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Purpose: Real-time adaptivetumor tracking calledDose-Rate-RegulatedTracking (DRRT) is based on a
preprogrammedMLC sequenceandreal-time dose-rate modulation. We havedevelopedan algorithm for
designing the MLC sequence reflecting 2-D MLC motion. MLC apertures were designedfrom 4D-CT
images,andthe algorithmwastestedin the3-D phantom.

Method and Materials: The 2-D MLC motion and the corresponding tumor shapearederivedfrom ten-
breathing bins of 4D-CT. The closedMLC leaves that are not participating in the beam aperture are
programmed to remain in motion to minimize leaf-end leakage. This feathering motion is intended to
spreadthe leakage dose to the normal tissue beneath the closedMLC leaves. We performed phantom
studieswith a 3-D Phantom (WashingtonUniv.) for two cases:(1) a circular moving target(2) a patient’s
lung tumor in the lower lobe. The results of thesetwo measurements were comparedwith thosefor the
caseof a static beamaperture and a static phantom(static-static case). The accuracy of the 2-D MLC
sequencewas determined by γ analysis with those for the static-static case. The effectivenessof the
featheringmotion wasquantified with the leakage dosenormalizedto the maximumdosemeasured by the
film.

Results and Conclusions: For both of the above cases,the γ analysisshowed that 95% of the pixels are
lessthan1 for 3 % and3 mm criteria. Thefeathering motion reducedtheleaf-end-leakagedosefrom ~15%
to ~7%. A careful designof theMLC-leaf sequencedone in advancecannot only facilitatereal-time tumor
tracking,but alsoreducethedoseto healthytissue,andthus canleadto improvedresultsusingDRRT.


