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Preciseandaccurateplacement of radiation dose within the humanbodyis a significant
technicalchallenge.The useof fractionatedtreatmentregimensexacerbatesthis problem
by requiring thatanyefforts employedto achieve precision andaccuracymustbe
repeatedovertheprolonged courseof radiationtherapy. While it haslong been
presumedthatmobility of internal anatomy could bea confoundingfactorin delivering
thedesireddoseto thetarget, recent developmentsin volumetric imaginghaveallowed
theseissues to bequantified. This hasresultedin increased awarenessof theneedfor
cautionin assumptionsregardingtargetandnormaltissuestability andhasdriven a
formalization of theaccommodationof these uncertaintiesthroughtheuseof appropriate
‘safetymargins’. Thereductionof theinter-fraction motionis a majorfocusof the
radiationtherapycommunityand theseeffortsintendto bring abouta reduction in the
volumeof normaltissuethat needsto beirradiatedto assuretargetcoverage. Ultimately,
this reductionin normal tissueirradiatedwill openopportunitiesfor dose escalation.

Educational objectives:
1. Understandthemagnitudeof inter-fraction motionpresentin radiation therapy.
2. Understandthemethodsby which these canbemeasured/quantified.
3. Understandtheapproaches thatcanbetakento addressinter-fraction mobility (image-
based,intervention-based, margins).

Someof thedatapresentedhasarisen from researchfundsprovidedby ElektaSystems,
PhilipsMedical Systems,Varian Medical Systems,andRaysearch Labs.


