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Radiotherapy dosimetry intercomparison in the U`K has been carried out limited studies since the
1960s. However the first national dosimetry intercomparison mvolving all radiotherapy centres was
conducted in the late 1980s [1]. This was based on visits to each centre, using onisation chamber
dosimetry. It audited megavoltage photon beam calibration and other sngle field parameters. It also
measured doses in a three-field 'treatment' in a trapezoidal phantom constructed from epoxy-resin
water-equivalent material and compared these to locally planned doses. This included off-axis points,
oblique incidence, inhomogeneities, etc. The study found mean measured beam calibration doses close
to stated values (ratio 1003), with a tandard deviation (sd) of the distribution of 1.5% and 97 of
doses within the pre-set 3 tolerance. For the planned multi-field irradiations, mean dose ratios
(measured/stated) were 1.01 (sd 3, 90% of results within 5%). A number of discrepancies were
identified, leading to proved practice. A follow up study (mid-1990s 2 for electron beam audit
also repeated the megavoltage photon calibration audit. For photons, an improvement was noted
(mean ratiol.003, sd 1.0%, 100% within 3), whilst for electron beams, the mean ratio of
measured/stated dose was 0994 (sd 1.8%, 94% within 3, 99% within 5%).

In parallel with - and growing out of - this, a national audit network began to develop in 1991/2 3-7].
It utilised similar methodology to the intercomparison and a network approach to allow parallel
developments of the scope of the system. The network has eight regional groups, each with up to 0
radiotherapy centres, serving average populations of 7�8 million. Each group organises audits of its
own centres and has developed at its wn pace. Most have piloted methodology, phantoms, etc. for
new audits which can then be used by other groups. All 65 UK centres are included. The network is
coordinated by an IPEM Steering Committee (current chair: Powley, Lincoln), of one representative
from each group and one from NPL. It reviews experience and results and oversees standards. It
makes recommendations on minimum frequencies and content (current aim:at least every two years).
This ensures uniformity for intergroup comparison of audit performance. In addition, the group uses
collaboration with the NPL to co-ordinate first level dosimetry audits in at least one centre per group at
2-yearly intervals. This is to audit the dissemination of chamber calibration factors from NPL to the
centres and links the network groups at the level of basic dosimetry.

The nonrial minimum group audits cover megavoltage photons and include ion chamber and beam
calibration, beam quality, beam modifiers and other single field parameters, geometric parameters and
simple mulfi-field planned iadiations. Various groups have extended the scope of the audits to kV x-
rays, electrons and brachytherapy. A number are using more sophisticated phantoms to audit more
complex, more realistic treatment situations. Some of these use phantoms developed for clinical trial
audit (eg head-and-neck, lung CHART), breast (START), prostate (RTO I), eg. ref. [8]. Others have
developed specific phantoms for the audit group programme 79]. Some audits follow the process
through from sulator or CT scanner to volume delineation to planning to delivery. Some groups are
currently developing audits for confort-nal and other sophisticated treatments. hi addition to practical
measurement audit, there is always also procedural audit, considering dosimetry, quality control, etc. in
the visited centre in terms of procedures, documentation and records.

As an example the Scottish+ group ncluding centres in Scotland, northern England, Northem Ireland)
is using a semi-anatomic epoxy-resin-based phantom 7 wch has enabled audits of iadiations
representative of 'treatments' for breast, lung/thorax and three head-and-neck situations. The group
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has audited kV x-rays and electrons as well as MV x-rays. It has piloted an audit of brachytherapy
source specification and dosimetry. It is developing audits of brachytherapy treatment planning, cross-
centre in vivo dosimetry, MI-C dosimetry and stereotactic radiotherapy, as well as beginning to
consider requirements and methods for IMRT audit. It has also worked in co-operation with the
physics group in Ireland to establish an audit system there [10]. The results from the audits in the
group have improved with time. Since 1996, all single field parameters have been observed within the
pre-set tolerances for megavoltage x-rays and electrons. Typical results for planned multi-field
'treatment sites' show mean ratios of measured/stated doses between 098 and 1.00, sd between I
and 3 and the percentage of measurements in 'target volumes' within the pre-set tolerance of to
be 96-100%. he group is linked to other audit systems nationally via the NPL intercomparisons and
internationally via Edinburgh's participation as a reference or development centre for a number of
other audit systems, including LAEA, EQUAL, EC network.

The network has provided an effective, flexible and cost-effective audit system for the UK.
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