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Purpose: Intra-fraction target motion hits the fundamental basis of IMRT including
tomotherapy. Without modification of simplicity of tomotherapy machine, we develop a
techniquefor delivering helical tomotherapyplanwith realtime target motioncompensation.
Methods: Tomotherapy delivery is controlled by a planned projection-wised leaf sequence
(sinogram), which is optimized assumingstationary target. Tomotherapy’s gantry rotation
synchronizeswith its couchproceeding. Both are in constant speed. To compensate longitudinal
target motion in real time, instead of sequential execution of the planned sinogram, the
projections are out of order executed.That is, a previous or future projection of the planned
sinogramis choseninstead. That chosenprojection hasthe samegantry angle andclosestplanned
target position as the current status. The transversal target motion is further compensatedby
shifting andscalingtheopentime of each leaf from thechosenprojection.
Results: We tested different tomotherapy planned sinograms with various tomotherapy machine
parametersand targetshapes. Arbitrary respiratory motions were simulated. As we delivereda
well -conformed tomotherapy plan without motion compensation to a patient with respiration
motion, significant differencesbetweenthe deliverydosesandtheplanneddosesappeared.While
we applied the real time motion adaptivedelivery (MAD) technique,the delivery dosesmatched
with the planningdosevery well in bothDVH and dose profiles. The doseerrorsare well below
3mmand 3% criteria. No hot andcold spots are noticeable.
Conclusions and Discussions: We presenta novel technique for real time MAD in tomotherapy.
Unlike the dynamic MLC basedmethod, this technique only requires instantaneoustarget
position, which greatly simplifies its implementation. This technique re-uses the planned
sinogram by shuffling its projection and leaf indices. It does not involve time consuming
operations, such as re-optimization. The simulations and experiments validatedthe presented
technique.


