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Comparison among 3 different SRS techniques in the treatment of single or multiple brain

metastases

WEI Xiaping', SU Jiehong', LIN Chujie', ZHU Yi', LIU Yeming', HUANG Mingchao', HUANG Xiaowei’, SHI Junyue®
1. Department of Radiation Oncology, Jinshazhou Hospital of Guangzhou University of Chinese Medicine, Guangzhou 510168, China;
2. Office for Science and Technology, Dongguan University of Technology, Dongguan 523808, China; 3. Department of Radiation

Oncology, Foresea Life Insurance Guangzhou General Hospital, Guangzhou 511300, China

Abstract: Objective To compare the dosimetric differences among HyperArc (HA), volumetric modulated arc therapy
(VMAT) and CyberKnife (CK) in the radiotherapy of single or multiple brain metastases. Methods The CT images of 75
cases of brain metastases were divided into 5 groups (1 BM, 4 BM, 8§ BM, 15 BM, 20 BM), and 3 different treatment plans
(HA, nCO-VMAT and CK) were designed for each case. The treatment plans were evaluated and compared in terms of
conformity index (CI), gradient index (GI), mean dose to normal brain tissues (Brain,,,), total monitor units (MU) and
delivery time. Results In the cases of 1 BM and 4 BM, GI (1 BM: P=0.429; 4 BM: P=0.334) and Brain,,, (1 BM: P=0.799;
4 BM: P=0.317) did not differ significantly among HA, nCO-VMAT and CK; and the CI of HA was close to that of nCO-
VMAT, and both of them were higher than that of CK (1 BM: P<0.001; 4 BM: P<0.001). In the cases of 8 BM, the CI of HA
and nCO-VMAT was close and higher than that of CK (P<0.001), and the GI of HA and CK were close and higher than that
of nCO-VMAT (P<0.001). In the cases of 15 BM, HA had the optimal CI among 3 different plans; and CK had the
lowest GI (P<0.001) and Brain,,, (P<0.001), followed by HA and nCO-VMAT. In the cases of 20 BM, the optimal CI was
found in HA (P<0.001); CK has the minimum GI (P<0.001), followed by HA and nCO-VMAT. In all groups, MU of both HA
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and nCO-VMAT were lower than that of CK, and the beam delivery time of CK was much longer than those of HA and
nCO-VMAT. Conclusion All these techniques (HA, nCO-VMAT and CK) can minimize the irradiated doses to normal brain

tissues and achieve satisfying CI and GI. The beam delivery time required for HA is shorter, but the beam delivery time

required for CK is much longer.

Keywords: brain metastasis; volumetric modulated arc therapy; dosimetric comparison; HyperArc; CyberKnife
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#1 5{AHA.nCO-VMAT #1 CK f& Hxf [ M(Q1, 03)]
Table 1 Dosimetric comparison among HA, nCO-VMAT and CK in 5 groups [M(Q1, 03)]
il 28 HA nCO-VMAT CK Hit P
1 BM CI 0.941(0.916, 0.971) 0.936(0.916, 0.949) 0.870(0.826, 0.890) 23.216 <0.001
GI 3.080(2.800, 4.060) 3.160(2.960, 4.600) 3.300(2.970, 3.690) 1.691 0.429
Brain, ., /Gy 1.253(0.845, 3.030) 1.311(0.938, 3.200) 1.270(0.790, 3.100) 0.448 0.799
MU 1068.000(1039.000, 1198.000) 1052.000(924.000, 1082.000) 3001.000(2815.000, 3618.000) 30.948 <0.001
H AR A] /min 2.500(2.500, 2.500) 2.490(2.490, 2.490) 22.000(20.000, 24.000) 42.281 <0.001
4 BM CI 0.922(0.899, 0.933) 0.918(0.900, 0.921) 0.800(0.787, 0.860) 26.932 <0.001
GI 3.940(3.520, 4.380) 4.180(3.520, 5.800) 3.850(3.560, 4.440) 2.195 0.334
Brain,,, /Gy 3.964(3.118, 5.142) 4.601(3.491, 5.504) 3.770(2.590, 4.910) 2.297 0.317
MU 1308.000(1127.000, 1376.000) 1464.000(1305.000, 1669.000) 8062.000(7 187.000, 9257.000) 30.990 <0.001
AR 7] /min 2.500(2.500, 2.500) 2.490(2.490, 2.490) 42.000(39.000, 45.000) 42.284 <0.001
8 BM CI 0.892(0.880, 0.898) 0.889(0.860, 0.897) 0.790(0.780, 0.806) 27.952 <0.001
GI 4.770(4.430, 4.920) 5.780(5.080, 6.080) 4.600(4.260, 4.747) 26.743 <0.001
Brain,, /Gy 7.865(7.047, 8.170) 8.700(7.885, 8.960) 6.830(6.100, 7.320) 15.265 <0.001
1652.000( 1 550.000, 10562.000(9 703.000,
MU 1793.000(1727.000, 2 002.000) 33.081 <0.001
1773.000) 11311.000)
H BRI A]/min 2.500(2.500, 2.500) 2.490(2.490, 2.490) 60.000(56.000, 70.000) 45.257 <0.001
15 BM CI 0.872(0.866, 0.885) 0.853(0.838, 0.862) 0.763(0.746, 0.790) 30.638 <0.001
GI 5.730(5.520, 6.110) 7.470(6.840, 8.260) 5.370(4.990, 5.630) 24.655 <0.001
Brain,,, /Gy 11.079(10.340, 12.710) 12.034(10.980, 14.390) 9.000(7.850, 11.740) 14.053 0.001
1752.000( 1 669.000, 14916.000( 11 540.000,
MU 2803.000(2222.000, 2997.000) 39.133 <0.001
1814.000) 16076.000)
A E] /min 2.540(2.500, 2.570) 2.490(2.490, 2.490) 70.000(64.000, 72.000) 40.679 <0.001
20 BM CI 0.850(0.761, 0.869) 0.808(0.704, 0.834) 0.724(0.690, 0.730) 20.308 <0.001
GI 6.910(6.190, 9.990) 9.330(7.720, 12.390) 6.240(6.140, 7.150) 17.481 <0.001
Brain, ., /Gy 12.281(11.656, 14.590) 13.946(12.822, 16.230) 9.780(9.060, 11.420) 14.272 0.001
1830.000( 1 754.000, 17935.000( 11 464.000,
MU 3445.000(3193.000, 3567.000) 39.136 <0.001
1985.000) 18894.000)
H BRI A] /min 2.720(2.625,2.760) 2.490(2.490, 2.490) 70.000(66.000, 76.000) 40.638 <0.001
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