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Abstract The use of WBRT(whole brain radiation therapy) has increased due to the increase in the incidence of
metastatic brain tumors. The development of radiation therapy techniques is expected to improve the quality of life.
The VMAT (Volumetric Modulated Arc Therapy) is an excellent treatment technique that can distinguish the dose
in each volume. Therefore, this study compared conventional WBRT and VMAT for hair loss according to the scalp
dose using a head phantom. The CI (Conformity Index), HI (Homogeneity Index) and QOC (Quality of Coverage)
were measured brain tissue. A 20 percent and 50 percent dose was measured at the scalp, eyeball, lens, and c-spine.
Conventional WBRT is excellent at 10 percent of brain tissue. VMAT is far superior at 1000 percent at the other
organs. VMAT at the prescribed dose can be used as radiation therapy of metastatic brain tumors with less hair loss.
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[Fig. 1] Axial and coronal and sagittal image of whole
brain tomography
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[Fig. 2] Conventional whole brain radiation therapy
planning image
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[Fig. 3] Optimization image of VMAT whole brain
radiation therapy planning

[Fig. 4] VMAT whole brain radiation therapy planning
image
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[Fig. 5] DVH image of brain tissue

[Table 1] Index of brain tissue

Conventional VMAT
CI 0973 0.905
HI 1127 1.231
QOC 0.983 0.762
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[Fig. 6] DVH image of scalp
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[Fig. 11] High Dose distribution image of VMAT
whole brain radiation therapy planning

[Fig. 7] DVH image of eye ball [Table 2] Index of other
[unit : cc]

Conventional VMAT
Voo 375.14 316.09

scalp
Vso 357.77 3774
Vo 465 11.01

eye ball
Vs 2247 0.00
Vo 148 0.00

lens

Vso 0.00 0.00
, Vio 991 306

c-spine
Vso 824 0.76
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[Fig. 10] High Dose distribution image of conventional 2
whole brain radiation therapy planning
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