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Dosimetric comparison among split-field, fixed-jaw and rotating multi-leaf collimator in

the radiotherapy of gastric carcinoma

JIANG Dazhen, LIU Hui, DAI Jing, ZHOU Fuxiang, XIE Conghua, WANG Xiaoyong
Department of Radiation Oncology, Zhongnan Hospital of Wuhan University, Wuhan 430071, China

Abstract: Objective To compare the dosimetric differences among split-field, fixed-jaw and rotating multi-leaf collimator (RMLC)
used in intensity-modulated radiotherapy of gastric carcinoma for providing reference for the selection of treatment strategy.
Methods Ten patients with gastric carcinoma was enrolled in this study, and 3 plans, namely fixed-jaw plan (9-field), split-field
plan and RMLC plan, were designed for each patient. Several dosimetric parameters, including monitor units, the conformity
index, homogeneity index, Dy, D, Vs Of target areas, and the Vs, Vio, Vao, Vi, Vio, Vis, Dinaxs Diean 0f the body, liver, small
intestine, spinal cord and kidneys were compared. Results All 3 plans met clinical requirements. The Vs, V.o, Vs and Vy,of the
body in fixed-jaw plan were significantly lower than those in split-field plan and RMLC plan, and meanwhile, there were some
decreases in the low-dose volume of the kidney, liver and small intestine, with statistical differences. The Di.. of the body (planning
target volume) in split-field plan was lower than that in fixed-jaw plan and RMLC plan, with statistical differences. Conclusion
Compared with split-field plan and RMLC plan, fixed-jaw plan achieves a better organs-at-risk protection and reduces low-dose
volume.
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Tab.1 Comparison of PTV parameters among 3 plans

Plan Duw/€GY  Daea/cGy Vis/% CI HI Ds/cGy Dys/cGy MU

1 4908.60 4523.81 97.60 0.89  1.048 474434 4702.95 1126.10
2 4 884.30 4 533.56 97.96 0.89 1.048 475243 4702.95 1 143.90
3 4907.25 4529.05 97.94 0.90 1.050 4754.61 4700.25 1087.10

Plan 1: Fixed-jaw; Plan 2: Split-field; Plan 3: Rotating multi-leaf collimator; PTV: Planning target volume;
CI: Conformity index; HI: Homogeneity index; MU: Monitor unit
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Tab.2 P values of PTV parameters among 3 plans

Plan D Dinean Vs CI HI Ds Dos MU

1vs2 0.017 1.000 0.514 0.660  0.931 0.176 0.245 0.678
1vs3 0.931 0.954 0.425 0.054  0.295 0.114 0.380 0.118
2vs3 0.027 0.483 0.899 0.182 0.116 0.689 0.181 0.195
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Tab.3 Comparison of organs—at—risk parameters among 3 plans

Organs-at-risk Plan Duu/€GY  Diea/cGy Vis/% Vul% Va/% Vol % Vi/% Vs/%
Left kidney 1 4212.90 1.504.80 0.17 0.30 2.60 8.77 24.29 47.50
2 4293.45 1 659.15 0.15 0.30 2.95 9.05 25.20 58.36
3 4306.50 1 638.90 0.13 0.20 2.94 8.93 24.66 56.14
Right kidney 1 3 539.70 656.05 0.00 0.00 0.41 3.35 16.24 39.88
2 3 289.50 701.80 0.00 0.00 0.48 3.74 17.54 46.72
3 3282.30 706.14 0.00 0.00 0.56 3.90 17.90 45.75
Liver 1 4877.55 1722.05 5.94 7.34 14.67 30.05 51.85 84.65
2 4 858.53 1722.33 6.04 7.62 15.66 30.20 52.46 87.22
3 4 879.04 1723.28 6.00 7.61 15.74 29.91 52.69 87.30
Spinal cord 1 3 048.75 1871.10 0.00 3.01 4.03 5.16 65.35 72.21
2 3227.40 1810.35 0.00 0.03 0.28 5.60 66.41 72.77
3 3176.10 1 806.30 0.00 0.46 0.58 5.50 66.54 73.37
Pancreas 1 4 847.85 4 068.90 63.90 68.90 78.90 91.20 97.50 100.00
2 4 820.85 4 000.05 64.01 68.70 78.70 93.10 97.50 100.00
3 4 838.85 4021.20 64.25 68.80 79.60 92.80 97.50 100.00
Small intestine 1 4 843.80 2 145.60 8.48 9.66 23.48 40.02 57.05 69.87
2 4859.10 1891.35 9.04 9.80 23.34 4431 59.01 71.88
3 4 866.75 1 889.55 8.74 9.57 23.22 43.78 59.00 71.79
Body 1 4908.60 891.90 3.80 4.67 7.59 15.98 27.52 40.60
2 4 884.30 1313.55 3.81 4.73 7.92 16.60 28.48 42.22
3 4907.25 1311.30 3.79 4.72 7.88 16.47 28.52 42.32
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Tab.4 P values of organs—at-risk parameters among 3 plans

Organs-at-risk Plan D D)em Vis Vi Vs Vi Vi Vs
Left kidney Lvs2 0.259 0.770 0.110 0.998 0.133 0.781 0.230 0.000
lvs3 0.152 0.794 0.146 0.094 0.118 0.823 0.481 0.000
2vs3 0.424 0.310 0.244 0.768 0.908 0.323 0.133 0.281
Right kidney Lvs2 0.278 0.016 1.000 1.000 0.829 0.651 0.041 0.029
lvs3 0.245 0.003 1.000 1.000 0.681 0.341 0.003 0.039
2vs3 0.818 0.552 1.000 1.000 0.097 0.390 0.149 0.311
Liver Tvs2 0.287 0.990 0.554 0.387 0.181 0.816 0.595 0.135
Tvs3 0.939 0.949 0.635 0.382 0.124 0.786 0.413 0.125
2vs3 0.145 0.895 0.673 0.950 0.636 0.210 0.534 0.734
Spinal cord Lvs2 0.094 0.567 1.000 0.318 0.218 0.049 0.011 0.269
lvs3 0.165 0.553 1.000 0.403 0.303 0.075 0.000 0.014
2vs3 0.310 0.655 1.000 0.343 0.443 0.200 0.589 0.074
Pancreas Tvs2 0.130 0.508 0.861 0.870 0.813 0.383 0.752 0.343
Tvs3 0.660 0.609 0.446 0.881 0.064 0.277 0.135 0.343
2vs3 0.096 0.144 0.539 0.685 0.124 0.413 0.284 0.343
Small intestine Lvs2 0.402 0.459 0.081 0.381 0.777 0.005 0.247 0.080
1vs3 0.241 0.453 0.081 0.506 0.541 0.010 0.275 0.112
2vs3 0.484 0.881 0.230 0.175 0.634 0.364 0.987 0.983
Body Tvs2 0.017 0.309 0.789 0.254 0.014 0.006 0.024 0.005
lvs3 0.931 0.311 0.846 0.182 0.016 0.006 0.015 0.005
2vs3 0.027 0.601 0.373 0.787 0.654 0.764 0.327 0.743
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