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Purpose:
A novel 4-bank micro-multileaf collimator (mMLC) has been commissioned for
stereotacticradiosurgery (SRS). Leafs of each bank of mMLC can be individually
controlled, which allows to form morecomplexfiled than conventional2-bankMLC or
circular cone.For caseswith multiple brain masses,pre-treatmentQA and treatment are
alwaystime consuming. In this studywe investigateif multiple tumorsitescan shareone
isocenter and if they can be treated simultaneously without sacrificing the quality of
dosimetry.

Method and Materials:
ThemicroMLC (AlaynaEnterpriseCorp)consistsof 96 tungsten leavesaligned in four
banks. Threetreatedpatients,eachwith two adjacentbrainmasses, wereselected
retrospectivelyin this study.Threeplansweremadeon eachpatient.Plan1 used
conventionalmethodthat was to createtwo beamsetseachwith its own isocenter.
Treatmentwasto bedelivered in a sequentialway. In Plan2, tumorssharedsingle
isocenterbut weretreatedby its respective beam set. In Plan 3, singleisocenter was
chosen andtwo masseswere to beirradiatedsimultaneouslyby oneset of beam. For
comparisons,thetreatmentand setuptime weremeasured or estimated.Theisodose
curvesand dosevolume histograms(DVH) wereanalyzed.

Results:
Plan2 andPlan3 save significanttime in QA andtreatment(~30mins). Plan1 andPlan2
haveequally satisfyingdosimetric outcome, while theDVHs of Plan 3 degrade
significantly.Plan1 andPlan2 haveindividual controlof thedoseof each target,while
Plan3 doesn’thave.

Conclusion:
We havestudiedthreescenarios of treatingmultiple isocenter SRSusing 4-bank
microMLC. Thebestmethodfoundis to sharea commonisocenter,but treatthetargets
individually. This methodcan reducetheQA and treatmenttime significantly, and
achievethesimilar dose coverageastheconventionaltechnique.


