
AbstractID: 8703 Title: Dose response analysis of radiation-induced retinopathy (RIRP)
single-institution data using the Lyman NTCP model

Purpose: To analyzethe dose-responsecharacteristics of radiation-induced retinopathy(RIRP) to high-doseradiationtherapyusing
the Lyman NTCPmodel.
Method and Materials: A retrospective analysis of 108 patientstreatedQD (23 RIRPsobserved)and 78 patients treatedBID (7
RIRPsobserved) in the head-and-neck siteswereperformed. Using the α/β ratio determinedwith the QD group(2.65Gy; [-1.06,∞]
95% CI), the total dose for each patient was convertedto the normalized “2 Gy/fraction” total dose (NTD) before analysis.
Subsequently, the Lyman NTCP parameters were estimatedusing the maximum-likelihood methodwith asymmetric confidence
intervalsdeterminedusing theprofile-likelihoodanalysis(68%CI). Thechi-squaregoodness-of-fi t testwas performedto evaluatethe
modeling.
Results:Dueto theminutethicknessand volume of theorgana DVH analysis wasnot performed.Instead,thedoseto the retinawas
specified as the highestisodosecovering at least1/3 of the retinal surface that geometricallycovered the observedretinal damage.
Therefore, thevolumeeffect parameter, n, wasnot investigated.Theestimated valuesof NTD50, andm were72.4Gy [67.5,79.5]and
0.356[0.29,0.44], respectively, for QD dataset and73.0 Gy [67.0,85.5]and0.209[0.15,0.30], respectively, for BID dataset.While the
NTD50 wasgenerally in goodagreementbetweenthetwo groups,theBID groupshowedsteepersloperesulting in lower incidenceat
clinical doserange(~ 30 to 60 Gy). The chi-squaretest showedthat the model wasadequate (p = 1.00) for both the QD and BID
groups.
Conclusion: The Lyman NTCP modelwasused to describe the RIRP data.Results show that QD andBID groupsgive comparable
NTD50 valueswhen NTD conversion is made. However,the BID group showedsteeperslope. If the validity of the linear-quadratic
formalismis assumed, thenhyperfractionationmaybebeneficial for RIRPgiventhesmallα/β ratio estimated.


