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Purpose: One shortcoming of using dosevolume histogram (DVH) to evaluatea radiotherapy treatmentplan is that the spatial
distribution of thehigh dosevoxels is not accounted. Cluster models,on the otherhand,addressnot only thevolumesbut alsotheir
spatial location. This study is to evaluateclusterformation in clinical volume or organat risk (OAR) receiving an inhomogeneous
dosedistribution.
Method and Materi als: In this study,upperfive-centimeteresophagusin patientswith squamouscell carcinomaof theheadandneck
wasused astheOAR. Thepatientsweretreatedusing IMRT. An in-houseprogramhas beendevelopedto analyzethePinnacle dose
grid, and to performcluster searching.We studied one- andtwo-connectivity of clusterformation.
Results: The characteristics of cluster formation arevery different under different fractionaldensity. The sizeof the largestcluster
showsa distributionwith a peakandalso some extentof spread.The clustersizecanvary in a large rangeandcannot be accurately
predicted. Therefore, theclinical outcomeof thesame DVH could bepotentially different.Therelationshipbetweenthemeansizeof
the largestcluster(MSLC) and fractionaldensity is non-linear.Abovea specific fractionaldensitythere is a dramaticincreasein the
MSLC, which possibly also representsan increaseof thechanceof percolation. At a certainhigh fractionaldensity, MSLC increases
linearly with fractional density, and additional voxels just increase the size of the existing largest cluster insteadof forming new
independent short clusters. Comparing one-connectivity with two-connectivity, two-connectivity presentsa steeper slope in the
exponential increaseareaon theMSLC v.s.fractional density curve.
Conclusion:Our investigation on thesuperior section of esophagusdisclosedsomeinteresting charasteristics.In thefuture,it mayalso
bepossible to incorporatethesenew NTCPmodelsin thedoseoptimizationalgorithm.


