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Dose distribution of mono-isocenter irradiation technique in radiotherapy for the upper and

middle thoracic segment esophageal carcinoma
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Abstract: Objective To select a treatment with higher coverage of target volumes, better uniformity, higher conformity and
smaller normal tissue radiation dose by comparing the dose distribution of 6 different treatments. And the mono- isocenter
irradiation technique can provide a better way of irradiation in the radiotherapy for the upper and middle thoracic segment
esophageal carcinoma. Methods The 20 patients with upper and middle thoracic segment esophageal carcinoma were selected,
undergoing 6 different kinds of treatments. In these treatments, the conventional conformal intensity modulated radiation
therapy (IMRT) was divided into three programs: A program for the conventional 5 field conformal irradiation, B program for
conventional 5 field intensity modulated radiation, and C program for conventional 3 field intensity-modulated radiation. And
the mono-isocenter irradiation technique was also divided into three kinds, D program was 5 field IMRT in the upper target, 3
field conformal irradiation in the down target, and E program was 5 field IMRT in the upper target, 3 field IMRT in the down
target, and F program was 5 field IMRT in the upper target, 5 field conformal irradiation in the down target. The radiation dose
for target volumes and normal tissues were compared between these 6 kinds of treatments. Results Among these 6 kinds of
treatments, the 3 kinds of treatments applied mono-isocenter irradiation technique had a good coverage of target volumes.
Moreover, the lung low-dose area indexes of D and E treatments plan were lower than those of other plans and the lung MLD
of them were also lower. But the conformal index of E treatment plan was higher than that of D. Conclusion For the upper and
middle thoracic segment esophageal carcinoma, D and E treatments are two treatments with relative advantages, which can to
the greatest extent improve dose for target volumes, and allow normal tissue radiation doses to minimize.
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Tab.1 The comparison between six different treatment options in parameter of PTV

Plan Din(cGy) Dos(cGy) Dy (cGy) CI HI IV(em®)
Plan A 54404212 5714+132 5809+118 0.54+0.1 1.10+0.02 22804290
Plan B 55904275 5880+125 5960+135 0.65+0.1 1.09+0.02 22704280
Plan C 55624256 5893+143 5968+142 0.64+0.1 1.09+0.02 32104260
Plan D 5566+231 5843+127 5991112 0.54+0.1 1.154+0.02 2305+292
Plan E 55144221 5792+104 5929+142 0.64+0.1 1.16+0.02 23144260
Plan F 5522+198 5823+124 5956+134 0.65+0.1 1.15+0.02 2290+289
F 1.048 5.356 4.941 5.920 55.333 36.213

P 0.393 0 0 0.000 0 0.000
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Tab.2 The comparison between six different treatment pptions in the dose of lung

Plan V(%) V(%) V(%) V(%) MLD
Plan A 11.2+4.1 30.8+1.5 48.343.8 60.5+6.2 14.0+2.1
Plan B 12.843.8 28.2+1.6 48.7+3.6 61.5£6.3 13.942.1
Plan C 18.143.5 28.5+1.9 45.2+3.1 56.5+6.1 14.242.1
Plan D 13.3+4.2 27.742.2 44.9+33 57.2+6.0 12.742.1
Plan E 13.8+4.3 28.342.2 45343 .4 57.546.4 12.64£2.0
Plan F 13.243.9 28.942.3 48.1+3.1 61.246.2 14.242.1
P 6.790 4711 5.544 2.606 2.561
F 0 0.001 0 0.029 0.031
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A: The 500 cGy distribution of plan D; B: The DVH for plan D, F, C in lung; C: The 500 c¢Gy distribution of plan F;
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D: The 500 cGy distribution of plan C
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Fig.1 The dose distribution in lung in DFC treatment options
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