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Purpose: Dosimetric characteristics were used to evaluatetherapeutic advantagefor megavoltage

spatially fractionated(GRID) radiation therapy by a linear quadraticmodel. GRID radiotherapywas

comparedwith uniform dosedelivery on tumor and normal tissues using single and parallel-opposed

configurationswith differentGRID parametersfor a singlehigh-dosefraction.

Method and Materials: Threedifferent GRID blocks designed for a Varian Clinac 2100EX linear

acceleratorwere investigated. Theseblocks were madeof cerrobendmolded into a block of 7.5cm and

mountedinto theaccessorytray. The GRID blocks hadaperturediameters6.0,8.0,and8.5 mm (9, 14,

and 14 mm projectedat isocenter). Dosimetricmeasurementswere doneusing fil ms, TLDs and an

ionization chamber. A linear-quadratic (LQ) modelwas usedto calculatethe survival fraction (SF) of

tumor and normal tissues. Therapeutic gain was obtained by the SF ratios of normal tissues under

GRID to thatunderequivalentopenfield.

Results: The output, beam profiles, and isodoseof a GRID field versusfield size and energy were

obtained.Therapeuticratios varied from 0.9 to 51 for a wide rangeof tumor sensitivitiesat single

fraction dosesof up to 30 Gy for the single GRID setup. The averageratio of doseat dmax (normal

tissue) to doseat midplane (tumor volume)wasreducedfrom about200%for a single field to 115%

for parallel-opposedfields. The parallel-opposedGRID setup showed a highertherapeuticgain than a

single GRID field.

Conclusion: GRID parametersposeda remarkableimpact on therapeuticcharacteristics.Using parallel

opposed GRID setupsresulted in a significant increasein therapeuticadvantageand a substantial

decrease in dosedelivered to the normal tissuesfor the sameprescribedtumor dose. With single-

fraction doses, GRID radiotherapyexhibited a significant therapeuticadvantageover the open field

whenthetumorcellswere moreradioresistant.


