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Dosmetric comparison of volumetric modulated arc therapies of different arcs and seven-beam

fixed gantry intensity-modulated radiotherapy for primary liver cancer
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Abstract: Objective To compare and analyze the characteristics of volumetric modulated arc therapies (VMAT) of four
different arcs and seven-beam fixed gantry intensity-modulated radiotherapy (IMRT) for primary liver cancer. Methods Fifteen
patients with primary liver center were selected. Based on the planning target volume (PTV) in enhancement CT images, five
plans were developed by Eclipse v10 planning system, 1350 double arcs and three arcs, 3600 single arc and double arcs
VMAT, and seven-beam fixed gantry IMRT. The total treatment dose was 6000 cGy (200 cGy every time, with a total of 30
times). The PTV related dosmetric parameters were analyzed by dose-volume histograms. Based on the SPSS20.0 Software,
the conformity index (CI), homogeneity index (HI), dose-volume parameters of liver, monitor unit (MU), treatment time (S)
and planning time (M) were carried out One-way ANOVA. And then the K Independent Samples was applied. Results There
were significant differences between IMRT and VMAT in HI, CI, S and MU, with statistically significant differences, (P=
0.025, 0.026, 0, 0). The HI of PTV in 1350 three arcs VMAT was closest to 0, and the CI was closest to 1. And the D, of
spinal cord in 1350 three arcs VMAT was lower than that in the other four plans. Compared with the seven-beam fixed gantry
IMRT, MU and S of these four VMAT were reduced 58.4%, 58.8%, 68.3% and 69%, respectively, while the average M was
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respectively increased 128.7%, 192.9%, 135.1% and 151.6%. There were statistically significant differences among these five

plans in MU and S (P=0, 0). Conclusion In the radiotherapy for primary liver cancer, VMAT can reduce MU and S, but

increase M. And 3600 single arc plan has obvious advantages in reducing M and MU. Therefore, the dose to organs at risk can

be reduced by selecting appropriate angle and arc.
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Tab.1 Dosmetric comparison of PTV (Mean+SD)

FEEZEYE

Plan HI CI Voss, (%) D.x(Gy) D.in(Gy) Dunean(Gy)
360° one arc 0.09+0.03 0.70+0.20 98.8+0.7 64.9+5.0 47.5+4.9 61.2£0.6
360° double arcs 0.08+0.03 0.43+0.36 94.4+8.1 64.6+2.8 48.4+6.9 60.6+1.2
135° double arcs 0.12+0.05 0.82+0.10 77.4+2.5 67.0+2.7 43.9£10.8 62.6£1.7
135° three arcs 0.06+0.03 0.81+0.80 98.8+0.7 65.0£2.2 44.5+10.2 61.6+0.6
7 beam 0.09+0.02 0.68+0.29 99.5+0.3 63.5+1.2 50.0+4.6 61.2+1.1
F value 3.24 3.23 2.01 1.2 0.75 2.11
P value 0.025 0.026 0.12 0.3 0.56 0.13
K2 STRIFIT R RAFAEFIE S LR (xks)
Tab.2 Dosmetric comparison of liver (Mean+SD)
Plan V(%) V(%) V(%) V(%) V(%) D (GY)
360°one arc 83.8£19.0 78.6£20.9 65.1424.0 44.0+18.1 25.7+11.9 27.4+8.5
360° double arcs 84.0£17.4 79.0£19.2 65.9421.0 46.9+22.7 29.2+18.1 28.3+9.0
135° double arcs 83.6+18.3 78.3£19.2 58.5+15.6 38.6£12.6 22.3+8.2 25.7+6.5
135°three arcs 82.2+19.3 75.3£25.0 58.8+16.3 37.5£11.3 21.5+7.8 25.4+6.6
7 beam 83.5+£18.4 76.5+£20.3 65.3+20.2 44.8+20.9 28.7+13.1 28.2+8.7
F value 0.11 0.39 0.25 0.38 0.55 0.20
P value 1.00 0.99 0.91 0.82 0.70 0.94
R3 SRR RMBEE . TT.PTHI MU B L (xts)
Tab.3 Comparison of organs at risk, time and MU (Mean+SD)
Plan Spinal D..x(Gy)  Left kidney V(%) Right kidney V»(%)  Treament time(s)  Plan time(min) Monitor units(MU)
360° one arc 32.44+6.31 7.83£10.28 13.51£19.76 65.7£15.2 106.8+2.2 438+101
360° double arcs 27.66+73.1 3.78+10.01 15.33+23.42 65.2+12.7 136.8+1.9 434+84
135° double arcs 23.84+97.6 0.06+0.18 13.99+19.07 50.2+10.6 109.8+2.1 334+70
135° three arcs 22.45+10.7 0.47+1.26 15.10£22.18 49.0£9.7 117.5+1.7 326+65
7 beam 34.95+£84.7 12.05+12.83 12.85+13.89 158.2+67.0 46.7+3.3 1054447
F value 3.53 2.441 0.019 14.35 924.5 14.35
P value 0.046 0.068 0.99 0 0 0
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