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Purpose: To estimatetheclinical advantagesof reduced field margins madepossible by
imageguidedpatientsetup andmonitoring.
Method and Materials: Thelimitationsin patient setup usingskin marksandthe
uncertaintiesof intrafractional motion arewell known. In this study,kV cone-beam
imageswere takenbefore and after treatmenton 10 lung patients(1-3 fractions/patient).
Preandposttreatmentimageswere registeredaccordingto boneand to tumor. In 4 of 10
patientswe observedGTV shifts, intrafractional motion,and/ordifferencesbetweenbony
andtumorregistrationsexceeding5mmandas largeas16mm. These4 patientswere
retrospectivelyreplanned usingGTV-PTV margins of 5, 10,15,and20 mm,on the
assumptionthatImageGuidance(IG) enables suchreductionscomparedto conventional
patientsetup. Thesame optimization constraints andbeamswereused asin theoriginal
plans.Lung V20, dmean (meanphysicaldose), fdam (functional damagemodel), and NTCP
werecalculatedfor HypoFractionated(HF) prescriptionsof 12Gyx4f, 20Gyx3f, and
30Gyx1f.
Results: For a smalltumorin thelateral apex, little clinical gain wasfoundby reducing
field margins from 20 to 5 mm even for thehighest prescriptiondoseswith dmean<5Gy,
V20<8%, fdam<0.09,andNTCP<0.25for all treatmentplans. For a largertumornear
midline evena modestHF dose(12Gyx4f) resulted in dmeanof 24Gyandfdam=0.43 for
20mmmargins.Theseparameters couldbereducedto 10 Gy and0.23respectively with IG
and5mmmargins.
Conclusions: Theuseof IGRT for HFRT in lung is beneficialto somebut not all
patients. For small peripheral tumorsreducedfield marginsmadepossibleby IGRT
result in realbut clinicall y minimal benefits. For larger,more mobiletumors, thebenefits
of IG setup andreducedfield margins enablesignificant doseescalation,making more
patientseligible for such treatments.


