
AbstractID:8536Title: Dosesmearing in GRID therapy dueto tumormotion

Purpose: Clinical andbiological evidencesuggeststhatGRID therapyis successful in
debulking largetumorsbecauseof thehigh heterogeneityin thedosedistribution.In this
paperwe showthatthecharacteristicpeaksand valleys aresignificantly smearedout by
motion,possibly affecting clinical outcomes. 
Methods: Usinga MonteCarlo enginethatemulates phantommotion, we calculatedose
for a hexagonalGRID, with 1.3cm wide holesseparatedby 2.1cm at isocenter. We
studymotionin thez-direction, parallel to rowsof holes,or in theperpendicularx-
direction. Thedisplacement-time waveform follows a cosn pattern,with n assigned 1 or
6 to accountfor a rangeof inhale-exhale asymmetry. Dose calculationsare performedfor
6 MV x-rays.
Results: Neardmax, thestaticvalleydoseis 0.12 D0, whereD0 is thepeakstaticdose.For
a sinusoidalz-motion with amplitudea, theminimum peak(Dp-min) andmaximumvalley
(Dv-max) occurat a ≈ 0.8cm with values0.67D0 and0.60D0 respectively. As a is
increased, contributionsfrom neighboringholesmakethepeaksandvalleys vary
periodically with a. Lessdegradationis seenwith asymmetriccos6 typemotion, with Dp-

min = 0.77D0 andDv-max= 0.45D0. For both waveforms, 0.7cm amplitudelowersthe
peaksby 20% of D0, whereas0.4cm amplituderaises thevalleys by this amount. The
correspondingamplitudesfor x-motionare0.7 and1.3cm. Thus,motioneffectsmaybe
alleviatedby properlychoosingthegrid orientation.GRIDswith smallerholeseparations
yield motion effectsat smaller amplitudes.
Conclusion: Theresultscorrelatewith theclinical finding that tumorsin abdominaland
thoracic areasrespondpoorly comparedto those in static areas suchasskin andhead&
neck.Thusmotioncompensation maybenecessary to maintaintheefficacyof GRID
therapy.


