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Respiratory tumor motions of up to +/- 2cm in the thoracic and abdomen have been reported in theliterature. In IMRT, an Organ &
MLC Moation Interplay effect (OMM) between ML C and intrafractional organ motion can result in up to +/- 100% dose errorsto
interior of tumor volume. A gated beam treatment, with threshold for beam ON/OFF, can mitigate but can not totally remove OMM.

We demonstrate that DML C with large subfield apertures are less sensitive to OMM. Weintroduce a new |eaf segmentation algorithm
for which a desired optimized intensity map may be segmented resulting in largest possible apertures. We show that <MLC(y)>,
average leaf opening in the direction perpendicular to leaf motion, can be made larger if adjacent |eaves are synchronized to minimize
a specific cost function. We demonstrate that tongue & groove minimization algorithm belongsto a special case of thisalgorithm.

3 IMRT plansfor lung, liver, and pancrease patients were generated on HELIOS IMRT system (120 MLC). For each of theplans, a
set of DMLC fields generated by HEL 10S were resegmented resulting in another set of DMLC' swith larger apertures. With the
HELIOS' generated DML C's, the range of <ML C(y)> were (1.59-2.03)cm. With the resegmented DMLC's, the range of <MLC(y)>
were (3.59-4.22)cm. The average increase in <ML C(y)> was 2.1cm. Using a concept of Effective Fluence, we smulate and compare
DVH to moving tumors that would result if the patients were treated with the original and the resegmented DMLC's.



