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Purpose: Current tumor simulation models de<ribe either microscopic or macroscopicbehavior and do not efficiently use
informaion avaiable on both levels Furthemore, they are basedon simplifying assimptions rather than obsevable data. To
overcomebath thesedeficiencies we incorporaéd an existing microscopic, stochastictumor model basd on radiobiological
propertiesand PET/CTimaging daf into a multiscaletumor model

Method and Materials: In the microscopic model, biologicd paraneters accoutiing for micro- and macroscopictumor
characteristicscomgement anatomial information, therely enaling simulating tumor devebpment voxelby-voxel. Resulting
chargesin voxel density and microenvironnental conditionsare pasedon to the superiortissuelevel wherea finite elementanalyss
methdal is usedto determinetumor deformation basedon a therno-elastt continuummechanicsanalogy.Deformatbn tensorsare
thenappledto theinitial input geoméry to calculatethefinal morphologyin imagespaceallowing for comparisorto clinical data.

Results: Smulation resuts basd on murinesquamousgell carcinoma xenograffu PETCT datashowgoodqualitativeagreementvith
tumor behavor pre- and postradiotheapy. Due to tight integrationbetweenthe simulation levels, relevantbiological propertiesare
conseved to within 2% error. Since biological paraneters aremonitoredat a voxel level, this approachis computationallysuperor to
classicsinglecell-basedmodels. However,a limitation of voxel disaetization is that growth may be discontinuousacrossadacent
voxds, causingresidué stresseswithin thetumor thatareeasiy detectableduringthe smulation.

Conclusion: Our reslts indicate the ability of the proposedmocel as a platform to simulate tumor behaior while allowing for
integation of and comparisorto (pre-) clinical data.All requred input variablescanbe direcly accesse throughexpegimentsand
multimodality imagirg. Tensometric propertes and anatomeal constraintsinfluencingmedanicalinteractionof the tumor can be
easilyadded,allowing for a calibrationin futureinvestgation of more complexclinical casego improvereliability.



