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Evaluation of prediction accuracy of dose volume histogram using knowledge base planning

Jun Nomura, Hidenobu Tachibana, Masanori Sato

Abstract

The quality of a treatment plan depends on the planner's experience level and plan creation time. Therefore,
auto-planning is performed in order to make the treatment plan more efficient. As one of the methods,
Knowledge based planning (KBP) is used. KBP comprises a group of methods that learn from historical
treatment plans and predict attributes of desirable plans for new patients. In this study, the dose difference
between the predicted dose-volume histogram (DVH) and the clinical DVH using the knowledge base was
calculated to evaluate whether the predicted DVH was accurate. To predict DVH, we used the generalized
principal component analysis-based (PCA) method as a knowledge based approach. This method combines PCA
and regression analysis to predict DVH for organ at risk (OAR) and targets. Using leave-one-out cross validation,
21 clinically approved prostate VMAT plans were applied to the PCA model. The dose difference was calculated
for each dose value of the predicted DVH and the clinical DVH. The predicted DVH and the clinical DVH dose
values for target (PTV)and OAR(rectum) were determined, and the dose difference between the predicted DVH
and the clinical DVH was calculated (PTV : Doso, Dsos, D2os) (rectum : Dsgo, D2os). For the PTV, the predicted
DVH was consistent with the clinical DVH (0.2+1.0%. 0.2%+0.7%. 0.1£0.1%) . For the rectum, the predicted
DVH has a larger dose difference than the clinical DVH in Dsgg (17.3+£56.0%, 0.8 =2.2%). Since rectum DVHs
in the low dose area of the five plans applied to the gPCA model are different, the prediction error has increased.
For the PTV, the predicted DVH was in good agreement with the clinical DVH. However, for rectum, the
predicted DVH was different from the clinical DVH in the low dose area. Increasing the number of model

patients may improve the prediction of rectum DVH.
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