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Purpose: To analyzethe dose-responsecharacteristics of radiation-inducedoptic neuropathy (RION) to high-doseradiation therapy
usingthe LymanNTCPmodel.
Method and Materials: A retrospective analysisof 172 patients treated QD (19 RIONs observed)and101 patientstreatedBID (5
RIONsobserved)in thehead-and-necksites, treatedbetween1964and2000,wereperformed.Usingtheα/β ratio determinedwith the
QD group (1.76 Gy; [-1.41,∞] 95% CI), the total dose for eachpatient wasconverted to the normalized “2 Gy/fraction” total dose
(NTD) before analysis. Subsequently, the Lyman NTCP parameters were estimatedusing the maximum-likelihood methodwith
asymmetricconfidenceintervals determinedusingthe profile-likelihood analysis(68% CI). The chi-squaregoodness-of-fit test was
performedto evaluatethe modeling.
Results: Due to the functionally linear architectureand relatively small volume of the optic structure a DVH analysis was not
performed.Instead,thedoseto theoptic nerveswasspecifiedastheminimum dosereceivedby anysegmentof theorganto which the
damagewasdiagnosedby ophthalmologic evaluation. Therefore,the volume effect parameter,n, wasnot investigated. For the QD
group, the estimated values of NTD50 and m were 96.4 Gy [87,113] and 0.32 [0.26,0.40], respectively. For the BID group, the
corresponding valueswere104.6 Gy [81,233]and0.31[0.22,0.48], respectively. Both theNTD50 and m parameterswere generally in
agreement within the uncertainties estimated betweenthe two fractionation groups.The chi-squaretest showedthat the model was
adequate(p = 1.00)for boththe QD andBID groups.
Conclusion: The Lyman NTCP modelwasusedto describethe RION data.Resultsshow that QD andBID groupsgive comparable
modelparameterswhenNTD conversionis made. If thevalidity of thelinear-quadraticformalismis assumed,thenhyperfractionation
maybebeneficial for RION giventhesmallα/β ratio estimated.


