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Abstract

The Council Directive 97/43/Euratom of June 30th 1997 on health protection of individuals against the dangers of
ionising radiation in relation to medical exposure has come into force on May, 13th 2000. French health
directorate has entrusted the "Office de Protection contre les Rayonnements Ionisants (OPRI)" together with the
"Société Française de Radiologie" (SFR) to implement the article 6 related to radiological procedures, in order to
bring into operation the principle of optimisation. The most frequent diagnostic radiology and interventional
procedures (120 protocols) have been standardised in writing. Corresponding patient dosimetry have been
determined from measurements on site, calculations and literature review. The criteria for optimisation have been
highlighted for each protocols. With the help of the French Society of Medical Physicists (SFPM), measurements
are being collected on a large scale in France. Then, knowing more precisely the patient dosimetry of each
protocol, referral criteria will be reviewed and prioritised to implement the principle of justification. The authors
will present and explain the chosen methodology (methodology of the Accreditation and Evaluation in Health
Agency: ANAES) for completing this two years workload program, and will demonstrate clinical examples as
well.

1. Introduction

The Council Directive 97/43/Euratom of June 30th, 1997 on health protection of individuals
against the dangers of ionising radiation in relation to medical exposure has come into force
on May 13th, 2000 date of application of Directive 96/29 Euratom on the basic safety
standards to which it is linked.

To implement articles 4 and 6 of the Directive, the French health directorate (Direction
Générale de la Santé) entrusted its radiation protection agency (Office de Protection contre les
Rayonnements Ionisants - OPRI) with the specific request of working with relevant scientific
and professional societies.

For the domain of medical investigations with X rays, the corresponding work has been
carried out with the radiologists represented by their national scientific society, i.e., Société
Française de Radiologie (SFR).

2. Steering committee

A Steering Committee has been created and brings together SFR members and OPRI
specialists in charge of the mission. The Steering Committee established its proper rules of
functioning to accomplish the mission:
a To obtain the co-operation and agreement of the accreditation and evaluation in health

agency (Agence Nationale d'Accréditation et d'Evaluation en Santé - ANAES) on a
proposed method,

a To obtain the co-operation of radiologist experts dedicated to every main radiological
specialty (chest, pediatry, neuroradiology...)

o To obtain a broad and representative view of radiological practices in France by selecting
contributing experts from university hospitals, general hospitals, private practice with the
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advice of the national union of French radiologists (Federation Nationale des Medecins
Radiologistes -FNMR)...

a To obtain the co-operation of experts in medical physics (Societe Francaise de Physique
Medicale)

• To use the expertise of radiology technicians (Association Francaise du Personnel
Paramedical d'Electroradiologie)

• To use European guidelines if applicable and to liaise with European experts groups
(European Commission MED Working Party)

• To report regularly to the French directorate of health for critical follow up from
administrative advisors

• To meet regularly for reviewing and validating all updated documents and to make
arbitration when necessary

3. Methods

Since the article 6 of the Directive requires that written procedures have to be established for
each type of radiological practice and since such documents are needed for accrediting
radiology departments, the Steering Committee has decided to launch a complete
standardisation of radiological procedures at the national level with the following steps:
• To identify all diagnostic radiology and interventional protocols starting with those

contributing mostly to both individual and collective dose, i.e., the most frequently used
protocols and those delivering significant doses.

• To write down radiological procedures for all of the above protocols. So far
120 examinations have been identified and precisely documented along the following
lines:

• To define for each radiological examination the quality criteria expected of the outcome,
i.e., what is to be seen in images for each clinical situation. Patient dose optimization has
to be obtained in a context of sufficient diagnostic information to conclude and answer the
clinical question which has priority. The goal is to avoid useless exposures, e.g. exposures
with such a reduced dose that medical useful information may be lost, leading
subsequently to exposing the patient again to get the needed information. There is no
optimisation of the exposure without a good medical outcome.

• To precisely define technical parameters used, e.g. X ray tube voltage, tube current and
exposure time product, total filtration, geometric parameters of the examination (distance,
exposed area, angle...)

• To discuss and select the dosimetric quantities to be used as National Diagnostic
Reference Levels taking into account European choices: - in conventional radiology, the
entrance surface dose for single exposure and the dose area product for complete
examination, - in computed tomography, the weighted CT Dose Index per slice and the
Dose Length Product for a complete CT examination, - in interventional radiology the
choice of dosimetric quantities is still subject to discussion. The dosimetric quantities
already selected are clearly defined, can be easily measured and consequently can be easily
used in all radiology departments.

• To establish for each protocol the corresponding dosimetry according to its physical
parameters and to evaluate the influence of each parameter individually and of various
combination of parameters on dosimetric values. These evaluations are keystones of the
optimisation process.

• To obtain the agreement of the scientific experts on a national basis on all criteria and
parameters by using ANAES methodology of experts consensus. The first draft of each
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protocol was written by a working party of organ dedicated experts (15 groups) lead by
three experts, one being member of the Steering Committee. Each written protocol was
then reviewed by groups of 10 to 12 readers carefully chosen by the SFR and FNMR to
keep an appropriate balance between all types of practice, and from large cities to country
towns. The selection of reviewing groups has been an essential step to ensure the
acceptance and the validity of the protocols as truly representing the daily practice.

• To review each protocol with the Steering Committee, the aims of the critical analysis
being the validation of each procedure. The Steering Committee has set up an editorial
committee in charge of the realization of the reports, with a special task of harmonization
of the presentation of the different procedures. Whenever necessary, the protocols have
been sent back for further discussion and an iterative method applied.

• To finally establish National Diagnostic Reference Levels in France for all defined
protocols, subsequently named "SFR protocols".

Indeed, each expert has contributed primarily in his/her field of expertise (SFR, the
radiologists and technicians to the definition and description of the procedures, OPRI and the
physicists to all dosimetric issues), with a fruitful interaction between all of them.

4. Current status

Two preliminary reports were published in November 1999 and July 2000 and approved by
the French health directorate.

The report is being completed for a publication during the first quarter of 2001. This report
will be the first complete set of recommendations for good practice in radiology in France,
established and approved by SFR. Validated by more than 150 French radiologist experts,
these protocols represent the national current consensus for radiology practice in France.
Dosimetric evaluations corresponding to the "SFR protocols" have been obtained by OPRI
and SFPM physicists by different means: values calculated from the technical parameters,
measurements already available from experiments performed in a number of radiology
departments according to the protocols, and values from critical review of literature. All these
values indicate that medical exposures to X rays in France for the main diagnostic
examinations are in the range of the published European Reference levels. Consequently,
these European Reference levels can be adopted as starting points in France.

5. Future developments for assessing French reference levels

Reference Levels in radiology have to be determined in the near future in France with wide
scale surveys of typical doses for common procedures, allowing the determination of third
quartile values as recommended by the European Commission.

Thus the Steering Committee has decided to launch for 2001 a large campaign of
measurements with the following rationale. Methods of measurements are established by the
medical physicists of SFPM for the selected protocols and approved by the Steering
Committee. Measurements are carried out on a large scale in the country, collecting data for
all types of equipment, in departments representative of radiology practice in the country.
Since the "SFR protocols" define the new standards of diagnostic radiology practice, it is
assumed that the corresponding Reference Levels represent a fair view of the exposures
yielding to images fulfilling quality criteria for diagnosis.
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The Steering Committee expects that within the year 2001 enough data will be collected
allowing to build up French Reference Levels to be subsequently used by all radiologists.

According to the Directive, these Reference Levels will serve for optimization for all
radiologists. All practitioners will be encouraged to measure dosimetric quantities
corresponding to the "SFR protocols" used on their equipment, to compare the results with the
Diagnostic Reference Levels nationally established and to act consequently. In case of
discrepancy, investigations will be necessary to fully understand the possible causes.
Situations where patient doses are unusually high will lead to review of procedures and
equipment if necessary.

6. Perspectives on French medical exposures

The French health directorate and OPRI plan to collect all measured dosimetric values in a
national database in order to ensure the perenniality of the national Reference Doses and to
facilitate their periodic review in a continuous process of optimization and reduction of
unnecessary doses. The French health directorate is currently enforcing quality assurance
surveys of radiological equipment which is also a key factor of limitation of medical
exposures to ionizing radiation.

It is the intention of the Steering Committee to continue to update the protocols along the lines
of the improvement of radiological technology in the future and with the approval of the
French health directorate. The annual publication of an updated document is considered.
Ultimately, patient dosimetry of each diagnostic radiology protocol will be used to review the
referral criteria for imaging to implement the principle of justification of medical exposures to
ionising radiation.
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