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Purpose: To developa clinically useful forwardplanningalgorithm for determining theenergy,shape, andweightof multiple abutted
fields used in segmented-field electron conformaltherapy(SFECT) thatconforms the90% isodoseto thePTV while minimizing the
treatment of normaltissue.
Method and Materials: An algorithm was developedthat requires a beam’seyeview (BEV) of depthof the distal PTV surface.
First, the minimumenergy for which R90 (10-cm diameter field) exceedsthedepthto thedistal edge of thePTV is determinedfor each
pixel of the BEV. Next, the minimum circular field size to treatR90 to the distal edge of the PTV is determinedfor eachpixel and
drawnaroundthepixel. Fieldsof thesame energyaremergedwith higherenergyfields takingprecedencein areasof overlap, andthe
dosedistribution is calculated. Finally, aniterative processis usedto modify thefieldsto convergethe90%dosesurfaceto thedistal
PTV surface. The algorithm wasused on six hypothetical PTVs, and the dosedistribution wascomparedto that of a single energy
plan. A pencil-beamalgorithm calculated thedose distribution for both setsof plans.
Results: The SFECT plans wereable to deliver 90% of the doseto over 95% of the PTV, while irradiating an average of 16% less
non-PTV to 90%of the dose. Dueto abutmentdosimetry, SFECTplansincreaseddoserangewithin thePTV by anaverageof 4.9%.
Conclusion: The developedalgorithm wasuseful for determining SFECTplansin a waterphantom.SFECTplansirradiate
significantly lessnon-PTV volumethan single energytherapy,but at theexpenseof increaseddoserangewithin thePTV (D90-10).
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