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Predicting late lung complications following lung tumor radiosurgery with cyber
kni fe usingbiologically effective doses and normalized dose-surface histograms

Purpose:
To evaluateprospectively theacuteand latemorbidities(toxicity) of hypofractionated
stereotacticradiosurgery with cyberknife with stageI/II lung cancer: predictorsfor
radiationpneumonitisand fibrosis.
EndPoint is to determinetheradiationinducedlung toxicity (pneumonitisandfibrosis)
andtumorresponseusingbiological-effective dosehistogram.

Methods and Mater ials:
Themodel evaluatesthebiological consequences of inhomogenitiesin thephysical dose
to thesurface of thelung for a givenfractionationscheme.A methodof normalizing the
surfaceareaof thelung is employed sothatthepredicted NTCPis independent of the
differing cross-sectional sizeof thelung.Thesurfaceareaof thelung is normalizedto
ensurethatall sectionsof thelung contributeequally to theNTCP.

Results
Themodel hasbeenused to assesslatelung complicationsandthemilder RTOGgrade2
and3 reactions.This model was foundto predict latelung toxicity levels of 1.5± 0.6 %
for anacceleratedtreatment of 60 Gy in 3 fractionscommonlyemployedat our center.
Themodel predictsthattheaverage NTCPfor lateeffectsfor four lung patientsbecomes
greater than5 % with a fractionationschemeof 60 Gy in 3 fractions.

Conclusion:
Therelative seriality model will beextendedto incorporatedose-surfacehistogramsand
BED. Themodelassessesthebiological effectsof inhomogeneitiesin thedose delivered
to thelung.Dose-surfacehistogramsprovidea convenientmeansof studying the
differences in thebiologically effective doseto thelung.


