AbstractlD:6774Title: Managemenbdf dynamicMLCs whentreating movingtargets

Purpose Intergay betwea organmotionandleaf motion hasbeenshownto generallyhave a small
dosimetricimpactfor mostclinical IMRT treamerts. Howeer, it hasalsobeenshown tha for someMLC
sequencetherecan belargedaily variatiors in the delivered dose dependingn detailsof the patient
motion or numberof fractions. This study investicatesguidelinesfor dynamic ML C sequencesghatwill
keepdaily dosevariationswithin 10%.

Materials and Methods Dosedistributions for ararge of MLC sepaations(0.2 - 5.0cm) and
displacemets between adjacentMLCs (0 - 1.5cm) wereexported from Eclipseto purpog-written software
which simuatedthe dosedistributionmoving acrossa moving target Targetmotionparallel and
perpendialar to the MLC motionwasinvestigatedor arange of anplitudes(0.5- 4.0cm),periods (1.5-
10s),andMLC speed€0.1- 3.0cm/s) Target motionwas modeledassir’. MLC seqen@swere
identified which keptdosevariaionswithin 10% compaedto the dosedeliveredwith no motion. Results
wereconfirmedexperimentallyby measuing the dosedeliveredto MOSHETsin a moving phantomfor a
rangeof MLC sequences.

Resuts: The maxmum allowableMLC speedvhentargetmotionis parallel to the MLC motion canbe
consevatively summarzedasa simple function of targetamgitudeandML C separatin. Whenthe target
motion is perpendtularto MLC motion the maximum allowableMLC speedtanbedescribedasa function
of MLC slit width andthe displacementf adjaceh ML Cs. The guidelineswere succesfully appliedto
two-dimensbnal motion. Ruleswere lessrestictive for periods<4s,ndicatingthat it may be useful to
monitoror contol patient breathing.

Condusion: SomeMLC sequenceshoud beawided. Theuseof simple guidelineswhentreating
movingtargetsusing dynamiclMRT canreducethe possibility of large vaiationsin delivereddo<.



