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of a weeklycorrectionstrategy for lung cancerradiotherapy

Purpose: A common practicein lung radiotherapyis thecorrection of setuperrors based on the initial andweekly2D portal images.
We have evaluatedtheeffectivenessof this correction strategyusingdatacollectedfrom daily kV cone-beamCT (CBCT) imaging.

Material and Method: Eighteenlung cancer patients immobilized with a wing boardwere treatedon an Elekta SynergyLINAC
usingour daily on-line IGRT protocol. Daily CBCT imagingwasperformed andsetupvariations werecorrectedbeforetreatment.A
total of 282 CBCT imageswere collectedandthe daily setuperrorsalong the anterior-posterior,superior-inferior andright-left axes
werecalculatedusingvolumetric imageregistration. With this datawe simulatedthe weekly correctionstrategy wherepatient setup
error is adjustedonceeveryfive fractions basedon weekly 2D portal imagingafter the initial setup.3D shift vectors for the whole
treatment coursewerecalculated. The frequencieswith which the3D shifts exceeded5 mm, 10 mm, 15 mm and 20 mm wereusedto
evaluatetheeffectivenessof this correctionstrategy.

Results: For theseeighteenpatients, the setup errorsalong right-left, superior-inferior andanterior-posterioraxesrangefrom -1.17to
1.34 cm, -1.29to 1.30 cm and-1.71to 1.21cm respectively. Themaximum valueof the 3D shift vectorswas1.78cm. Out of a total
of 282 treatments,the 3D shift vectors were within 5 mm for 144 fractions (51.1%), within 10 mm for 250 fractions(88.7%), and
within 15 mm for 278fractions (98.6%). Four fractionshaderrorsgreater than 15 mm.

Conclusion: Daily CBCT datacanbe usedto evaluatedifferent correction strategies. For the lung patients, the setup errors can be
largealongR-L, S-I and A-P directions.A largemargin is warrantedto ensureadequatetumorcoverageif weeklycorrection scheme
is used.


