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Purpose: Parallel-opposedapproachof megavoltagespatiallyfractionated(GRID) radiation therapy

for deep-seatedtumors wasdemonstrated usinga multileaf collimator (MLC GRID). Its therapeutic

advantagewasassessed based on dosimetricmeasurementsusing a linear quadraticmodel.

Materials and Methods: A Varian Clinac 2100EX linear acceleratorequippedwith an MLC was

usedfor the MLC GRID therapy test. Two MLC GRID blocks denotedby MLC5 and MLC10

representing 5×5 and10×10mm openingsprojectedat isocenter, respectively, wereassessedin both

single andparallel-opposed (POP)setups. A linear-quadratic(LQ) model wasusedto calculatethe

survival fraction (SF) of tumor and normal tissues. Therapeutic gain was obtainedby the SF ratios

of normaltissues under an MLC GRID to thatunder equivalentopenfield for bothsingleandPOP

setup.

Results: Beamprofiles from MLC5 and MLC10 GRIDs createdusing 6 MV and 18 MV x rays

were found to showa GRID field featureof spatiallyperiodicintensity modulationfor both single

andPOPsetups. Their dosedistributions measuredat different depthsusing a film dosimetry were

usedto determinetherapeutic gain. Therapeuticratios variedfrom 1 to 45 for a wide range of tumor

sensitivities at single fraction dosesof up to 30 Gy. MLC GRID therapy with POPsetupshowed a

highertherapeuticgainthan onewith single MLC GRID.

Conclusion: Dosimetric propertiesof MLC GRIDs allowed for therapeuticevaluation using a

modified LQ model. With high, single-fraction doses, POP MLC GRID radiotherapyexhibited a

significant therapeuticadvantageover the single field radiotherapywhenthe tumor cells weremore

radioresistant.


