AbstractID:7244Title: Impact of intra-fractionaltumormotionfor hypo-fractionated
lung radiosurgeryusingHi-Art TomoThergpy Sydem

Purpose: To investgate the effect of intra-fractiond tumor motion on the dosimetric
accuacy of the helical TomoThergy for the treatmentof hypofractionated lung
radiotherapycasesusingthe TomoTheapyHi-Art Systen.

Methods and Materials: A movable phantom system was developed with the

TomoPhantommotor/gar sd, and renmote-speed controller to find the impact of the
breahing tumor motion or dosimery. A pre-selectedphantomcase which simulateda
cae of hypofractiondaed lung Image Guided-Intensity Modulated Radiosurgerywas
usedto investigatethe intra-fractiond tumor motion The phantomwas mowed in the
superiorinferior direction with the disgacementdistances of no-movement,1.5cm,and
3cm Four different breathingcycle patterns(i.e., no-movement,3sec,5sec,and 8sec)
wereusedto performmeasurenens. Thedosimetricaccuracyof aclinical DQA planwas
analzedusingeDR2film andA1SL ion chambetimbeddel insidethe phantom.

Resuls: lon chambemeasurement®r the four different breathng casesverewithin +
2% tolerancerangecomparedto the no-movementase For thelongitudinaldoseprofile,
the dose coveraye for the tumor deadeasedas the speed of cycling increasd from no-
movementto 3sec.For the 3cm displacementdistance case,the Full Width at 80% and
90% Maximum for the 3-second cycle casewere reducedby 13~24% approximatdy
+3~6mm compared to the no-moveament case due to bredhing. However, breathirg
motion model heredid not play an important role in the Full Width at Half Maximum.
For the 1.5cm displacement distance case,the Full Width at 80% Maximum for the 3-
secondcycle casewas reducel by 5% (2.6mm) compareé to the no-movement No

hot/cad spotsin thetreatment region werefound.
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Conclusions: Basd on this preliminary study, it appers that in order to maintain
dosmetric accuracy,a minimad 6mm clinical setupmargin was necesary to accountfor

thelung motionin thelongitudiral direction.



