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Dosimetric research on hippocampal-sparing whole brain radiotherapy

SHAN Shucan, OU Dan, HAN Yimin, WANG Yujie, ZHOU Hui, CHEN Jiayi

Ruijin Hospital, Shanghai Jiaotong University School of Medicine, Shanghai 200025, China

Abstract: Objective To discuss the feasible of volumetric modulated arc therapy (VMAT) for the protection of the hippocampus

in whole brain radiotherapy (WBRT), and investigate the advantages and disadvantages of coplanar and non-coplanar VMAT

plans for hippocampal-sparing WBRT. Methods Ten patients receiving WBRT for brain metastases were enrolled in this study.

Two different plans, namely coplanar and non-coplanar VMAT plans, were designed for each patient. The monitor unit, the

homogeneity index and conformity index of target areas, and the organs-at-risk dose were compared between two plans. Results

Both the two plans reduced the dose of the hippocampus, and the D... of the hippocampus in coplanar and non-coplanar VMAT

plans were 9.7 and 9.6 Gy, respectively. Moreover, the mean values of the Diogs, Dican, Daow, and Dy of the hippocampus were

similar in the two plans, and no statistical difference was found in the homogeneity index and conformity index of target areas.

However, the monitor unit of non-coplanar VMAT plan was larger than that of coplanar VMAT plan. The organs-at-risk doses

in the two plans met the clinical requirements. Conclusion Both coplanar and non-coplanar VMAT plans for hippocampal-sparing

WBRT satisfy the clinical requirements, and the difference between the two plans is trivial.
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Tab.1 Protocol parameters in treatment planning
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Tab.2 Comparison of conformity index and homogeneity

index of target areas and monitor units between two plans

ZH LA | TiTap ] PAH
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HlLas Bk 661+112 678+111 0.029
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Fig.1 Transverse, coronal and sagittal dose distributions
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Tab.3 Dosimetric comparison of hippocampus and

protected areas between two plans (Gy, Mean+SD)

WX X 24w dRkEH PE

HS Duean 9.74£0.66  9.59+0.56  0.063

Dy 8.03£0.46  7.96:£0.37  0.282
Dipe  9.7320.69  9.54+0.61  0.030
Dune  13.81£0.84  13.83+0.89  0.928
HSos.0 D 15.36£0.67  15.15+£0.51  0.057

HSs0s Dinean 29.22+0.35 29.26:0.73  0.877
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Tab.4 Comparison of organs—at-risk dose between two
plans (Gy, Mean+SD)

felkivy B emit ARt P

AR ER Dox 16.15£1.88  15.10+1.80  0.020
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A2 Do 29.65+0.81  30.77+1.02  0.006
MAZX Dy 31.00£0.89  31.25£1.05 0.364
THAR D 1028131 8.87+1.02  0.016
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