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A nuiriber of national or nternational organizations have developed various types and levels of
external audits for radiotherapy dosimetry. There are three major progi-ammes who make available
external audits, based on mailed TLD (thermolurninescent dosimetry), to local radiotherapy centres on
a regular basis. These are the IAEAAVHO TLD postal dose audit service operating worldwide, the
European Society for Therapeutic Radiology and Oncology (ESTRO sstem, EQUAL, in European
Union (EU) and the Radiological Physics Center (RPC) in North America.

The LEA, in collaboration with VrHO, was the first organization to initiate TLD audits on an
international scale in 1969, using mailed system, and has a well-established programme for providing
dose verification in reference conditions [1]. Over 32 years, the IA-EA/WHO TLD audit service has
checked the calibration of more than 4300 radiotherapy beams in about 1200 hospitals world-wide.
Only 74% of those hospitals who receive TLI)s for the first time have results with deviation between
measured and stated dose within acceptance limits of ±5%, while approximately 88% of the users that
have benefited from a previous TD audit are successful.

EQUAL, an audit programme set up 'Hi 1998 by ESTRO, involves the verification of output for high
energy photon and electron beams, and the audit of beam parameters in non-reference conditions.
More than 300 beams are checked each year, mainly in the countries of EU, covering approximately
500 hospitals 2 The results show that although 98% of the beam calibrations are within the
tolerance level of 5% a second check was required in 10% of the participating centres, because a
deviation larger than 5% was observed in at least one of the beam parameters in non-reference
conditions. EQUAL has been linked to another European network (EC' network) which tested the
audit methodology prior to its application.

The RPC has been ftmded continuously sce 1968 to nionlitor radiation therapy dose delivery at
institutions participating in the U.S. National Cancer Institute's (NCI's) co-operative clinical trials.
The RPC currently monitors approximately 1300 centres throughout the USA, Canada and several
other countries 3 The audit tools include, in addition to mailed TLD, review of the institution's
dosimetry data, the treatment records of patients entered into trials, and the institution's QA
programme. Anthropomorphic phantoms have been developed to evaluate specific treatment
techniques.

Other currently operating external audit programmes have been either associated with national and
international clinical trial groups, similarly to RPC, e.g. EORTC (European Organisation for Research
in Treatment of Cancer) in Europe, MRC (Medical Research Council) hi the UK, or have been one-
off national dosimetry intercomparison exercises, carried out to test various levels of radiotherapy
dosimetry, e.g. Sweden, the Netherlands, Belgium, Switzerland, Australia. Some individual
countries have set up comprehensive regular audits of radiotherapy centres, including QA
programmes, equipment and dosimetry, e.g. Finland, New Zealand.
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The 1AEA supports its Member States in developing national programmes for TD based QA audits
in radiotherapy dosimetry and whenever possible, establishes links between the national programmes
and the IAEA's Dosimetry Laboratory. It disseminates its standardised TLD methodology and
provides technical back up to national TD networks assuring at the same time traceability to primary
dosimetry standards.
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Figure 1. World-wide TLD audit networks.

There are several countries (Argentina, Algeria, Brazil, China, Colombia, Cuba, Czech Republic,
India, Israel, Malaysia, Philippines, Poland and Vietnam) that have established TD programmes to
audit radiotherapy beams in their countries with assistance of the IAEA 4]. Recently a new IAEA

r0'ect has been initiated for national TD audits in non-reference conditions as significant numbers
of deviations in non-reference situations, as used clinically on patients, have been observed in various
audit networks. Therefore a main conclusion is that external audit should be carried out in non-
reference as well as the reference conditions.
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