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Abstract

PROPOSED RADIOLOGICAL PROTECTION RULES FOR PATIENTS IN RADIODIAGNOSTICS.
Faced with the increasing exposure of the population to ionizing radiations and the need to

respect users' rights, political and scientific efforts have been undertaken in order to improve image
quality in radiodiagnostics and reduce risks to patients. In Brazil, in the past 20 years, a low rate of
investment in this area and inadequate health policies have lead to diagnostic radiology services of
poor quality. For their part, scientific societies, professional associations and the Ministry of Health
have issued federal and state norms which require the control of physical parameters of the
radiological equipment. Consequently, there is a need to create a National Reference Laboratory to
oversee, inspect and evaluate the implementation of such norms. Another topic addressed in this
article is the professional profile of the Medical Physics Specialist.

1. INTRODUCTION

The danger of dealing with X rays arises from their capacity to ionize matter. Since
the turn of the century, specialists have been focusing on the safety of the medical
applications of ionizing radiation, and their observations have lead to modifications in the
philosophy of radiation protection. These modifications were brought on by the knowledge of
the relationship between applied doses and the harmful effects induced by radiation.
Advances in radiation protection have been achieved based on the notions of population
exposure, hereditary effects and the limitation of risks to patients. The proposal discussed
below seeks to ensure not only low doses to justify a radiological exam, but also that they be
kept as low as possible in a cost-benefit context. The radiological image must contain all the
details needed for good diagnosis. The efficacy and success of a good exam depend on the
production of good quality images. Therefore, a correct methodology for acquiring these
images is essential. Based on these needs, most countries have concentrated efforts in the last
20 years on the implementation of programmes which can guarantee the quality of the
radiographic image [1]. In Brazil, the implementation of Quality Assurance Programmes
(QAP) has been assured in radiological departments with the approval of law 8080 dated 09-
19-1990 and related norms (CNS 6/88-01-05-89, CNEN 12/88-CNEN-NE-3.01). In addition,
attention is paid to the certification of the professionals who work in this area: the Medical
Physics Specialists.
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2. THE PRESENT SITUATION

At present several decrees, sanitary codes and state laws contain "Practical Norms for
Protection from Ionizing Radiation". In some Brazilian states, these norms are very advanced
and their application covers close to 100% of the radiological departments. In others,
application is far from ideal. Pursuant to rule GM 595 dated 04-20-1995, a
technical-scientific group has been charged with drawing up technical regulations called
"Directives for Radiation Protection in Medical and Odontological Radiodiagnostics".

A database developed by the National Commission of Nuclear Energy (CNEN) aims
to apply to Brazil the analytical models which correlate the frequency in the use of
radioactive sources in medical and odontological radiology with a grading of industrialization
and level of health care of the population [2]. Pursuant to Rio de Janeiro state government
Decree No. 1754 dated 03-14-1978, all health departments working with radiological sources
are required by law to have a radiological protection license provided by the Institute of
Radiation Protection and Dosimetry (IRD). IRD inspections have shown that in over 80% of
the radiological examinations, entrance doses were higher than the international acceptable
limits [3].

Over the last decades, inadequate health policies and low investments in the social
sector have lead to services of low quality in radiological departments, especially in public
hospitals. Governmental obligations have been transferred to private health companies, which
has lead to a discriminatory situation in health care.

3. PROPOSAL

The lack of specifications, tolerances and especially, safety requirements, is in stark
contrast with the constant and rapid technological evolution of the health care equipment
sector. This situation leads to the inadequate use of procedures, techniques and products and
hence to an increasing risk to patients and professionals. With a view to protecting the
population and ensuring the right to health care services of good quality, criteria must be
established which take account of the national situation. These criteria include:

(a) Setting up mechanisms for the orientation and education of service personnel and
users.

(b) Standardizing inspection procedures.
(c) Establishing an information and evaluation system.
(d) Providing technical assistance to radiology departments.
(e) Promoting basic and specialized training so that more and more professionals are able

to work in the radiology departments.
(f) Encouraging the airing of problems to find solutions and increase the exchange of

experiences.
(g) From a National Reference Laboratory, carrying out joint actions among several

entities as a way of exchanging knowledge, supervision and of facilitating evaluation.
(h) Increasing communication channels between the National Reference Laboratory and

service personnel.
(i) Planning radiodiagnostic activities annually, with emphasis on problems,
(j) Drawing up time charts to evaluate activities and goals,
(k) Evaluating technical procedures, programmes, quality of actions, quality of the work

performed by professionals, correct use of equipment and interaction systems with the
users.
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For most radiology services, the regulations which determine the handling of
radioactive sources are based on national legislation or regional regulations established by
local authorities. The departments have the obligation of interpreting and fulfilling the laws
aimed at improving radiation protection for patients, the public and workers. The
establishment of criteria should be the responsibility of a Safety Committee for Radiological
Protection, certified by a reference laboratory. This committee should be composed of
medical doctors, technicians and specialists in radiodiagnostics. Moreover, the committee
should write a code of behaviour, promote periodical meetings and keep updated records for
each institution. The reference laboratory should co-ordinate all activities and offer technical
support to all institutions which work with ionizing radiation.

In order to be certified, a Medical Physics Specialist should fulfil the following
requirements:

(a) he/she shall hold a degree in a technological area;
(b) he/she shall have completed a specialization of at least one year, including formal

courses in the subjects of radiation protection, radiobiology, internal and external
dosimetry, technological assessment, metrology, medical techniques, seminars,
practical work covering quality control of equipment and radiation protection of
patients, workers and the public;

(c) he/she shall have completed one year of supervised internship.
The measures proposed herein contemplate a more efficient system of control, a new

relationship between the authorities and the users, and a search for a way to raise public
consciousness so that it will demand health services and products of a higher quality.

4. RADIATION DOSES

Radiation doses which are absorbed by tissue and are necessary for good diagnosis
depend very much on the body part involved, equipment characteristics, technical parameters,
X ray beam quality and number of exposures. One of the main requirements for radiation
protection is that all radiological exams which are not expected to contribute to any diagnosis
should be avoided and all doses minimized, to the extent possible, even when diagnostic
examinations are justified. It must be considered that even in the low energy ranges, there is
always a risk associated with each radiological exam. Old and inadequate equipment can
generate high doses and cause undesirable cellular reactions at the threshold of international
standards to produce deterministic effects [4].

5. QUALITY ASSURANCE PROGRAMME

Good quality radiographic images (precise diagnostics and optimized doses) require
the adoption of methods that guarantee overall quality. At each step of the radiographic
process (X ray equipment, radiographic technique, image processing and radiography
viewing conditions) it is necessary to ensure high quality standards [1].

The search for optimized radiographies requires the correct identification of the main
diagnostic image parameters. It starts with the knowledge of the X ray generator's efficiency
and limitation, consideration of human errors, positioning of patients and correct choice of
exposure parameters. In this context, the Quality Assurance Programme (QAP) provides
periodical and continuous monitoring of correct procedures in radiological departments and
establishes the frequency of inspections and tests.
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6. TOLERANCES AND LIMITS IN DIAGNOSTIC RADIOLOGY

In diagnostic radiology, Quality Control (QC) provides the tools necessary to measure
and monitor the performance of the parameters involved in the formation of the radiological
image. QAP guarantees that the results will be collected and evaluated as part of the
administrative functions of the department. QAP = QCT (Quality Control Tests) +
Administration + Management + Education + Training.

In any measuring process, errors and allowable variations play an important role in
establishing the structure for the interpretation and analysis of the results. For this reason, the
nature of errors must be discussed as well as their propagation in a system composed of
several components.

7. RESPONSIBILITIES OF THE MEDICAL PHYSICS SPECIALIST

Diagnostics, therapy, magnetic resonance, bioelectric examinations of the heart,
ultrasound and nuclear medicine are some of the areas where ionizing radiation is used for
medical purposes. In all of them, the performance of the Medical Physics Specialist is
essential and his or her relationship with the medical doctors crucial. In research and
teaching, the Medical Physics Specialist also plays an extremely important role, as well as in
radiological protection [5].

The work of the Medical Physics Specialist is traditionally associated with radiology
departments. Due to the interdisciplinary aspect of radiology, Medical Physics Specialists
work in close collaboration with biomedical engineers, clinical engineers, computer
specialists, chemists and other professionals of related areas. In recent years, an increase in
demand for radiology professionals has been observed due to the development of new
technologies in radiodiagnostics, the increase in the cost of services, the complexity of the
equipment, a rise in the number of radiological services, the use of computers to preserve
data, the scanning of images, the reduction in doses and the improvement in image quality.

For the preceding reasons, we consider it inappropriate that the certification of a
Medical Physics Specialist should be the responsibility of any professional association, due to
the interdisciplinary aspect of the profession. It is our view that the radiology professional
should be certified by universities and/or research centres, and possibly the IRD of CNEN.

In the occupational area, the fact that doses are below the limits does not imply
adequate radiation protection conditions. Dose limits represent the most unfavourable
conditions in working with ionizing radiation. Only the correct implementation of consistent
procedures for the limitation of doses (apart of QAP) can guarantee effectiveness. The model
suggested in this article requires a broad capacity of control on the part of the responsible
agencies, which would also entail an improvement in the public health codes, a good
infrastructure and well trained personnel.

8. CONCLUSIONS

If it has been decided that a radiographic examination is necessary, radiological
protection means to obtain the radiography are to be optimized so as to derive all the
information necessary for a precise diagnosis with a minimum dose to the patient. This can be
achieved by establishing quality criteria for the radiographic images, for each kind of exam,
through the implementation of the QAP.
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As part of the radiological protection survey, routine checks covering the following
areas must be established: quality control of the X ray generators, conditions of the darkroom
and automatic processors, exposure levels to patients, workers and the public.

Upon delivering the working permit for a radiological department, it should be the
responsibility of the Public Health Services to require implementation of procedures leading
to a qualitative improvement in the performance of the department. The certification and
working permit should be based on the good functioning of the equipment and accessories,
proper radiation doses and team performance (technicians, radiologists, etc.), in accordance
with the QAP. Scientific societies should promote the concept of quality assurance, provide
training, give recommendations and apply norms and procedures accordingly.

REFERENCES

[1] YACOVENCO, A.A., Programa de Garantia da Qualidade em Radiologia Diagnostica,
M.Sc. Thesis, Programa de Engenharia Nuclear, COPPE/Universidade Federal do Rio
de Janeiro, Rio de Janeiro (1995).

[2] PEIXOTO, J.E., CAMPOS, M.C., CHAVES, R.Q., "A Database for the National
Radiation Control Programme in Medical and Dental Radiography" (Proc. Int. Symp.
On Rad. Prot. Infrastructure, Munich, May 1990), IAEA, Vienna (1990).

[3] PEIXOTO, J.E., BESSA, S., FERREIRA, R.S., Quality Assurance in Dental
Radiology, personal communication, Instituto de Radioprotecao e Dosimetria/CNEN,
Rio de Janeiro (1984).

[4] YACOVENCO, A.A., FERREIRA, R.S., "Normas Basicas de Seguranca na Radilogia
Medica" (Proc. VI CGEN-Congresso Geral de Energia Nuclear, Rio de Janeiro,
October 1996), Rio de Janeiro (1996).

[5] INTERNATIONAL COMMISSION ON RADIOLOGICAL PROTECTION,
Radiological Protection and Safety in Medicine, ICRP Publ. No. 73, Pergamon Press,
Oxford and New York (1996).

108


