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Abstract

With medical radiation exposures to mankind ranking the highest among man-made radiation, radiation
protection safeguards have to be put in place in all countries. Competent authorities should have the legal
legislation and adequate infrastructure to ensure implementation, enforcement and compliance with the radiation
protection standards. Justification, optimization, quality assurance and control are to be the guiding ideals for
those who prescribe and/or carry out radiographic procedures. Radiation dose limitation in medical practices is to
be encouraged so far as it does not compromise image quality and the provision of a direct benefit to the exposed
individual.

1. Introduction

Medical exposures contribute the highest man-made doses to the world population. When risk
of medical irradiation is compared with the risk from other sources of man-made exposures or
from natural background radiation, the doses received in medicine range over four orders of
magnitude (1) .Through out the world, there is over use of diagnostic radiology, and in
developing countries the economic aspect of unnecessary radiology is significant. Patients
have come to believe that no examination by their doctor is complete unless they have been
"x-rayed" (2) The actual procedure is satisfying because it is usually dramatic, yet causes
little discomfort or inconvenience. There is, therefore, great need for radiological protection of
patients in diagnostic radiology.

1. Justification of medical exposures

Medical exposures should be justified by weighing the diagnostic benefits they produce
against the radiation detriment they might cause, taking into account the benefits and risks of
available alternative techniques that do not involve medical exposure (7).

The decision as to whether an examination involving a certain radiation dose to patient is
justified is the responsibility of the physician requesting the examination or of the practitioner
who carries out the procedure.

In all cases, the practitioner shall satisfy himself that the necessary information is not already
available from other previous examinations and investigations or that equal information could
not be obtained at a lesser risk from investigations using other techniques (8).

There is therefore no need to request for a radiological examination without determining
whether a similar examination had been performed. Any previous radiographs are part of the
patients' record and are essential when interpreting the new examination. A proper storage
and retrieval system is essential for the efficient use of radiology and contributes to the
limitation of unproductive examinations (2).

In order to prevent unnecessary exposures, no practice involving exposure to ionizing
radiation shall be authorized by the relevant competent authorities unless the introduction of
the practice produces a positive net benefit (3).
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2. Optimization of protection for medical exposures:

The design, plan, and subsequent use and operation of sources and practices shall be
performed in a manner to ensure that exposures are as low as reasonably achievable (3)

2.1. The x-ray equipment should be so designed to ensure that: -

a) failure of a single component of the system is promptly detected to avoid unplanned
exposures to patient.

b) there is minimal human error in the delivery of exposures.
c) they conform to the International Electrotechnical Commission (IEC) standards and the

ISO standards.
d) operating terminology and values are displayed on operating consoles in a language

understood by the user.
e) radiation beam control mechanisms are provided.
f) exposure rates outside examination area are as low as reasonably achievable.
g) the devices automatically terminate irradiation after a preset time (7).

2.2. The medical practitioners who prescribe or conduct radiological diagnostic
examinations should ensure: -

a) exposure to the patient be the minimum necessary to achieve the required diagnostic
objective.

b) whenever feasible, shielding of radiosensitive organs is provided.
c) highest kVp that permits good diagnostic image is used.
d) faster intensifying screens are used.
e) use of carbon fiber cassette fronts and table tops. Patients dose is reduced to as much as

50%.
f) Use of tight collimation. This means a smaller irradiated area and less risk to the patient.

Good collimation also improves image quality.
g) Proper beam filtration. Addition of a proper amount of filtration to the x-ray tube offers

reduced patient exposure.
h) For pregnant patients, any procedure which exposes the foetus to the direct beam is

delayed to the third trimester or if possible after completion of pregnancy (8).

3. Quality control and quality assurrance of radiographic equipment:

Quality Assurance (QA) is a program to produce high quality radiographs with minimum cost
and minimum patient exposure. Quality Control (QC) is the routine measurement of the
physical parameters of the various components of the x-ray imaging system. The major
components are the x-ray generator, the x-ray tube and image receptor, the image processor
and ancillary equipment (6).

Regulatory Authorities should establish procedures for quality assurance to ensure maximum
protection to patient. In Kenya for example, this is carried out by the 'The Radiation
Protection Board', the competent authority that keeps a record of all radiation facilities in the
country. The program determines when maintenance or repairs are required in order that a
facility may continue to produce high quality radiographs with minimum patient exposure.
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Various test tools are used to evaluate parameters like Kvp accuracy, mAs reciprocity, focal
spot size evaluation, x-ray beam alignment, Half Value layer (HVL).

3.1. The quality assurance programme ensures that:

a) planned and systematic actions aimed at providing adequate confidence that the specified
design and operational requirements related to protection and safety of patients are
satisfied (7).

b) production of optimum quality radiographs, increasing patient safety (9)
c) accurate and reproducible performance of the x-ray generator_and ancillary equipment

ensuring a consistent technique chart thus reducing radiographic errors (9)
d) unnecessary exposures due to improper film development (10) or a faulty x-ray machine

are avoided.
e) There is no variation of the machine output, ensuring that the patient is not needlessly

overexposed (8)

Quality control tests should be performed periodically to ensure continued good performance,
equipment initially installed in good condition and proper calibration can deteriorate over
time, and very often this deterioration is so gradual that it is only detected when QC checks
are made.(8)

4. Qualified radiographic staff

In some hospitals and other institutions, doctors or nurses who have no radiographic
qualifications are obliged occasionally to make an x-ray examination. Responsibility for
ensuring that this does not happen lies with the competent authorities. In Kenya, for example,
this is safeguarded by the establishment of the Radiation Protection Act, 1982. The Act in
section (9) states that "No person shall cause ionizing radiation to be applied to any other
person for the purpose of diagnosing or treating a disease unless the application is prescribed
by a medical or dental practitioner registered under the Medical Practitioners and Dentist Act.
No person shall administer ionizing radiation to another person unless he is in possession of a
valid licence issued under the Act" (4).

If the x-ray operator is not well trained, he may make a mistake in setting the various controls
on the x-ray unit or in positioning the patient, resulting to unnecessary repeat x-ray (10), and
even to over exposure of patients.

A properly informed radiographer is able not only to help reduce the radiation risk to the
patient, but also help soothe any unnecessary fears that might arise (8)

The practitioner should have adequate training in the field of radiation protection accepted by
the competent authority (5).

5. Dose limitation in medical exposures

Medical exposures are usually intended to provide a direct benefit to the exposed individual.
If the practice is justified and the protection optimized, the dose in the patient will be as low
as is compatible with the medical purposes (11).
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When the examination is directly associated with illness, the dose limitation system can be
applied, except for the dose limits.

In each individual case of exposure, the individual who is to be exposed to the risk is also the
individual who has the benefit of examination. The limit is therefore not required because the
outcome of the justification and optimization procedures should always be in the best interest
of the individual incurring the risk at any level of dose (3).
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