AbstractID:8901Title: Doseverificationof 2D synchronizedDMLC IMRT ddivery to a
movingtarget

Purpose: Anatomic change causeal by respiratorymation is a major challengeof accuate dosedelivery in Intensty Modulated
RadiationTherapy(IMRT). DynamicMLC (DMLC) tracking deliveryhasbeenstudiedby a few groupsto mitigatethe motion effect

In this work, someclinically practical isstesrelatedto the 2D synchronizedMLC IMRT ddivery wereinvestigated Method and

Materials: An IMRT treatmeat plan was generged for one specificphaseof 4D CT data. Two-dimensionalsupermposirg method
wasappied to modify the original leaf sequene by adding the averaggumor trajecory (ATT) ontothe leafsequenceim beans eye
view plare. The modified leafseqencesweredeliveredusing a Varian2100CD linac with Millennium 120-leaf DMLC. Dynamiclog

fileswere analyzedo checkthe machinebeamhold-off andsimulatethefluencemapin the coordnae systemof the movingtarges.

Comparisorbetwveenthe ddivered fluencemapandthe expectedluencemapwasdone Resuts: Without the motion correction,the
ddivera fluencemapis largely diff erentfrom the planedfluencemap. With the motion correctedeaf sequaces,suchdifferencewas
significanty reduced the maximum point-to-point dosedifferencedecreasa by 40% andthe numberof dosemismatching points
decrea®dby 5 times.WhentheleafspeedexceedDMLC specificationsandmachinetolerancess tight, therewill be beamhold-offs,

which will causeerrorsin the delivereddosedistributions Conclusion: The doseerror in deliveryof 2D synchronizedMLC IMRT
wasstudied.The dosemgp comparisonshows thatthe doseerror deliveredwith a motion correctedleaf sequenceanbe significantly
reduced Sincethe adual delivered doseis affecied by DMLC mechaic limits, leaf velocities of the modified leaf sequaces should
belessthanMLC maximun speedo guarante¢he synchronizationduring delivery.



