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Pur pose: We devel op and investigate the feasibility of reducing conconitant

i magi ng dose wi thout sacrificing tunmor localization accuracy in | GRT, by naking
"smart" imaging decisions in real-tinme. This study focuses on denonstrating the
utility of adaptive imaging triggers instead of uniformtriggering.

Met hod and Materials: W denonstrate the sub-optimality of the current uniform
i magi ng schenme, in ternms of accuracy v.s. imaging dose tradeoff. W devel oped an
oracle imaging triggering strategy, which retrospectively distributes the kV

i magi ng events to naxim ze |ocalization accuracy over the treatnent duration

The tradeoff between |ocalization accuracy and total imagi ng dose fromthe
oracl e solution provides a perfornance upper bound and its deviation fromthe
correspondi ng uniformimage triggering schene alludes to the potential of
imaging less with the same |ocalization accuracy. The proposed concept is tested
on 159 patient derived 3D abdom nal and thoracic tunor traces.

Results: The oracle tradeoff curve dom nates the current practiced uniforminmage
triggering schene, in the sense that for the same |ocalization accuracy, it

consi stently reduces the required total number of inages. Quantitatively, it
manage to decrease the average imaging frequency by 40%to 50% in nost cases.
Furthernore, significant potential dose reduction is observed throughout a |arge
range of notion patterns and under various total inmaging dose conditions.

Concl usi on: W have proposed a feasibility study to investigate the As Low As
Reasonabl y Achi evabl e (ALARA) principle in I GRT, by reducing inaging dose while
mai nt ai ni ng tunor |ocalization accuracy. Future work will focus on devel opi ng
real -tinme heuristics to approach the oracle performance and experinenta
verification of geometric and dosinetric accuracy.
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