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Physical modulators (or 3D-compensators) can be used to deliver IMRT treatments on any linear accelerator. Modulator-based IMRT
offers some advantages compared to ML C-based IMRT, such asimproved spatial resolution and simultaneous dose delivery to

minimizetheinterplay of MLC leaf motion and internal organ motion.

A new delivery method is proposed that utilizes a single modulator to deliver multiple fields (“ multifield modulator”), reducing
treatment time and manufacturing cost. Thisresearch evaluated the clinical effectiveness of using thistechniqueto treat paranasal
sinus cancers. Clinical effectiveness was evaluated in three areas: the manufactured modulators should meet quality assurance
specifications, the dose distributions should be better than those produced by 3D-conformal plans and equivalent to those of step-and-
shoot-MLC (sMLC) IMRT plans, and the effort required to use this technology should not be substantially greater than that for current

IMRT practice.

Resultsindicated that multifield modulators can be constructed to meet design specificationsin quality assurance tests. The multifield
modulator-IMRT plans were shown to improve target coverage and dose conformation while reducing critical structure doses
compared to 3D-conformal plans. The multifield modulator-IMRT plans were equivalent to or better than the sSMLC-IMRT plans.
Thetime required for manufacturing, quality assurance, and treatment delivery using multifield modulators was measured and found
to be smilar to current IMRT treatment methods. Clinics may find it acceptable to commit the minimal extratime for initial quality

assurance and treatment in order to benefit from the improved dose distribution and delivery.



