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Abstract

In 1987, the Belgian Hospital Physicists Association (ВНРA) has
started a program in order to uniformize the dosimetry in the Belgian radiotherapy
centres. Several initiatives were taken:
a) dosimetry of photon beams.
Endorsement of the Dutch dosimetry code of practice (NCS) (1), calibration of
ionisation chambers in a common laboratory (Laboratory for standard
dosimetry,RUG), on site visits where, besides mechanical checks of simulators and
radiation units, absorbed dose was measured at different locations in a water
phantom. Since 1987, a total of 23 centres were visited involving 18 simulators. 17
cobalt units and 22 linear accelerators with 33 photon beams The energy of those
photon beams ranged from 4 to 25 MV (2).
b) dosimetrv of electron beams.
Endorsement of the Dutch dosimetry code of practice(3). calibration of several
parallel plate chambers following the recommendations of the IAEA (4)and the
NCS . on site visits for local measurements in electron beams.This program started
last year, three centres were nsited with a total of 23 energies ranging from 4.5 to
21 MeV.
c) elaboration of procedures and common reporting form for daily quality control
will be published .

1. Introduction

The Belgian Hospital Physicists Association (ВНРA) has contributed since 1987 to
quality assurance in the radiotherapy centres. Her goal was to initialize a standardisation
process of the dosimetry in Belgian radiotherapy centres. Indeed, at that time the
calibration factors of the local standard ionisation chambers were obtained in different
standard laboratories and a number of dosimetric protocols were in common use.
In order to present this contribution, a short description of the situation of radiotherapy
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and radiophysics in Belgium is necessary. Legal requirements on equipment and staffing
levels play an important role and have imposed a good level for radiotherapy
departments.

2. The situation in Belgium.

2.1. The current status of radiotherapy in Belgium

In Belgium, 27 radiotherapy centres with 40 linear accelerators and 21 Cobalt
machines are available for a population of 9 millions inhabitants.

The state financing of a radiotherapy department is regulated by law. In 1991, the
Royal decree (Arret6 Royal) of the 5th of April prescribed the requirements for a
radiotherapy department to be approved as a « heavy » medico-technical department, in
the meaning of the sophisticated department of the 84/466 European patient directive.
Documentation, staffing levels and material requirements are included.

-Equipment. Beside the necessary radiation treatment units, treatment planning
systems, localisation and immobilisation devices should be available as well as
radiophysics equipment for dosimetry and quality control: electrometers, different
ionisation chambers, water phantom, film dosimetry system, in-vivo dosimetry
equipment....Unfortunately, no requirement was made for regular calibration of the
dosimeters used for absolute dose measurements.

- Staffing levels concern each team working in the radiotherapy department :
medical doctors, physicists, technologists, nurses, social and aJministration workers.

2.2. Legal requirements regarding clinical medical physicists

Two Royal Decrees have been published concerning medical physicists.
- A.R. 05/04/1991. There should be a full time physicist in the radiotherapy

department per 750 patients. He is the responsible person for the physical dosimetry, the
quality of the beam, the functioning of the different machines and the security of the
radiation department. He shares the responsibility with medical doctors for the elaboration
of treatment plans.

- A.R. 15/10/1993 in partial application of the article 5 of the EC 84/466 patient
directive.
A qualified expert in radiophysics shall be available in radiotherapy , nuclear medicine

and radiodiagnostics to organize and survey the necessary actions to ensure radiation
protection of the patient and quality control of the installations.

Unfortunately, none of these texts define clearly who is the qualified expert, his
education, role and responsibilities.

3. The contribution of the BHPA to quality assurance in radiotherapy

Long before the legislation has given us an important role for quality control, the
BHPA has considered that is was the duty of medical physicists to set up programs to
check the quality of the dosimetry of the beams and all the parameters for which they are
responsible.

Our program started in 1987 with the aim of uniformizing the dosimetry in
Belgian radiotherapy centres.

3.1. The dosimetry of photon beams

This program included three steps:
- calibration of the ionisation chambers in air Kerma in a Cobalt beam

(NK) in a standard laboratory (SSDL), the standard Dosimetry Laboratory of the
University of Gent.

- endorsement of the Dutch code of practice for the dosimetry of high
energy photon beams published by the Netherlands Commission on Radiation Dosimetry

(1).
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- on site visits organised on a voluntary base by a team of physicists of the
BHPA. There are no legal requirernents on external audit in radiotherapy in Belgium.
Mechanical checks of simulators" and treatment units were performed, following the
EORTC methodology, as well as absorbed dose measurements.

Twenty three centres, representing 85% of Belgian centres were visited. Measurements
were performed on 18 simulators, 17 Cobalt units and 22 linear accelerators delivering 33
photon beams whose energy were ranging from 4 to 25 MV.
The first results of this intercomparison have been published in 1993 (2).
Table 1 summarizes the results of mechanical and beam alignment checks of this study :

digital display of angular scales appear to be the weakest point for every unit, even for
recent one, as well as the isocenier indications of Cobalt units , some of them being rather
old.
Quality index of the beams as well as percentage depth dose were checked, before
performing absorbed dose measurements under reference conditions according to NCS
code of practice and under non reference conditions. As an example, fig. 1 of the
publication presents the distribution of the ratio of measured to stated absorbed dose
under reference conditions.
Our results have been compared to those obtained in similar intercomparisons in different
countries (Table 2). The distribution of values corrected for beam output variation
reflects the reliability of the application of a common protocol, with a somewhat smaller
range (5.5%) than in the other studies.

3.2 The dosimetry of electron beams.

Encouraged by the results obtained for photon beams, the BHPA extends her
study to the dosimetry of electron beams, following a similar pattern.

The physicists are encouraged to adopt for their absolute dose measurements, the
Dutch code of practice for high energy electron beams (3). The results of measurements
using this protocol have been compared with those obtained using the technical report
277 (4) published by the International Atomic Energy Agency (IAEA) and were found to
be consistent.

A quality audit program has been started in 1994. Three centres were visited and
23 energies ranging from 4.5 to 12 MeV have been measured. No conclusions can
obviously be given today for such a small number of results.
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Figure 1. Distribution of the ratio of the measured to stated absorbed dose under
reference conditions. The total number of beams is 13 and 21, the mean value is 0.999
and 1.006 (patient values) and the standard deviation is 0.010 and 0.023 for the cobalt-
60 beams and the X-ray beams respectively, (from reference 2)
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3.3. Periodical quality controls

For the commissioning of therapy machines, the BHPA has endorsed the protocol
published by the Socidtd Farncaisc dcs Physicicns dcs Hopitaux (SFPH) for cobalt (5) and
linear accelerators (6).
On this base, a document recommending test frequencies, tolerances and common
reporting procedures is under development for periodical quality control checks.

4. Conclusion

Quality assurance in radiotherapy is a reality in Belgium, but mainly under
voluntary base and without financial support and legal structure.

The Belgian Hospital Physicists Association contributes actively to the physical
and dosimetrical part of it. The standardization process started in 1987 has given
encouraging results for photon beams and helped to improve the quality and uniformity
of dosimetry. This encourages the BHPA to continue this program, which is part of a
larger one developed in collaboration with the Belgian Association for Radiotherapy and
Oncology to cover all aspects of quality assurance in radiotherapy.
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