AbstractlD:8536Title: Dosesmeaing in GRID therapy dueto tumormotion

Purpose: Clinical andbiological evidence suggestshat GRID therapyis sucesstl in
debulking largetumorsbecauseof the high heterogeneityin the dosedistribution.In this
papemwe showthatthe charateristicpeaksand valleys aresignificantly smeaedout by
motion, possbly affeding clinical outcames.

Methods. Usinga MonteCarlo enginethatemuldes phantommotion we calculatedose
for ahexagonaGRID, with 1.3 cm wide holesseparatety 2.1 cm atisocente. We
studymotionin the z-diredion, parallel to rowsof holes,or in the perpendicular x-
direction Thedisplacenenttime wavefam followsacos' patern,with n assignd 1 or
6 to accountfor arange of inhaleexhde asymmetryDose calculatimsare performedfor
6 MV x-rays.

Results: Neardmax, thestaticvalley doseis 0.12 Dy, whereDy is the peakstaticdose For
asinusoidalz-motion with anplitudea, the minimum peak(Dp.min) andmaximumvalley
(Dyv-maxy Occurata~= 0.8cmwith values0.67Dg and0.60Dg respeavely. As ais
increagd, contibutionsfrom neighboringholesmakethe peaksandvalleys vary
peiiodically with a. Lessdegradations seenwith asymmetricco$ type motion, with Dp-
min = 0.77DgandDy.ma= 0.45D,. For both waveforms 0.7 cm amplitudelowersthe
peaksby 20% of Dy, wherea$.4 cm amplituderaises thevalleys by thisamount. The
correspondinganplitudesfor x-motionare0.7 and1.3cm. Thus,motioneffectsmaybe
alleviatedby properlychoosingthegrid orientation.GRIDswith smallerhole separations
yield motion effectsat smdler amplitudes.

Conclusion: Theresultscorreltewith theclinica finding tha tumorsin abdominaland
thorecic areagespondooorly compaedto those in static area suchasskin andhead&
neck.Thusmotioncompensdion maybenecesary to maintainthe efficacyof GRID
therapy.



