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Introduction

[onizing radiation has played an important role i the beatment of
disease since Roentgen described his “X-rays™ in 1893

Despite the advances in other therapeutic modalitics. radiotherapy 1s
still  considered an effective method that benefits many patients who
cannot be treated adequately by other means.

Since surgical approaches have gained popularity m the treatment of
skin tumors, mnot all dermatologists are familiar with the benelits of
jonizing radiation for patients with cutaneous ncoplasis and certam
other skin disorders.

The Aim of this essay is to outline the current mdications for using
jonizing radiation n dermatology with therapeutic outcomes

It also, points out the physical and biological factors. reactions 1o
jonizing radiation and protective measures. It is an attempt to discuss
the principles of radiotherapy so that, optimal therapy can be selected

for individual patients.
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Review of Literature
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Physical basis of radiation

In 1895, Roentgen made the first of his discoverics concerming
a new form of electromagnetic irradiation Using the algebraic
svmbol for the unknown, he used the term X-ray (o describe this
radiation (Roentgen,1895).

Electromagnetic radiation:-

X-rays are  part of the electromagnetic spectram. which also
mcludes  gamma rays , ultraviolet rays , visible hight. infrared light
and radio waves. they may be described as the periodic vaniation of
intensities  of electric and magnetic fields at a given point. They are
characterized by the following parameters:-

- The frequency (V) is the number of waves produced per second.
- The wavelength (1) is the distance between two successive pomts
in the wave that are characterized by the same phase of oscillation.
The velocity (C) 1s the distance the wave moves per ccond
The relationship  among  frequency , wavelength and velocity s

expressed by the equation: C =V &  The unit of enerey (E)

most  often used in radiological physics is electron volt (ev) which

is defined as the kinetic energy acquired by an electron falling
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ummpeded through a potential difference of | (V) and s cquivalent
o 1.6 x 10" erg or 1.6 x 107 j( Braun - Falco ¢ial . 197 6
Production of x-rays:-

X- rays are produced when high - speed elcctrons possessing
sufficient  kinetic energy strike matter. The mechamsm by which the
formation of x -rays occurs 1s by one of two ways (Brems radiation
& characteristic radiation).

Brems radiation:-
An electron possessing a kinetic energy I enters the

clectromagnetic  field of an atomic nucleus which causces tic clectron
to undergo a deflection and consequent deceleration [n this manner
the electron gives up some of its energy in the form of an x -ray
quantum having an energy hv. The electron 1s left with an energy

E,  hv. (Fig.1)
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Figure -1. Production of brems radiiio

_

Quoted from (Braun - Faico et al.. 1971,
the  x-rays which are produced by the this elcctron deeclaration
are termed “ brems radiation “ The possibillity that an electron will
undergo such a deceleration increses as the atomic number of the
target element is increased. The greater the decelaration of the
electron the greater will be the energy  hv, of the brems ray

quantum emitted (Braun - Falco et al., | 976).
Characteristic radiation:-

Inthis  manner the electron strikes an orbital clection .o the
target matenal, dislodging it from an inner orbit and causmg 11 to
Jump to a more energetic outer orbit not vet filled to capacity This

1S an unstable or “excited” atomic state.
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The atom returmns to its ground statc when an arbital clectron
from an outer shell moves into the space vacated by the disledged
qmer orbital electron. This transmission back to the ground state 1s
associated with the emission of one or more photons. The energy.
hv, of such a photon is determined by the charactenstic ot the
atoms of the target element. Hence, This radiation is given the term
characteristic radiation ( Goldschmidt and Sherwin, 1980).

The replacement of an electron  on the k orbr el
emmission  of the characteristic K radiation while, replacement of an
clectron on the L orbit produces characteristic L radiation. cte. The
process of X -ray production by displacement of an orbital electron
requires the following conditions:-

. the target element must have a high atomic number (eg.
tungsten). Use of elements with a lower atomic number will result
in less energetic radiation.

The energy of the incident high - speed electron miust bowrearey
than the binding energy holding the orbital electrons i then wmner
shells {e.g. K and L).

An energy greater than or equal 67 Kev is required 1o dislodge

an electron on the K orbit of tungsten. This means that the x-ray
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