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This presentatiosurveysmagng systemsther limitationsandexpedationsfor target
andorganatrisk positiondeermination, delineatiorandregiratory motionestmation.
Discusson will focuson systensthat arein currentclinical use.lImagingtechniquesat
simulationusually attemptto usethe same patientbreathingconditionsasat treatment,
amongthem breathhold, free breathing,coachedreathing or abdomindcompession.
CT remainghe dominant standadl for anatomicalimaging of externalbeamradiotherapy
simulation.CT acquisition techniques for motionestimationncludebreathhold at
differentinspirationlevels,or morerecently,regiration-corrdatedCT (RCCT),
involving retrospetive sotting of axid images by meansof arespiration signal. A
limitaton of RCCT is thatimagesat a given positionalongthe patient areconfinedto a
singlerespiratorycycle, andassumeshatthe breathingpatternis repetable, whichis
known to beviolatedto someextentdependingon the patient.Furthe, imagesare
acquiedoverseveracyclesandresortal into asingle one;thuscycleto-cyde changsin
breating patternleadto artifacts.Coadedbreathingattemptgo achievemorerepeatable
breahing andhasshownvarying degeesof improvemenin somepatients Breatkhold
CT fidelity is similarly dgpendenbn breah-hold repeatability. Idedly imagingover
severabreathcyclesis desirdle, butimagng doseimposeslimitationswith RCCT,
while patient fatiguelimits breathhold CT. A possble future directionof developments
to complemenCT with moddities tha canimageoverseveralcycleswith little or no
additionaldose For exanple, repeat MRI in the sagittalplaneprovides notonly a self
consigentimage in termsof respirdory motionbut alsoan edimate of cyde-to-cycle
varnation in motionexter, whichis valuablefor evaluding the sensitivityof atreatmet
planto suchvariation.
Eduation objectives:
1) Understandhe currenttednologicaladvancesn radiotherapymagingat
simulation to providespatia information andrespiratorymotionestimation;
2) Understandhelimitations,current expectéions,andpossiblefurther
improvement®f theseimagng systens.



