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Purpose:
To determineappropriateplanning margins aroundtheGTV for concomitant boost image-guidedlung cancer treatmentswhere the
GTV is prescribeda higher dosethantheCTV.

Method and Materials:
Thedosimetric impactof theGTV planning margin(pGTV) marginwasinvestigatedwith 3D isotropic expansionsto theGTV, and
simulationsof interfractional targetdisplacementsrelativeto bone. Sevenpatients(IMRT and3D-conformal stereotactic)were
included. GTVs andtheir respiratorymotionenvelopeswere contoured from 4DCT images.

All patients were alignedwith daily projection imaging (IMRT) or CT (SBRT); perfectbonyanatomyalignment wasassumed.
Averageresidualuncertainties(tumorversusbone) werepreviouslydeterminedfrom analysisof CBCT images. A 3D displacement
probabilitymapwascalculated(0.0+/-3.4mmAP,0.8+/-3.4mmSI, and0.5+/-2.7mmRL), assumingsetup errors werenormally
distributed. To determinetheworst-case dose-coverage, pGTVs werecreatedby expanding theGTV by 6mm(95.5%probability).
Cumulative dosedistributionswere calculatedbasedon the3D displacementprobability map.Theassumptionof normally distributed
displacementswasnot appropriatefor hypo-fractionated patients; thereforea worst-casesystematicdisplacementscenariowas
evaluatedfor onepatient.

Results:
The4mmpGTV demonstratedgooddosecoverage(> 90%). With thecurrentplanningtechniques,theworst-caseanalysis of GTV
coverage showedthatusually <=5%GTV would receive<95%Rx dose. Differences betweentheplannedandcumulativedose
distributionswere minimal. For thehypofractionatedPatient, theprobabilities that theGTV will receiveat least 98%, 96%,94%, and
92%of the prescribeddoseare42%,78%,93%,and95% respectively.

Conclusion:
Prescribing 90%-100%of theprescription doseto theGTV + 4mm planningmarginshouldresult in sufficient dosimetriccoverageof
the GTV for both IMRT and hypo-fractionatedstereotactic patients.Whenprescribingconcomitantboostsa pGTV margin is required,
but this neednot beasgreatasthePTV marginaroundtheCTV.


