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Dosimetric comparison of RapidArc and IMRT in hippocampus sparing during postoperative

radiotherapy for glioma
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Abstract: Objective To compare the dosimetric differences between volumetric modulated arc therapy with RapidArc (RapidArc)
and intensity-modulated radiotherapy (IMRT) in hippocampus sparing during postoperative radiotherapy in patients with glioma.
Methods Twenty-two postoperative patients with glioma were selected. Based on the fusion of CT images and MRI images, the
target areas and organs-at-risk were delineated. Both IMRT and RapidArc plans were designed for each patient. The dosimetric
parameters of target areas and organs-at-risk were compared between two plans. Results Both IMRT and RapidArc plans met
the requirements of prescribed dose. Compared with that of IMRT, the conformity index of RapidArc was closer to 1 (P<0.05),
but there was no significant difference in homogeneity index. In the protection of brainstem and hippocampus, RapidArc was
superior to IMRT, especially in the Dy and Dy of hippocampus which were lower in RapidArc (P<0.05). Conclusion Compared
with IMRT, RapidArc shows a similar or better target dose distribution and reduces the irradiation doses to organs-at-risk, with

the advantages of less monitor units and shorter treatment time. RapidArc with hippocampus sparing can be considered as the

preferred treatment option in postoperative radiotherapy for glioma.
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Tab.1 Dosimetric comparison of target areas in IMRT and RapidArc

during postoperative radiotherapy for glioma (Mean+SD)

Target area Parameter IMRT RapidArc P value

PGTV Dui/cGy  5567.2494.0 5 687.3+82.9 0.035
Duu/cGy  6594.4+152.1 6484.1+112.1 0.010

Due/cGy 6 205.1£79.9 6 200.2+49.9 0.149

CI 0.83+0.02 0.86+0.03 0.001
HI 0.64+0.02 0.64+0.01 0.983
PCTV Dune/cGy  5551.1£230.2  5243.2+1523  0.125
CI 0.76+0.09 0.88+0.04 0.001
HI 0.18+0.03 0.22+0.04 0.301

IMRT: Intensity-modulated radiotherapy; PGTV: Planning gross target
volume; PCTV: Planning clinical target volume; CI: Conformity index;

HI: Homogeneity index
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Tab.2 Dosimetric comparison of organs—at-risk in IMRT and

RapidArc during postoperative radiotherapy for glioma (Mean+SD)

Organs-at-risk Parameter IMRT RapidArc P value

Brain stem Du/cGy 5 344.4+£57.2 5146.2+153.8  0.002
Due/cGy 2 506.4+233.6  2476.3+385.5  0.389
Hippocampus  Du../cGy 2 192.3+402.4 1843.9+534.1  0.002
Due/cGy 1 147.1£192.3  1029.9+182.2  0.011
Len L D.u/cGy 222.9+133.3 199.9+£62.1 0.691
Len R Dunw/cGy 174.6+85.3 243.6+159.1  0.264

Brain normal D,../cGy 2163.9+£503.2 2236.8£534.6 0.011

V% 77.5+£16.3 79.1+£17.6 0.090
Vol % 47.2£15.1 50.2+15.3 0.016
Vsl % 26.4+9.4 28.4+11.1 0.020
Vaul% 12.744.2 14.0+£5.2 0.024
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