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Purpose: Interplay between organmotionandleaf motion hasbeenshown to generallyhave a small
dosimetricimpactfor mostclinical IMRT treatments. However, it hasalsobeenshown that for someMLC
sequencestherecan belargedaily variations in thedelivereddose,dependingon detailsof thepatient
motion or numberof fractions. This study investigatesguidelinesfor dynamicMLC sequencesthatwill
keepdaily dosevariationswithin 10%.

Materials and Methods: Dosedistributions for a rangeof MLC separations(0.2 - 5.0cm) and
displacements between adjacentMLCs (0 - 1.5cm) wereexportedfrom Eclipseto purpose-written software
which simulatedthe dosedistributionmoving acrossa moving target. Targetmotionparallel and
perpendicular to theMLC motionwasinvestigatedfor a range of amplitudes(0.5- 4.0cm),periods (1.5-
10s),andMLC speeds(0.1- 3.0cm/s). Target motionwas modeledassin6. MLC sequenceswere
identified which keptdosevariationswithin 10% comparedto thedosedeliveredwith no motion. Results
wereconfirmedexperimentallyby measuring thedosedeliveredto MOSFETsin a movingphantomfor a
rangeof MLC sequences.

Results: The maximum allowableMLC speedwhentargetmotion is parallel to theMLC motion canbe
conservatively summarizedasa simple function of targetamplitudeandMLC separation. Whenthe target
motion is perpendicular to MLC motion themaximum allowableMLC speedcanbedescribedasa function
of MLC slit width andthedisplacementof adjacent MLCs. The guidelineswere successfully appliedto
two-dimensional motion. Ruleswere lessrestrictive for periods<4s,indicatingthat it may beuseful to
monitoror control patient breathing.

Conclusion: SomeMLC sequencesshould beavoided. Theuseof simple guidelineswhentreating
movingtargetsusing dynamicIMRT canreducethepossibility of large variationsin delivereddose.


