode as shown in the figure below:
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1-

At the electrode to skin interface, complex layers of positive and negative
charge form. This electrical double layer should not be distributed by
patient movement, which might cause artifacts (undesirable voltage
changes).This problem can be solved by:



The electrode is recessed from the skin.



The space between the electrode and the skin is filled with a conductive
paste.

2-

A large motion artifact can come from the skin itself. There is a
metabolically generated potential of about 40 mV between the inside and
outside of the skin. If this potential were stable it would cause no problem.
However, it varies with skin movement:



It cause little problem when a resting ECG is taken



It cause large artifact in an ECG taken when a patient is exercising or rolls
over in bed.
B- Amplifier:
For a normal ECG signal the amplitude of the typical signal is about
1 mV, while from the outer sources of the power line will be much larger
potential (10 mV), this voltage known a common mode voltage which
added to the ECG potential making the ECG potential nearly useless, the
amplifiers used to record the ECG must be able to eliminate the interference
from voltages induced in the body from such external sources.
To avoid CMV it is used special type of amplifier called differential
amplifier

C- Patient Monitoring:
After amplification, the ECG signal must be displayed.
The ECG signal can be displayed by using
1-

Pen recorder
It’s a permanent recording.
Use in routine diagnostic ECG.
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ECG- oscilloscope
 Use for continuous monitoring
 The viewing screen is coated with phosphor that glows for several
second.
 The modern type uses a microcomputer to store the ECG
information.

3-

Cardio tachometer
It is automatic alarm device
Use in intensive care unit (ICUS)
The heart rate is indicated on a meter.
If the HR ≈ 120 beats/min, the metal needle will contact the high alarm, the
alarm will be sounded. If it drops below ≈ 50 beats/min, the alarm will also
sounded.

2-Therapeutic devices
1-Defibrillators:
Fibrillation: It’s rapid irregular and ineffectual contraction of the heart muscle.
Defibrillators: It’s devices that make the contraction of the heart muscle regular
and effectual. As shown in the figure.
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Many heart attack patients undergo sudden changes in rhythm. Death follows
within minutes unless the heart can be defibrillated.

It consists:
12345-

Transformer
Rectifier
Capacitor
Switch
Two paddles.

Method
The paddles are metal electrode 7.5 cm in diameter. The paddle electrically
insulated to prevent accidental shock to the operator. When the switch is thrown, a
current of about 20 A flows through the heart for about 5 msec. This current
contract every muscle fibres in the heart at the same time, all the muscle fibres
then recover at about the same time, and the heart can initiate normal rhythm
again.

2-Pacemakers:






When the AV-node is damaged, the ventricles receive no signals from the
atria.
However, the ventricles do not stop pumping; there are natural pacing
centers in the ventricles that provide a pulse. The resulting heart rate 30
beat/min will sustain life, but the patient may have lived a life of semiinvalid.
To improve the quality of life for patients artificial pacemakers have been
developed.

The pacemaker contains:
1. A pulse generator output pulses 72 pulses/min.
2. It operates on batteries that last about 2 years.
3. It is made of materials that not react to body fluids.
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Method
Patient is give local anesthetic →→ pacing wire is fed a slit in the shoulder
vein→→advance under fluoroscope control →→ until the tip is imbedded in the
wall of the right ventricle→→ the pacemaker is placed in the pocket under the
skin.
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