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Dosimetry difference and evaluation of difference irradiation technologies in radiotherapy for
whole gastric cancer
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Abstract: Objective To analyze the dosimetry difference and evaluate the dosimetry advantage of difference irradiation
technologies for the same disease, and to provide a basis for choosing the optimal clinical radiotherapy plan by comparing the
dosimetric characteristics of different irradiation technologies for the whole gastric cancer. Methods Twenty patients with
gastric cancer were selected for the treatment plan of 7-field intensity-modulated radiotherapy (7F-IMRT), fixed-jaw IMRT,
volumetric modulated arc therapy (VMAT), dynamic multi leaf collimator IMRT (DMLC), respectively. Based on that the
prescription of target volume met clinical requirements, the dosimetric differences in conformal index (CI) of target, and Vs,
Vio, Vao, Vo, Vi, Duax Of liver, and Vs, Vi, Vi, Vo, Ve, Duax 0f kidney were compared. Results The CI of 7F-IMRT, fixed-jaw
IMRT, DMLC, VMAT was 0.786+0.027, 0.767+0.031, 0.809+0.014, 0.834+0.015, respectively. DMLC and VMAT were
superior to 7F-IMRT and fixed-jaw IMRT in the target CI, and DMLC was better than VMAT in the protection of Vs, Vi, Vi
of liver and Vs, Vi, Va of kidney. Conclusion Based on the comprehensive consideration of target CI, homogeneity index,
treatment efficiency and the protection of organs at risk, DMLC shows advantages in the radiotherapy for gastric cancer.
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R 1 PTVHIBZLLEE (1=20, xts)
Tab.1 Dosimetric comparison of PTV (n=20, Mean+SD)
Parameter 7F-IMRT Fix-jaw DMLC VMAT P value
PTVosw/% 99.87+0.34 99.45+0.45 99.52+0.56 99.95+0.58 0.014
PTVi0s:/% 32.45+0.23 32.45+0.23 29.28+0.34 21.87+0.45 0.025
PTVi0/% 0.28+0.16 0.23+0.13 0.12+0.10 0.06+0.02 0.026
D/ cGy 5034.00£100.62 5096.57+68.93 5004.15+86.91 5041.90+£72.50 0.049
Dhin/cGy 4 678.54+48.34 4 652.52436.32 4 694.70+£35.70 4 646.30+35.20 0.031
Dyea/cGy 4 056.82+56.80 3 718.70+55.87 4 118.70+49.72 4 068.60+45.30 0.161
CI 0.786+0.027 0.767+0.031 0.809+0.014 0.834+0.015 0.064
HI 0.131+0.016 0.145+0.145 0.119+0.112 0.098+0.012 0.111
PTV: Planning target volume; 7F-IMRT: 7-field intensity-modulated radiotherapy; DMLC: Dynamic multi leaf collimator
intensity-modulated radiotherapy; VMAT: Volumetric modulated arc therapy; CI: Conformal index; HI: Homogeneity index.
F2 BHEFEZLE (n=20, x5)
Tab.2 Dosimetric comparison of spinal cord (n=20, Mean+SD)
Plan Vs/% Vi/% Va/% Vi/% Dia/cGy Ducar/ Gy
7F-IMRT 53.44+0.56 51.34+1.08 37.56+1.09 30.45+£2.98 3 823.70£156.90 1478.90+123.40
Fix-jaw 52.38+0.75 49.26+1.25 37.56+1.56 30.56+4.25 3 856.20+215.60 1 436.50+120.50
DMLC 52.90+0.18 49.98+0.56 36.96+1.12 30.95+5.56 3 741.30£155.60 1 402.20£125.50
VMAT 52.90+0.42 52.00+2.45 36.41+2.14 27.09+5.26 3 739.00+321.50 1 583.60+201.20
P value 0.014 0.036 0.026 0.041 0.158 0.005
3 FFREFIEF LR (n=20, xts)
Tab.3 Dosimetric comparison of liver (=20, Mean+SD)
Plan V% Vi/% Va/% Vi/% Vi/% Du/cGy Diea/cGy
7F-IMRT 87.34+2.13  67.87+2.13 34.56+3.45 26.34+4.41 17.34+£3.45 4 825.14£75.70 2 007.15+45.20
Fix-jaw 84.34+3.24  68.40+4.36 35.20+4.59 25.89+3.56  15.26+2.32 4 982.34+34.51 2 002.50+45.63
DMLC 82.34+4.12  67.47+£3.26 35.47+4.89 22.89+3.69  16.05+4.25  5042.82+34.73 1 962.52+56.96
VMAT 96.34+6.23  79.9242.35 46.72+6.23 19.18+6.23 14.84+523  5004.23+15.51 2 162.58+35.82
P value 0.001 0.407 0.026 0.079 0.012 0.016 0.012
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F4 BEFIEFELR (1=20, xts)
Tab.4 Dosimetric comparison of kidneys (n=20, Mean+SD)
Plan Vs/% Vi/% Va/% V% Vau/% Duu/cGy Dinea/ Gy
Kidney-L 7F-IMRT 65.79+2.58 27.57+3.81 13.34+4.18 5.67£2.16 2.73£1.45 4518.724242.81 926.86+158.21
Fix-jaw 64.62+3.12 28.45+4.25 13.454+2.56 5.26+1.25 2.10+1.35 4 652.83+256.35 925.40+100.24
DMLC 63.66+4.52 26.46+3.51 11.44+4.25 6.07+1.23 2.25+1.25 4949.914+569.58 945.204+256.38
VMAT 68.04+5.21 33.21+2.56 14.53+3.25 6.77+2.56 1.72+1.23 4910.254+456.21 1019.20+452.31
P value 0.162 0.328 0.209 0.012 0.008 0.058 0.105
Kidney-R 7F-IMRT 61.46+5.12 23.47+4.25 8.12+2.82 2.48+1.53 0.00 3 645.46+152.13 845.15+152.15
Fix-jaw 60.56+5.18 24.25+3.42 8.02+2.12 3.26+1.11 0.00 3 856.42+100.36 868.42+126.43
DMLC 57.12+4.26 24.62+2.38 8.32+3.12 1.89+1.19 0.00 3 486.70+116.97 732.50+129.35
VMAT 62.36+3.47 28.78+4.89 8.97+2.71 1.24+0.82 0.00 3918.19+208.23 930.87+278.20
P value 0.128 0.020 0.009 0.002 0.000 0.022 0.214
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