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Purpose: Anatomic change caused by respiratorymotion is a major challengeof accurate dosedelivery in Intensity Modulated
RadiationTherapy(IMRT). DynamicMLC (DMLC) tracking deliveryhasbeenstudiedby a few groupsto mitigatethemotion effect.
In this work, someclinically practical issuesrelatedto the 2D synchronizedDMLC IMRT delivery wereinvestigated. Method and
Materials: An IMRT treatment plan wasgenerated for onespecificphaseof 4D CT data.Two-dimensionalsuperimposing method
wasapplied to modify theoriginal leafsequenceby adding theaveragetumor trajectory (ATT) ontothe leafsequencesin beam’s eye
view plane. Themodified leafsequencesweredeliveredusing a Varian2100CD linac with Millennium 120-leaf DMLC. Dynamiclog
fil eswere analyzedto checkthemachinebeamhold-off andsimulatethefluencemapin thecoordinate systemof themovingtargets.
Comparisonbetweenthedelivered fluencemapandtheexpectedfluencemapwasdone. Results: Without themotioncorrection,the
delivered fluencemapis largely diff erentfrom theplanedfluencemap. With the motion correctedleaf sequences,suchdifferencewas
significantly reduced: the maximum point-to-point dosedifferencedecreased by 40%; and the numberof dosemismatching points
decreasedby 5 times.WhentheleafspeedexceedsDMLC specificationsandmachinetoleranceis tight, therewill bebeamhold-offs,
which wil l causeerrorsin the delivereddosedistributions. Conclusion: Thedoseerror in deliveryof 2D synchronizedDMLC IMRT
wasstudied.Thedosemap comparisonshowsthat thedoseerrordeliveredwith a motioncorrectedleaf sequencecanbesignificantly
reduced. Sincetheactual delivered doseis affected by DMLC mechanic limits, leaf velocities of the modified leaf sequences should
belessthanMLC maximum speedto guaranteethesynchronizationduring delivery.


