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Safety with Electrical Apparatus

@

Physiotherapist and other tiealth care professionals
work with patient in hazardous environments such as
hospitals and private clinics.

@

Defcctive equipment, errors of judgment based on
lack of knowledge concerning safety regulation and
principles can cause damage and electrical
hazards.
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- Electrical Shock

<*Electrical shock is the primary
concern of clinician. Electrical shock
Involves the flow of current through

human tissues, usually with adverse
effect.
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- Electrical Shock

<+*The danger from an electrical shock
depends on

1- The type of current

2- How high the voltage is.

3- How the current traveled
through the body.

4- The person's overall health.

5- How quickly the person is treated.
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IMMEDIATE TREATMENT OF
MAINS CURRENT

If any of these signs or symptoms occur:

i

0- Seizures

8- Unconsciousness
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IMMEDIATE TREATMENT OF
MAINS CURRENT SHOCK

While waiting for medical help, follow these steps:

1- Look first. Don't touch. The person may still be in contact with
the electrical source. Touching the person may pass the current
through you.

2- Turn off the source of electricity, if possible. If not,
move the source away from you and the person, using a
non-conducting object made of cardboard, plastic or wood.

3- Check for signs of circulation (breathing, coughing or
movement). If absent, immediately start to clear air-way,
mouth-to-mouth cardiopulmonary resuscitation (CPR) and
external cardiac massage.

4. Transfer the victim to the nearest hospital.
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Electric Burn

All forms of powerful electric stimulation of the skin
can cause burns especially unidirectional currents.

This can be avoided by ensuring that the contact
surface between the electrode
and the skin is well covered with gel
(the better the contact, the lower the resistance).
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Electric Burn

Burns can be avoided among
these patients by lowering
frequency stimulation to its lowest
possible effective level to
treatment considerably lower
amounts of energy to the skin than
high frequency.
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Safety Features of Electrical,
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Mains

<

should never be ensures that
removed The use of insulating electrotherapy
from an outlet by transformer and equipment is in the
pulling on the power core-balance relay. optimum condition
cord itself. for use.

Dr. Amal HM. Ibrahim
aebrahiml23@hotmail.com



S )|
s

- P —

Dr. Amal HM. Ibrahim
aebrahiml23@hotmail.com



L 4

A[@[@@U’@ﬁ&ﬂ@ 5@1[@@%@ ‘[r’@m th

Any equipment that is suspected
of being defective should be removed
from service.
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The output of some
machines like

interferential therapy
devices can be

affected by close
proximity to an
operating

SWD/PSWD

f machine. J
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prevent the flow of
gel will create a current over the

glaze over the entire electrode
surface.
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Terminology

Accommodation (ability) }

The capacity of nerve tissue to protect
itself against impulses that increase In
strength slowly (by inactivation of
pores in the membrane, the action

potential cannot formed). The muscle
filbers have less accommodation
power.

Dr. Amal HM. Ibrahim
aebrahim123@hotmail.com



Acupuncture point Is
considered as a place
~where a small bundle of
A dand sympathetic
efferent fibers pierce the
deep fascia to become

- more superficial.
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Terminology

Acetylcholine ’

A neurotransmitter that is
essential for transmission
of nerve impulses. Like
transmission of motor
nerve impulse to the
muscle fibers.

Neurotransmitter release at the neuromuscular junctionmht
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Ooncermng electrotherapy
adaptatlon meansthe
reducxlen in nerve response A

~and this |s,usually a8 o
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Termi '1 ’

Amplitude

(A)

wanvelength

amplitude
[pavwier]

ti e b‘

one oscillation

[frequency is number of
oscillations per second)
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Terminolo

Ampere

It is the rate at which electrons move past
a given point. An ampere is equal to 1
coulomb (C) per second. Ampere indicates
the rate of electron flow. A milliampere
(mA) is one thousandth of an ampere; a
microampere (JA) is one millionth of an
ampere.
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Anesthetic
drug

It is a chemical compound that causes a
loss of sensitivity to mechanical and
noxious stimulation. An anesthetic will
temporarily inactivate the sodium
channels that make it impossible for an
action potential to originate.
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Terminolo

Capacitance

The abillity of tissue (or other material) to store electricity.
For a given current intensity and pulse duration
The higher the capacitance the longer before a
response. Body tissues have different capacitance.
From |least to most:
*Nerve (will fire first, if healthy)
*Muscle fiber
Muscle tissue
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Terminolo

Capacitance

 Increase intensity (with decrease pulse

duration) Is needed to stimulate tissues with

a higher capacitance.

1 Muscle membrane has 10x the
~capacitance of nerve
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Terminology
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Terminology

It is the number of cycles per second
or millisecond (thousandth of a
second), or microsecond (millionth of
a second). The unit of frequency is
Hertz (Hz). A thousand cycles per
second is a KiloHertz (KHz).
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Terminology

Rise time refers to the time
required for the wave form to
go from O V to its peak
amplitude.
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twitch
cle

Slow twitch or red muscle fibers are
highly vascular and slow to contract
and relax.
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Cannot Interferes
Concentrate  with Tasks

Worst Severe Moderate  Moderate Mild No
Pain Pain Pain Pain Pain Pain

( Visual Analogue Scale )
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Is the difference in concentration of free electrons and is referred to as the
electromotive force (EMF), electrical potential difference, or voltage. In order for
electrical current to flow there must be one location with high concentration of
free electrons and another one with low concentration of free electrons. The
electron will flow from high concentration to low concentration. The great
difference in concentrations leading to great potential of electrical flow. The unit
of electromotive force or potential difference is the volt (V). One volt is the
electromotive force required to move one ampere of current through a
resistance of one ohm (Q).

Electromotive force (V) = Current (A) X Resistance.
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