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Application research on Auto-planning in non-coplanar VMAT plan for brain gliomas

ZHANG Guogian', ZHANG Shuxu', WANG Ruihao', LEI Huaiyu', LI Wanzhen®, LIAO Boyu®
1. Department of Radiotherapy, Cancer Center of Guangzhou Medical University, Guangzhou 510095, China; 2. Graduate School,
Guangzhou Medical University, Guangzhou 510182, China

Abstract: Objective To discuss the feasibility of Auto-planning based non-coplanar volumetric modulated arc therapy (AP-VMAT)
plan for glioma by comparing AP-VMAT plan and conventional manual volumetric modulated arc therapy (M-VMAT) plan in
terms of the dosimetric differences of planning target volume (PTV) and organs-at-risk (OAR). Methods From February 15 to
December 18, 2016, 8 glioma patients receiving treatment in Cancer Center of Guangzhou Medical University were selected for
CT-simulation based localization and segmentation of PTV and OAR. Non-coplanar M-VMAT plan and AP-VMAT plan were
designed for the same set of CT images with the use of Pinnacle 9.10 treatment planning system. The target coverage (Dss),
homogeneity index and conformity index of PTV, and OAR dose were compared between M-VMAT plan and AP-VMAT plan.
Results The comparison between AP-VMAT plan and M-VMAT plan didn't showed any statistical differences in Dys, mean dose
(Duean) and homogeneity index (P>0.05). The conformity index in AP-VMAT plan was better than that in M-VMAT plan
[(0.890+0.046) vs (0.750+0.046), P<0.001 ]. No significant differences between the two plans was found in the maximum dose
and Ds of brainstem, the maximum dose and D... of ipsilateral eyeball, lens and optic nerve (P>0.05). However, the Dy, of
brainstem and the dosimetric parameters of contralateral eyeball, lens, optic nerve and normal tissues were less in AP-VMAT
plan as compared with M-VMAT plan (P<0.05). Conclusion Compared with M-VMAT plan, non-coplanar AP-VMAT plan
simplify the design process and improve the target conformity and OAR sparing.
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Tab.1 Comparison of target doses between M-VMAT and
AP-VMAT plans (Mean+SD)

Parameter M-VMAT AP-VMAT t/z value P value

Vos!/% 98.24+1.97 98.03+1.47 0.70 0.484°
Duea/cGy 6 143.00+37.55 6 131.00+43.69 0.28 0.779*
CI 0.750+0.046 0.890+0.046 6.81 <0.001

HI 1.070+0.024 1.070+0.021 0.84 0.430

M-VMAT: Conventional manual volumetric modulated arc therapy; AP-
VMAT: Auto-planning based volumetric modulated arc therapy; CI:
Conformity index; HI: Homogeneity index; *: The non-parametric test is

applied for the data of abnormal distributions

a: M-VMAT plan

b: AP-VMAT plan
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Fig.1 Target dose distribution in transverse view
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Tab.2 Comparison of OAR dose between M—VMAT plan and AP-VMAT plan (Mean+SD, cGy)

OAR Parameter M-VMAT AP-VMAT  t/zvalue P value
Brain stem D 4 635+1 931 4312+2 241 1.260 0.208"
Diean 2 462+1 237 1 766+1 044 4.052 0.005

Ds 4033+1 688 3 410+1 900 1.960 0.051°

Optic chiasma D 3 737+2 038 3 120+2 196 2.100 0.036°
Dy 2 980+1 715 2 008+1 654 3.984 0.005

Ds 3 619+1 989 2 769+1 034 3.780 0.007

Ipsilateral eyeball Diax 122941014 1 178+1 054 0.253 0.807
Dreas 403+223 407+307 0.056 0.957

Contralateral eyeball 1D 681+366 420+324 4.398 0.003
Dk 307+128 179498 4.668 0.002

Ipsilateral lens D 288+141 295+164 0.177 0.864
Dinean 244495 2424134 0.062 0.953

Contralateral lens Dl 258+98 158+81 4.450 0.003
D 215482 122455 4.757 0.002

Ipsilateral optic nerve Do 3065+2 221 2 638+2 235 2.353 0.051
Dinean 1 508+1 026 1400+1 139 0.477 0.648

Contralateral optic nerve Dz 1 487+1 146 668+546 3.151 0.016
Dinean 778+484 3824257 4.329 0.003

OAR: Organs-at-risk; *: The non-parametric test is applied for the data of abnormal distributions
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Fig.2 Comparison of dose—volume histogram between M—VMAT
plan and AP-VMAT plan
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Fig.3 Comparison of the dosimetric parameters of brain
between M—VMAT plan and AP-VMAT plan (%, Mean+SD)

Parameter M-VMAT AP-VMAT  t/zvalue P value
Vis 43.55+12.76  34.53£12.32 0.033
Vo 30.58+7.81  22.25+7.61 0.003
Vs 12.4945.76 6.47+3.11 0.001
Vo 1.880£2.170  0.264+0.282 0.048
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