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Two national radiotherapy dosimetry intercomparisons have been carried out in the UK,
involving all radiotherapy institutes. The first (Thwaites et al, 1992, Phys. Med. Biol. 37, 445)
was concerned with megavoltage photon beams and looked at beam calibration and simple
three-field planned distributions in a geometric phantom. The intercomparisons were carried
out by an independent intercomparison physicist visiting each department in turn and making
measurements with ion chambers, following a fixed protocol. The beam calibration
intercomparison was carried out on every ^Co beam and every MV x-ray beam, whilst the
planned comparisons were carried out on one beam only. The plans included effects of
wedges, oblique incidence and inhomogeneities. The study was unfunded and took a
significant time (1988-1991) to cover the 65 or so centres. It was followed up by a national
electron dosimetry intercomparison (Nisbet and Thwaites, 1996, Phys. Med. Biol. 42, 2393)
which was funded (Department of Health) and which ran from 1994-1996. This audited three
electron beam energies in each centre (depth dose, beam energy, dose calibration) and also
included a follow-up of the original photon beam intercomparison. In general these studies
showed good consistency of dosimetry across the UK centres, with mean (measured/locally
stated) doses being close to unity and standard deviations of the distributions of values being
approx. 1.5 and 1% for photons, 1.8% for electrons for beam calibration and 2.5-3.5% for the
planned multi-beam situations. 97-100% of measurements were within the pre-set 3%
tolerance for beam calibration and around 90% of the measurements within a pre-set 5%
tolerance for planned situations. The studies did highlight some areas where increased on QA
could provide benefits. In particular the photon intercomparison discovered one ^Co unit
miscalibration which led to national recommendations for the implementation of Quality
Systems in radiotherapy departments.

In order to ensure that audit continued after the intercomparisons, one or two regions began
to develop on-going audit exercises in around 1993. These were then merged into a national
audit network to provide a flexible and relatively low-cost system which can evolve with time.
The network comprises eight groups of approx. 8 centres each, in whiuch each centre
participates in audit by peer professionals. The IPEM coordinates this and reviews results and
recommends the minimum audit content. This minimum includes annual visits, checking beam
calibration on at least one unit and using similar multi-beam testing methods as used in the
national intercomparison. In practice a number of groups have developed their systems well
beyond this and these developments are being used as pilot testing to then be disseminated out
into all groups to develop the whole system.
The Scottish+ group, organised from Edinburgh and begun in 1993, carries out annual audits,
but with a hierarchical of tests at different levels of the dosimetry chain, over roughly a
five-year cycle. Thus once every five-years or so basic audits are carried out including
geometrical and mechanical performance of treatment units, chamber and beam calibration,
beam quality and other single field parameters, etc. On subsequent years so far different
'treatment techniques and sites' have been audited using a semi-anatomical phantom, eg
breast, thorax, a number of head-and-neck sites, etc, wherethe centre is asked to plan as they
would for a patient and the delivered doses are measured and compared to expected. As well
as one of these sites/plans, beam calibration audits have been carried out, plus some other are
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of radiotherapy dosimetry has been audited, eg. electron dosimetry, kV dosimetry, and
currently brachytherapy source specification statements and planning. The next planned round
is to audit MLC dosimetry. At each visit some 'procedural audit' is carried out, linked to the
practical audit being done. In this the auditor would look at appropriate procedures,
doscumentation and data and also at QC methods, frequencies, tolerances and records. The
system is developing over time to include more areas and more complex factors, rather than
simply re-audit basic parameters on a repeated basis. The audit system can be called upon by
any centre in the group to provide an independent check on methods and doses when new
equipment is installed, or when major changes in practice are implemented. In addition it can
be used in the event that more complex audit finds a problem which the local department can
not resolve. Therefore the basic checks can be used at appropriate times as necessary.

This interdepartmental radiotherapy dosimetry audit is now well-established in the UK within a
co-operative group network which includes all centres. The underlying objective is to provide
regular independent audit of clinical dosimetry in a cost-effective way and to monitor and
improve quality. National (IPEM) co-ordination ensures consistent standards across the
groups and encouragement of the development of the system.
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