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Purpose:
A helical tomotherapy accelerator has beencommissioned last year in Switzerlandat Lausanne University
Hospital (CHUV). Despitethe fact that more than 150 such instruments have already been sold around the
world, this techniquepresentsa dosimetric challengeand thereis no internationally accepted protocol for the
referencedose yet. The goal of the presentstudyis to investigate different alternatives to have an independent
method to determinethedosereferenceof theaccelerator.
Method and Materials:
Severaldosimetric techniqueswith various metrological traceabilities were testedin a number of phantoms in
staticand helical modes. The first measurements were performedwith the A1SL ionization chamber, which is
delivered by the vendor as a reference instrument: it is traceableto the American national metrologyinstitute
(NIST) in absorbeddoseto water in a Co-60 beam quality througha graphitecalorimeter. In Switzerland,each
radiotherapydepartment is directly traceableto the national standard(METAS) in absorbed dose to water
through a water calorimeter. A NE 2611A ionization chambercalibrated by METAS was therefore usedto
determine the reference doseas well. In order to have anotherfully independent way of measurement,the
referencedosewasalso determinedby meanof alanine dosimetersprovidedby the British national laboratory
(NPL) and calibratedin absorbeddoseto water through a graphite calorimeter. Finally, in order to take into
accountone of the chamberthat is widely usedin the cli nical practice, the referencedosewas also measured
usinga Farmer-typeinstrument(NE 2571).
Conclusion:
Compared to our standard(NE 2611A), the A1SL, alanine andFarmerchamber(NE 2571) showeddifferences
of 1.2 %, -0.4 % and-1.7 % respectively. Thesevaluesarewithin themeasurements uncertainty of the different
methodsandcanbepartially explainedby thedesignof thechambers.


