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The New Zealand Radiation Protection Regulations 1982 state that the dose delivered to a
radiotherapy patient must be within ±% of the prescribed dose. Following the overdose of 153
patients because of an error in dosimetry at Royal Devon and Exeter Hospital, UK, in 1988 it was
decided to audit compliance with this routinely. Since 1991 every high-energy beam in N used for
teletherapy has been independently measured every two years by staff from NRL Sce 1997 all kV
x-ray beams have been measured as ell. The audit covers 16 linear accelerators and 10 kilovoltage
x-ray machines distributed among 6 centres.

Keithley 35617EBS doserneter
NE2571 .6cc graphite chamber
PTW Roos parallel plate electron chamber
PTW M23342 .02cc soft x-ray chamber
Water phantom
Hg in glass thermometer
Aneroid barometer
Sr-90 check source

The measurements follow the dosimetry protocol TRS-277. A Sr-90 ceck is taken at each site to
verify stability of the measurement system. Agreement within 0.5% is accepted. The SSD on a linear
accelerator is set using the optical distance 'indicator after checking it against a mechanical front
pointer. Recombination corrections are measured on each linear accelerator beam and polarity
corrections as well in the case of electron beams.

The results for high-energy beams have been reassuring both to the regulators and to the physicists
who appreciate the independent check. The only disagreements significantly greater than 2 have
caused by the use of a cylindrical chamber on a MV electron beam by a hospital, and confusion
between SSD and isocentric set-up. When we repeated the measurement using the same set-up as the
hospital the difference was resolved.)

A bar graph summary of the results is given below.

The kV results have been more widely scattered. This is not due to any "errors" but rather
inconsistency in dosinietry protocols - particularly between measurements in air and water.

The exercise has raised some interesting questions and issues. Some of them are:

What should the NRL measurement be compared with - a measurement done by the hospital
physicist at the same time to ook for errors in method, or the most recent measurement to
look for errors and QC on te machine, or the dose that the treatment planning system
calculates for an exposure of' the water phantom under reference conditions to check the
clinical dosinietry?
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• What are the uncertainties and what level of agreement should be expected? The combined
standard uncertainty of the NRL measurements is estimated to be 06%, excluding the
uncertainty of the primary standard because the same standard is used throughout NZ.
Machine stability and local policy on output adjustment place lower limits on the expected
level of agreement.

• How much is not tested that may be significant? We accept the hospital values for beam
quality specification, and assume geometrical set-up is accurate. Factors used in common by
both the hospital and NRL, such as the primary standards and the dosimetry protocol are not
tested.

• Are we doing the right audit? Is there any benefit from doing this every 2 years, or should we
focus on new machines? Is there another check that would be more effective? There are
many steps in the dosimetry process before the dose is delivered to the patient. Should we
test delivery of planned dose to an anthropomorphic phantom rather than just under reference
conditions - particularly with the introduction of IMRT?

Megavoltage audit results 1991-99
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