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Purpose: To build and test a feed-forward neural network model to predict the occurrenceof lung radiation-induced Grade2+
pneumonitis.

Method and Materials: The databasecomprised235 patients with lung cancertreatedusing radiotherapy (34 diagnosed with
pneumonitis). The neural network was constructedusing a unique algorithm that alternately grew and prunedit, starting from the
smallest possible network, until a satisfactorysolution wasfound. The weightsandbiasesof the network werecomputed usingthe
error back-propagation approach. The network wastestedusingten-fold cross-validation, wherein1/10th of the dataweretested,in
turn, usingthemodelbuilt with theremaining 9/10th of thedata.

Results: The network was constructed with input features selectedfrom doseand non-dosevariables.The selectedinput features
were: lung volumereceiving > 16 Gy (V16), mean lung dose,generalized equivalent uniform dose(gEUD) for theexponenta=3.5, free
expiratory volume in 1s (FEV1), diffusion capacity of Carbon Monoxide (DLCO%), and whetheror not the patient underwent
chemotherapy prior to radiotherapy. With the exception of FEV1, all input features were found to be individually significant (p <
0.05). The areaunder the ReceiverOperating Characteristics (ROC) curve for cross-validatedtestingwas 0.76 (sensitivity: 68%,
specificity: 69%). To gaugethe impact of non-dosevariables on modelpredictivecapability,a secondnetworkwasconstructedwith
input featuresselectedonly from lung dose-volumehistogram variables. TheareaundertheROC curvefor cross-validationwas0.67
(sensitivity: 53%, specificity: 69%). Thenetwork constructed from doseandnon-dosevariableswasstatisticallysuperior(p=0.020),
indicating thattheaddition of non-dosefeaturessignificantly improves thegeneralization capability of thenetwork.

Conclusions: The neural network constructedfrom doseandnon-dosevariablescan be used to prospectivelypredict radiotherapy-
inducedpneumonitis and,thereby,appropriatelyalterradiotherapyplansto reducethis possibility.


