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The Tomotherapy dose calculation/optimization code is convolution/superposition based,
and as such requires accurate beam measurements so that the energy-fluence can be well
modeled. Tomotherapy utilizes IMRT delivery of many small individual beamlets. A
beamlet may be as small as 6-mm by 5-mm if a single leaf is open and the smallest jaw
setting is selected. A patient plan may contain several thousand of them. This presents
many small field dosimetry measurement issues. The effect of measurement uncertainty
for the various required beam-modeling parameters was studied for the consequential
effect it would have on optimized plans. This principle can be extended for tomotherapy
quality assurance to provide guidelines for acceptable deviations from the commissioned
beam before re-commissioning measurements would be required.

The magnitude of the effect of measurement uncertainties for all of the energy-fluence
modeling required measurements have been studied. This includes the following: the
PDD to derive energy spectrum, the transverse dose profile to derive off-axis energy-
fluence decrease, the longitudinal dose profile to model the source penumbra in the
patient inferior/superior direction, the extra-focal radiation present for a leaf of interest
when adjacent leaves are open, and the MLC leaf latency response.

Metrics have been designed to provide the clinical physicist with worst case dose
scenarios per input dose parameter uncertainty. Additionally, more realistic uncertainties
associated with typical plans are also presented.



