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Purpose: Intrafraction target motion hits the fundamental basis of IMRT including
tomotrerapy Withou madification of simgicity of tomothewlpy machire, we develop a
tedhniquefor delivering helical tomotherapyplanwith realtime target motioncompensgon.
Methods: Tomotherapydelivery is contrdled by a plamed prgection-wised leaf sequence
(sinogram) which is optimized assumingstationary target Tomaherafy’s gantry rotation
synchronizeswith its couchproceeding Both are in congantspeel. To compensag longitudinal
target motion in red time, instead of sequetial execution of the plamed sinogam the
projedions are out of order executed.That is, a previous or future prgjection of the planned
sinogramis choserinstead That chasenprojection hasthe samegartry ande andclosestplanred
target position as the currernt statis. The transersal target mation is further compensatedy
shifting andscalingthe opentime of each leaf from the chosenpragjection.

Results: We teded differenttomotheapy planred sinagrans with various tomotherapy machire
parameterandtargetshapesArbitrary respratory motiors were simulated As we delivereda
well-confomed tomaherapy plan withou motion compersationto a patient with regiration
motion significant differenceshetweenthe delivery dosesandthe plameddosesappearedwWhile
we applied the realtime mation adaptivedelivety (MAD) technique,the ddivery dosesmatched
with the planningdosevery well in both DVH and do< profiles The doseerrorsare well below
3mmard 3% criteria No hotandcold spds are naticeable.

Conclusons and Discussons: We presenta noveltechngue for realtime MAD in tomotherapy.
Unlike the dynanic MLC basedmettod, this techique only requiresinstananeoustarget
posgtion, which greatly simplifies its implementation This technique re-uses the planned
sinogram by shuffling its projecion and leaf indices It does not involve time consuming
opaations, such as re-optimization. The simuations and experimets validatedthe presentd
technique.




