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Effects of different field arrangements on the dose distribution of postoperative intensity-modulated

radiotherapy for gastric cancer

HU Zhigang, LIU Yongqiang, REN Jian, ZHANG Hong
Department of Radiotherapy, Baoji Central Hospital, Baoji 721000, China

Abstract: Objective To investigate the effects of different field arrangements on the dose distribution of intensity-modulated
radiotherapy (IMRT) after the operation for gastric cancer. Methods A total of 42 gastric cancer patients scheduled for postoperative
radiotherapy were enrolled in the study. The plan schemes for enrolled gastric cancer patients included static 7-field IMRT (plan
A, with beam orientations of 0°, 52°, 104°, 156°, 214°, 256°, 308°), static 5-field IMRT (plan B, with beam orientations of 0°, 72°,
144°,216°, 288°) and static 4- field IMRT (plan C, with beam orientations of 20°, 90°, 180°, 310°). The differences in the doses
to target areas and organs-at-risk as well as the conformity index and homogeneity index of target areas were compared among
3 plans with different field arrangements. Results The comparison on the doses to target areas and homogeneity index showed

that there was no significant difference among different plans (£>0.05), but the conformity index of plan A was significantly higher

than that of plans B and C (P<0.05). There were statistical differences in the D, , and D, ., of spinal cord, the V,,and D, of liver,
the V,,and D, of left and right kidney among 3 plans with different field arrangements (P<0.05). The D, and D, ,, of spinal
cord, the V;,of liver and the V,,of right kidney in plan A were superior to those in plan B (£<0.05), and the V,;, and D,,,, of liver

as well as the V,,and D, of left and right kidney in plan C were significantly better than those in plans A and B (P<0.05).
Conclusion Static 4-field IMRT as the postoperative radiotherapy for gastric cancer can better protect the organs-at-risk while
ensuring the doses to target areas.
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Fig.1 Segmentations of target areas and their relationship with the

position of surrounding normal tissues and organs
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Fig.2 Doses to target area as well as tissues and organs—at-risk in plans with different field arrangements
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Tab.1 Comparison of dose—volume parameters of target areas in different plans

TR % D,/Gy Ds,/Gy Dys/Gy Dy/Gy  D,../Gy CI HI
A 54.48+0.31 53.22+0.18 50.78£0.41 50.06£0.41 53.07+0.16 0.77+0.03  0.0930.011
B 54.47+0.22 5327+026 50.87+0.37 49.87+0.37 53.05+0.12 0.75+0.06* 0.092+0.012
C 54.38+0.27 53.29+0.31 50.9140.44 49.94+0.29 53.01+0.17 0.73+0.07* 0.087+0.020
Fid 1.758 0.835 1.120 2.990 1.707 5.362 1.958
PAH 0.177 0.436 0.329 0.054 0.186 0.006 0.146

T7 %A T TP BE A SRR, BT 7 1 o0 00,520 ,104° 1560 ,214° ,256° ,308°; 54 B 5 BF 45411 JiE
PSR TR, S 2k 00,720 ,144° 216° ,288°; )7 %8 C+ 4 W ] 5 MR S WP A5 5 1K) , 56555 1h)
420°.90°,180°.310°, 5% A L, * IR P<0.05

23 ANEAHFIHHEERREFENHER

AT S R 5 BB D, M Dy JFHE Vo ST
HE D, EAT B WE Vo AT ENED, . E T HIZE T A SR
HEE X (P<0.05) . TR AREHED,, [ D, JFHE

Vo XA H V, ES T I E B(P<0.05); TR CIH
TENFIE Vo JFE D, 224 B E V., A B D, 5
R E T %A B(P<0.05), TEILF2,
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Tab.2 Differences in the dose distribution of organs—at—risk among different plans

gy JHFRE oy '

R ES

D,,./Gy 1D}/ (Glyy Vii/ce Dpyea/ GY Vy/ce 1D}y Vy/ce Do/ Gy
A 34.16+4.44 16.57+3.41 24.01+£3.24 21.47+£3.27 28.98+3.04 17.99+2.03 16.45+4.52 15.27+1.33
B 35.2244.72*%  17.9743.12*%  25.64+3.85* 22.01+3.22 29.64+3.27  18.64+2.87 19.64+4.28*%  15.89+1.87
C 34784379 16.98+3.78*  22.13+5.12*%F  20.17+3.33*%"  26.41+£2.98*" 16.01+1.98*"  14.29+3.87*" 14.22+1.07*"
F{H 0.969 5.825 7.543 3.506 12.734 14.526 16.989 14.007
P{E 0.382 0.004 0.000 0.033 0.000 0.000 0.000 0.000

H5H%E A LE, *3F8 P<0.05; 55 % B L&, "3R8 P<0.05
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