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In the UK, the National Physical Laboratory, in collaboration with te Institute for Physics and
Engineering in Medicine operates an audit programme to ensure national consistency in radiotherapy
dosimetry. The present programme covers dosimetry of megavoltage photons and electrons 3-19
MeV) and low and medium energy 10-300 kV) photons. The aim of each audit is to verify the local
measurement of absorbed dose at the radiotherapy centre. The audit measurements - principally beam
quality and Imiac output - are made ollowing the same protocol as the clinic but using different
equipment. The audit is not an absolute measurement of the absorbed dose but amounts to a check
that the equipment used by the centre is operating as expected and that the Code of Practice is being
followed correctly. The protocols used in the UK are IPSM 1990 for high-energy photons, IPEMB
1996 for electrons and IPEMI3 1996 for low energy photons. For the purpose of these audits, NPL
maintains a set of calibrated ionisation chambers (types NE2561, NE2571, NACP-02 and PTW
Roos).

Over the last six years around twenty-five audits of megavoltage photon beams have been carried out
and the results are summan'sed in Tabl 1.

Table 1. Summary of results for megavoltage photon audits

Quantity Ratio (NPL/Host) Standard deviation (%)

TPR 0.9981 0.64

Machine output 1.0032 0.80

Field instrurrient calibration 0.9998 0.72

As can be seen, the ratio of local and audit measurement is unity within the measurement uncertainties
(± 04%). Experimental procedure within the centres appears to have improved in recent years with a
reduced scatter in the results. Solid-state alanine dosimeters have been used to investigate the
performance of TPRO,,o beam quality in the transfer of calibrations fo the standards lab to the clinic.
This indicated that any absolute error in the transfer of dose in photon beams is no more than 1 (see
Figure 1).

Audits of electron beams have recently started and f the three audits carried out so far, good
agreement defined. as within ± .5%) between local and audit measurement was obtained for five of
the six beams, indicating that there are no significant errors in the application of the PEMB 96 Code
of Practice. his level of agreement is particularly encouraging in view of the complexity of the air-
ken-na based protocol currently in use. A working party of the IPEM is currently developing a new
absorbed dose Code of Practice for electron beam radiotherapy, based on the NPL calibration service
(McEwen et al, 2001). This will offer a significant reduction in the uncertainty together with a much
simpler procedure to follow. It is hoped that this protocol will be pblished in 2002 and, once
implemented, electron audits will be carried out to ensure that the procedure is being followed
correctly.

Trial audits for kV photon beams show reproducibility is achievable at the ± 2 level but have
highlighted problems with dosirnetry at very low photon energies and the need for more accurate
chamber data. There are also dscrepancies at the overlap between the different energy ranges of the
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Code. A working party of the IPEM is currently developing an addendum to the 1996 Code, which
will address these problems.

It is intended to continue the NPL audit system for megavoltage and kV photon b--ams and electron
beams, and it is hoped to expand the scheme to cover brachytherapy, and dosimetry for
marmnography and diagnostic X-rays. In addition, a portable calorimeter has also been developed at
NPL, which is designed to operate in radiotherapy clinics. The calorimeter will provide an absolute
measurement of dose where it is required and allow the investigation of beam quality issues.
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Figure 1. Comparison of doses measured using ion chamber and alanine
in megavoltage photon beams
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