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Dosimetric study of postoperative 3-dimensional conformal radiotherapy and coplanar
decile intensity-modulated radiotherapy for cervical cancer

JIANG Jun', ZHANG Liwen', LIAO Shan’, HUAGN Rong'
'Radiotherapy Department of Tumor Center, *Department of Statistics, Foshan First People’s Hospital, Foshan 528000, China

Abstract: Objective To compare the difference of the dose distribution in clinical target volume and organ at risk (OAR)
between coplanar decile field intensity-modulated radiotherapy (IMRT) and conventional three-dimensional conformal
radiotherapy (3D-CRT) for postoperative radiotherapy of cervical cancer. Methods Ten postoperative patients with cervical
cancer were selected randomly to undergo CT scan and planning target volume (PTV) and OAR contouring. 3D-CRT and
coplanar decile IMRT planning was performed for each patient with a prescribed dose of 50 Gy. The homogeneity index (HI),
conformity index (CI), maximum dose, minimum dose, mean dose of PTV, and irradiated volume of OARs were calculated
and the results were compared. Results 5-field IMRT, 7-field IMRT and 9-field IMRT plans had a significant better conformity
index (CI) of PTV compared with 3D-CRT (P<0.05) . Compared with 3D-CRT plans , V30, V40, and V50 of the bladder, V50 of
the small bowel, and V30, V40, and V50 of the rectum in the coplanar decile IMRT plans were all significantly reduced (P<0.05)
but showed no significant differences among the IMRT plans (P>0.05). Conclusion Coplanar decile IMRT plans is superior to
3D-CRT plan in terms of the conformity index (CI) of the PTV and sparing the bladder, rectum and small bowel. Seven-field
and 9-field IMRT do not warrant more benefits than 5-field IMRT, and the latter can significantly reduce the treatment time
and costs.
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Fig.1 PTV isodose distribution for different radiotherapy regimens.
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Fig.2 DVHs of the PTV and OAR for different radiotherapy regimens.
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Tab.1 Dose and volume of PTV and OAR for different radiotherapy regimens
215 3D-CRT SF-IMRT 7F-IMRT 9F-IMRT F he P
PTV D, (Gy) 5429.38+157.28 5553.81+144.47 5528.71+101.21 5515.16+106.27 1.39 0.27
PTV D, (Gy) 4285.59+322.80 3319.55+886.45 3493.09+945.25 3504.14+918.67 2.27 0.10
PTV Dyeun (Gy) 5097.29+53.35 5122.75+88.76 5134.46+40.01 5122.70+56.62 0.51 0.68
HI 1.08+0.01 1.08+0.02 1.07+0.01 1.07+0.01
CI 0.57+0.04 0.78+0.03 0.83+0.04 0.84+0.04 1.99
TR (%)
V10 97.81+2.97 97.30+5.22 99.27+1.33 99.97+0.09 85.01 0.00
V20 88.80+6.47 80.96+21.21 48.82+9.90 78.79+24.00 1.31 0.29
V30 11.21£8.44 21.32+15.99 6.97+4.48 14.79:+4.66 8.45 0.00
V40 3.22(0.32~8.24) 0.92(0.39~2.32) 0.00(0.00~1.28) 0.37(0.00~1.70) 3.20 0.04
Ak (%)
V10 94.01+12.67 99.01+2.47 98.91+2.08 100.00+0.00 1.36 0.06
V20 84.78+17.57 87.99+8.73 50.03+13.21 85.17+13.80 13.87 0.28
V30 11.68+9.01 23.18+15.81 8.44+4.42 14.62+4.91 3.42 0.00
V40 4.05(0.03~9.64) 0.71(0.00~2.90) 0.14(0.00~1.01) 0.38(0.01~2.03) 4.16 0.03
T REC%)
V10 100.00+0.00 100.00+0.00 100.00+0.00 100.00+0.00 7.97 7.56 0.26
V20 100.00+0.00 97.90+2.62 97.27+2.66 99.76+0.42 24.04 0.02
V30 100.00+0.00 81.53+11.13 77.55+9.67 81.33+13.87 10.84 0.00
V40 78.74+12.21 48.00+9.36 42.57+10.39 39.1249.63 0.33 0.00
V50 47.25+24.72 12.82+6.83 15.40+7.47 15.28+9.08 0.12 0.00
/NI (%)
V10 69.83+9.78 73.16+9.01 73.24+9.77 74.33+9.79 1.18 0.80
V20 60.75+8.61 62.81+8.16 60.30+9.48 61.00+9.15 1.21 0.95
V30 44.44+7.58 39.2246.38 38.68+7.17 39.14+7.23 7.18 0.34
V40 25.29+6.43 22.3044.91 21.1445.55 20.16+5.87 0.06 0.32
V50 16.91+6.53 7.51+4.06 8.08+3.98 7.00+4.89 1.92 0.00
(%)
V10 98.79+2.29 98.27+2.55 98.5242.51 98.53+2.45 6.46 4.00 0.98
V20 97.43+2.85 93.70+3.64 94.90+3.43 94.57+3.09 7.48 0.15
V30 95.67+3.02 74.33+14.52 70.33+16.16 69.94+16.11 16.78 0.00
V40 85.32+5.15 55.13420.36 48.85+19.71 49.06+21.58 0.00
V50 49.58+15.39 12.2149.28 15.56+11.73 16.44+11.17 0.00
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