FREE-BREATHING—GATED DELIVERY CAN ACHIEVE HIGH-QUALITY PROTON TREATMENT FOR LUNG
CANCER PATIENTS
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HYPOTHESIS

* Free-Breathing Spirometer-Gated Proton Therapy can
mitigate respiratory motion uncertainties  without

FB-GATED DELIVERY USING CBCT FOR IGRT WAS DEMONSTRATED VIA PLANNING ON EXAMPLE PATIENT
AND END-TO-END TESTING WITH A 4D-MOTION PHANTOM.

compromising patient comfort and dosimetric quality with ALL-PHASE CBCT IGRT MAY ENSURE REPRODUCIBILITY FOR PARTIAL-PHASE DELIVERY
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phase target while delivering over a partial-phase target, Figure 1. Verifying the feasibility and reproducibility of CBCT-based IGRT while planning and delivering within a gated window for a patient from figure 3. 4DCT verification scan (Vscan) was used as a
retrospectively. Image registration quality of partial-phase  surrogate for CBCT to compare the registration accuracy of a full-phase target for partial (80-10%) phase or single-phase delivery. a. lllustration of the comparison b. Mean-distance-to-agreement (MDA)
and c. Dice-similarity-coefficient (DSC) to correlate registration accuracy of full phase to partial/single phase target, comparing CT sim scan to Vscan d. MDA, Dice, and HU histogram overlap (Battacharrya
coefficient, BC) using full phase iCTV for image registration. ldeally, MDA<2mm, 0.8<DICE<1, 0.9<BC<1.

target and full-phase target was quantified comparing
simulation 4DCT scan and verification scan(Vscan).
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