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This presentationsurveysimaging systems, their limitationsandexpectationsfor target
andorgan-at-risk positiondetermination, delineationandrespiratorymotionestimation.
Discussion will focuson systemsthat arein currentclinical use.Imagingtechniquesat
simulationusually attemptto usethesamepatientbreathingconditionsasat treatment,
amongthem, breathhold, free breathing,coachedbreathing, or abdominal compression.
CT remainsthedominant standard for anatomicalimaging of externalbeamradiotherapy
simulation.CT acquisition techniques for motionestimationincludebreathhold at
differentinspirationlevels,or morerecently,respiration-correlatedCT (RCCT),
involving retrospective sorting of axial images by meansof a respiration signal.A
limi tation of RCCT is thatimagesat a given positionalongthepatient areconfinedto a
singlerespiratorycycle, andassumesthatthebreathingpatternis repeatable, which is
known to beviolatedto someextentdependingon thepatient.Further, imagesare
acquiredoverseveral cyclesandresorted into a single one;thuscycle-to-cycle changes in
breathing patternleadto artifacts.Coachedbreathingattemptsto achievemorerepeatable
breathing andhasshownvarying degreesof improvementin somepatients.Breath-hold
CT fidelity is similarly dependenton breath-hold repeatability. Ideally imagingover
severalbreathcyclesis desirable, but imaging doseimposeslimitationswith RCCT,
while patient fatiguelimits breath-hold CT. A possible future directionof developmentis
to complementCT with modalities that canimageoverseveralcycleswith little or no
additionaldose.For example, repeat MRI in thesagittalplaneprovides not only a self-
consistentimage in termsof respiratory motionbut alsoan estimate of cycle-to-cycle
variation in motionextent, which is valuablefor evaluating thesensitivityof a treatment
planto suchvariation.
Education objectives:

1) Understandthecurrenttechnologicaladvancesin radiotherapyimagingat
simulation to providespatial information andrespiratorymotionestimation;

2) Understandthelimitations,current expectations,andpossiblefurther
improvementsof theseimaging systems.


