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Purpose:To quantitatively assesstherelationshipbetweenintensity-modulated

radiotherapy(IMRT)-driven sparingof doseto normal tissues located“within” concave

targetswith (1) heterogeneityin dosedeliveredto thetarget and (2) redistribution of dose

to normaltissuebeyondtheconcavity.

Method and Materials: Idealizedvolumesresemblingmesothelioma andprostatecancer

wereconsidered,bothwith concavetargetscontainingnormal tissue. Multiple IMRT

plansweregeneratedwith progressivedose restriction to thenormaltissuewithin the

concavity. We quantifiedtheimpact of suchsparingon theheterogeneityof dosewithin

thetarget tissueitself, and thedosereceived by normaltissuesbeyondtheconcavity.

Results: As thedoseto thenormal tissuewithin theconcavityis reduced,the

heterogeneityin dosedelivered to thetarget increasesin an exponential fashion.Further,

there is a rapidincreasein redistributed doseto othernormal tissue regions,particularly

to theothernormaltissues immediately adjacent to theoutside edges of theconcavity

(i.e. adjacent to the“free margin” of thetarget).

Conclusion: For targets with concavities, therearedosimetricconsequencesassociated

with reducingdoseto normal tissue locatedwithin these concavities.Thereappears to be

a trade-off betweentheheterogeneity in dosedeliveredto thetarget, themeandoseto the

concavity, andtheredistributeddoseto othernormaltissues. Understandingthe

interaction betweenthesedosimetricfactorscan aid theplannerin assessingthe

feasibility of a desireddosedistribution.


