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Infuencing factors of hippocampus-sparing whole-brain radiotherapy with helical tomotherapy
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XU Dandan, GUO Yuexin
Department of Radiation Oncology, the First Affiliated Hospital of Zhengzhou University, Zhengzhou 450052, China

Abstract: Objective To study the effects of various parameters on the outcome of hippocampus-sparing whole-brain radiotherapy
(HS-WBRT) with helical tomotherapy (HT). Methods Eight patients receiving HS-WBRT were enrolled in the study, and the target
areas and organs-at-risk (OAR) were delineated at the Varian Eclipse 13.5 doctor's workstation. The left and right hippocampus
was delineated based on the fusion of CT images and MR images, and the external expansion of 5 mm was taken as the hippocampus
reduction region.The target area was the whole brain minus hippocampal gyrus with an uniform exteranal expansion of 5 mm;
and OAR included hippocampus, hippocampus reduction region, eyeballs and lens. The delineated structures and images were
transmitted to the HT physicist workstation for designing plans with different parameter combinations. The prescribed dose was
25 Gy/10 F. Field widths (FW) was set at 1.0, 2.5, 5.0 cm, respectively, Pitch at 0.215, 0.287, 0.430, and modulation factors (MF)
at 1.5,2.0,2.5, 3.0, 3.5, 4.0, 4.5, 5.0, and the dose calculation grid was 0.195 cm % 0.195 cm. The other planning parameters
remained consistent. Finally, the effects of various parameters on the dose distributions of target area and OARs and execution
efficiency were statistically analyzed. Results Plans designed with different parameter combinations met clinical requirements.
FW and MF were found to have great dosimetric effects on the target area and OAR, while Pitch had no effect on them. From the

perspective of plan quality, the dose distribution was the optimal when FW was 1.0 cm, followed by FW of 2.5 cm and FW of
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5.0 cm; and from the perspective of treatment efficiency, the efficiency was highest when FW was 5.0 cm, followed by FW of
2.5 cm and FW of 1.0 cm. The best choice of MF was about 2.5 for FW of 1.0, and about 4.0 for FW of 2.5 ¢cm and 5.0 cm.

Reducing MF would reduce plan quality, while increasing MF was meaningless for improving the dose distribution, and it would

only increase treatment delivery time and reduce treatment efficiency. Conclusion During HS-WBRT planning, appropriate

planning parameters needed to be selected according to clinical requirements. When focusing on plan quality, FW should be

selected at 1.0 cm or 2.5 cm, and at this time, the MF should be about 2.5 or 4.0. When focusing on treatment efficiency, FW at

5.0 cm or 2.5 cm and MF about 4.0 was the optimal choice. When considering both plan quality and execution efficiency, FW at

2.5 cm and MF about 4.0 can balance plan quality and treatment efficiency.

Keywords: helical tomotherapy; whole-brain radiotherapy; hippocampus sparing; influencing factors
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Figure 1 Variation trend of PTV D, under FW=1.0, 2.5, 5.0 cm,
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Figure 7 Variation trends of the D . to the left (a) and right (b) hippocampus reduction regions under FW=1.0, 2.5, 5.0 cm, Pitch=
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Figure 8 Variation trends of the D ;, to the left (a) and right (b) hippocampus reduction regions under FW=1.0, 2.5, 5.0 cm, Pitch=
0.215, 0.287, 0.430, and MF=1.5, 2.0, 2.5, 3.0, 3.5, 4.0, 4.5, 5.0
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Figure 9 Variation trends of the D, of the left (a) and right (b) lens PRV under FW=1.0, 2.5, 5.0 cm, Pitch=0.215, 0.287, 0.430,
and MF=1.5, 2.0, 2.5, 3.0, 3.5, 4.0, 4.5, 5.0
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Figure 10 Variation trends of the D, of the left (a) and right (b) eyeballs under FW=1.0, 2.5, 5.0 cm, Pitch=0.215, 0.287, 0.430,
and MF=1.5, 2.0, 2.5, 3.0, 3.5, 4.0, 4.5, 5.0
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Figure 11 Variation trends of delivery time under FW=1.0, 2.5, 5.0 cm,
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