AbstractlD:6991Title: Prindples of Adaptiveand Robug Controlin Treatmen®lanning

Local controlby radiationtherapyrelatesdirectly to the dosedeliveredto thediseased
tissug but canbelimited by thedosetoleraed by adjacentstructures. This axiomhas
guidedclinical practiceinto a numbe of technologicabhifts overthe pastseveral
decadeslntensitymodulatedadiotherapy{IMRT) has emergedasanimportant meansto
achievehigherdosesandto intensify treatmentwhile simultaneoudy decreasinghedos
in normaltissuesHowe\er, the proximity of critical normalorgansto diseaseand
geometriauncertaintiesrisingfrom organmovementontinueto preentsignificant
challengesn someandomical sites.

Advancesn imageguidedradiation therapy(IGRT) permitmore frequentsoft-tissue
imagingin the courseof treatment ddiv ery, creatingopportunitieso enhancehe
accuracyandprecisionof treatment. A framework for consideringmageguidance
strategiesandtheirimplicationsfor treatmenplanningis required.For example,target
localizationcanimprovegeometricacairacyin theon-line setting;i.e.,duringtreatment
delivery. An off-line statisticd analysisof a paient’simagescanaso enhane precison
by supportingthe adgptation of margns. Evena completere-optimizationof the plan is
possible in responseo sygematicanataenical changesaccumulateavith the progression
of treatment Frequente-optimizationis potentiallyinefficient andexpensivewithin the
constrains of currenttechnologiesclinical pradices andQA standads.Clealy, there
are tradeoffs betwea thelevel of effort requiredto anexploit IGRT for adaptivere-
planning, and the potentid bendits of re-plaming. The concept of robud optimization
pointsto the possibilitydesignimg treamentplanstha aretolerant to uncetaintiesin
treamentdelivery.Robust plans mayredue the needfor routinere-planningin respons
to variaionsin patientsdup, organmovementpr progress/e changedeadingto organ
deformation

This presentatiomeviews clinical experence with IGRT, and explorestheimplications
oppotunitiesandchdlenges for treamentplanningin theeraof IGRT. Thecental
principlesof usingIGRT in IMRT treatmenplanningwith respecto requirementsor
adaptivere-planningand thedesign of robug IMRT treatmens.

Educational objectives:

1. Toreviewill ustrateclinical appliationsof IGRT.
2. Todescribéhowtheadoptionof IGRT can influenceexternalbean treatment
planning.
3. Tooutlinehow IGRT informationis usedfor re-planningof IMRT treatments,
andin thedesig of plans tha aretolerantto uncertanties in treatmentdelivery.



