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Abstract

High accuracy in radiotherapy is required for the good outcome of the treatments, which in turn implies the need
to develop a comprehensive Quality Systems for the operation of the clinic. The legal requirements as well as the
recommendation by professional societies support this modern approach for improved accuracy, safety and
accident prevention. The actions of a national radiation protection authority can play an important role in this
development. In this paper, the actions of the authority in Finland (STUK) for the control of the implementation
of the new requirements are reviewed. It is concluded that the role of the authorities should not be limited to
simple control actions, but comprehensive practical support for the development of the Quality Systems should
be provided.

1. EC directives lay down the legislative basis for quality systems

The EC directive on medical exposure (MED) [1] and the directive on basic safety standards
(BSS) [2] lay down the basis for the radiation safety of the patients and the staff and public,
respectively. The number of detailed requirements in these directives implies in practice that
the user of radiation must establish and maintain a well documented system of organizational
and technical arrangements to ensure radiation safety of the operation. In terms of modern
quality concepts this is considered equivalent to saying that the user must have a
comprehensive Quality System [3] for the operation.

For radiotherapy, the requirements by the EC directives are supported by the
recommendations issued by the European Society for Therapeutic Radiology and Oncology
(ESTRO) [4,5]. The recommendations by ESTRO on the Quality Systems in radiotherapy
combine the general principles of quality standards [3] with practical experiences on quality
assurance in radiotherapy procedures [6]. The recommendations provide the general approach
of the quality standards but tailored to the concepts and practical needs in the field of
radiotherapy.

2. Regulatory actions at a national level

The radiation protection legislation in Finland has established the basis of radiation safety
essentially in terms of licensing the use of radiation and setting up a number of requirements
on the arrangements for radiation safety by the user. The implementation of the requirements
is verified by regular inspections of the operation, including the inspection and acceptance of
the local quality assurance programs, by a radiation protection authority (STUK). As a
particular detail for radiotherapy, the inspections by the authority incorporate a thorough set of
dosimetric measurements to verify the accuracy and correctness of the procedures applied by
the user.

The new EC directives (BSS and MED) imposed a number of changes in the basic legislation
for radiation protection, while a special degree by the Ministry of Health and Social Affairs
was issued to cover the detailed requirements given in the MED directive. Based on the
predictions of the practical impact of these changes, as well as on the recommendations
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published by the ESTRO, a national working group of radiotherapy experts (physicians,
physicists and a nurse) was convened by STUK in order to prepare a national guide on Quality
Systems in radiotherapy. The guide, finally issued in autumn 2000, is entirely based on the
ESTRO guide [5] but is written in Finnish and supplemented by the national experiences of
clinical work. A few meetings with key radiotherapy physicians, physicists and the heads of
radiotherapy departments preceded this work in order to provide the necessary support and to
direct the effort on the actual needs of the clinics.

Besides the changes of the basic legislation and the above practical guide on Quality Systems,
a number of special guides (so called ST-guides) to supplement and detail the legal
requirements have been issued by STUK. Some of these pertain to all applications of radiation
(e.g, guide on personnel monitoring), but two of these are specific to the radiotherapy
applications: "Quality Assurance for Radiotherapy" and "Radiation Safety of Radiotherapy
Rooms and Equipment". The former one is the key guide, which details the basic principles
and requirements for overall QA in radiotherapy.

3. Regulatory actions versus audits

An important new concept in the requirements for overall QA in radiotherapy is the need for
internal and external audits of the radiotherapy process. Here a clear distinction has to be
made for the following types of audits:
a) Quality Audits for external certification that the Quality System operated by the clinic

conforms to a given standard.
b) Dosimetry Audits or "Quality Audits" for the verification of the accuracy and correctness

of the local dosimetry and quality control procedures.
c) Clinical Audits as introduced in the MED directive, for a comprehensive evaluation of the

quality of the clinical practice including the work done by all professionals of the clinic.
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Fig. 1. The distribution of deviations of the absorbed dose to water measured by the
hospital at the reference point in high-energy photon beams, from the result of
corresponding measurement by STUK.

The last one is the most comprehensive evaluation aiming at comparing the existing clinical
practices with "good" practices and introducing improvements when necessary. As such, it
should inherently include an element for the verification of the correct dose to the patient; in
other words, Dosimetry Audits should be a part of its implementation. For the full
implementation of the Clinical Audits, no exact model nor detailed recommendations are
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available but the requirement in the MED directive calls for its implementation in accordance
with the national arrangements. The objectives of the Clinical Audits are well specified in the
new Finnish legislation, while the organization and practical implementation of the Clinical
Audits are now under extensive discussion between authorities, professional societies and
radiation users.

The extensive comparative measurements by STUK, in connection with the regular
inspections of radiotherapy equipment and practices, are considered as a practical means of
control. These are aimed at verifying the accuracy and the correctness of methods of Quality
Assurance applied by the user, the criteria being set by the action levels defined for the results
of the comparative measurements. An example on the distribution of the observed deviations
are given in Fig. 1.

The system of regular comparative measurements provides STUK with the necessary follow-
up and confirmation that the technical conditions for a high-quality radiotherapy are
continuously maintained in all clinics. The system of on-site visits enables a much more
effective and comprehensive evaluation than a mere postal control of certain parameters with
the help of thermoluminescence dosimeters, as widely applied for audits [7]. During the on-
site visits, the problems can be immediately identified and further investigations and the
necessary remedial actions initialized.

Due to the established system of regular site-visits with comprehensive measurements, in
Finland there is no need for postal TL-audits in the same sense as recommended e.g. by the
ESTRO. However, an occasional participation of the clinics at other audit programs, such as
the ESTRO-EQUAL program [7], is considered to provide a useful external audit of the whole
national system of comparative measurements. Further, the TL-audits for the comparative
measurements, carried out annually by the IAEA for the laboratories in the SSDL Network,
provides another confirmation of the accuracy and quality of the methods applied in the
national system.

4. Central register of abnormal incidences

One of the major objectives of the Quality Systems is to provide the organization, the
radiotherapy department, with a framework which makes it possible to identify mistakes
before they effect the treatment, i.e., to ensure effective methods of accident prevention.
Information on such incidences are centrally collected by STUK in order to provide
possibilities to learn from the incidences and effectively affect on minimizing their
appearance. Whenever necessary, a through investigation of the cases are conducted, the
marketing organizations and manufacturers are contacted, and other users of similar
equipment or techniques are alerted.

5. Education and training actions

The MED directive imposed more attention to the need of continuous training of the all users
of radiation. The authorities, which are responsible for the control of the implementation of
these requirements and the acceptance of the training programs, are not expected to provide
the training needed for the required competence. However, as the centres of expertness,
radiation protection authorities can provide training for the training organizations, and also
such practical training which improves the knowledge of the users on safety features. In
Finland for radiotherapy, STUK organizes regular annual meetings with the radiotherapy
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physicists and targeted training for particular topics in radiation dosimetry and quality
assurance. Also, national guides on dosimetry are prepared and issued by STUK, in
collaboration with radiotherapy physicists.

6. Quality of radiotherapy metrology

For practical reasons, the maintenance of the national standards for ionizing radiations is also
a responsibility of STUK. The standard dosimetry activities are developed to conform to the
international requirements, in particular, to the requirements of the Mutual Recognition
Arrangement (MRA) [8]. The Quality System of the laboratory has been developed in
accordance with the new ISO standard [9], and the data on the calibration and measurement
capabilities (cmc) have been prepared for EUROMET database. Research on calibration and
measurement techniques are undertaken to maintain the expertness and to develop the
methods to cope with the rapid development of radiotherapy techniques. A number of
improvements of calibration techniques are being implemented. This includes, among other
things, the implementation of the new international code of practice for absorbed dose to
water calibrations [10], centralized calibrations of plane parallel ionization chambers in
electron beams, new calibration techniques for brachytherapy sources, and new radiation
qualities for the calibrations of dosimeters in diagnostic radiology.

7. Conclusions

The EC directives create the regulatory basis for the development of the Quality Systems in
radiotherapy, the major efforts which are also recommended by the ESTRO. The radiation
protection authorities evidently play an important role for the implementation of the legal
requirements. The role of the authorities should not be limited to simple control actions, but
the authorities should provide comprehensive practical support for the development of the
Quality Systems. This could include preparation of appropriate guidance, arrangements or
support of dosimetric comparisons, central collection of data on abnormal incidences,
acceptance of training programs with targeted training of trainers and key professionals,
maintenance of high quality in radiation metrology and high expert knowledge through
appropriate research efforts.
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