AbstractlD:6616Title: A NeuralNetwork Modelto PredictLung Radiatiorrinduced
Pneunonitis

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

Method and Materials: The databasecomprised235 patients with lung cancertreatedusing radiotherapy (34 diagnosed with
pneunonitis). The neural netwok was constructedusing a unique algorithm that altemately grew and prunedit, starting from the
smalles possble netwok, untl a satisfactorysoluion wasfound The weightsandbiases of the network were compued usingthe
error back-propagtion approach. The nework wastestedusingtenfold cross-validation, wherein1/10" of the dataweretested,in
turn, usingthe modelbuilt with theremainhg 9/10" of thedata

Results: The network was corstruced with input features sekectedfrom doseand non-dosevariables. The selectednput featues
were lung volumereceiving > 16 Gy (V16), mean lung dose generdized equivalent uniform dose(gEUD) for the expaenta=3.5, free
expiratory volumein 1s (FEV,), diffusion capaity of Carbon Monoxide (DLCO%), and whetheror nat the patientunderwent
chemotheapy prior to radothergy. With the excepton of FEV1, all input featules were found to be individually significant (p <
0.05). The areaunderthe ReceiverOpeaating Characterstics (ROC) cuwe for crossvalidatedtestingwas 0.76 (sersitivity: 68%,
speificity: 69%). To gaugethe impad of non-dosevariables on modelpredictivecapability,a secondhetworkwasconstuctedwith
input featuresselectedonly from lung dosvolumehistogran variables The areaunderthe ROC curvefor crossvalidationwas0.67
(sensitivity: 53%, spedficity: 69%). The network corstruced from doseandnon-dosevariableswas statisticallysuperior(p=0.020),
indicating thattheaddtion of non-dosefeatuessignificanly improves thegenerdization capabiity of the netwok.

Conclusions: The neual network constructedrom doseand nondosevariablescan be used to prospectively predict radiotherapy-
inducedpneumoniis and, thereby,appropriately alterradioherapyplansto reducethis possibility.



