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Dosimetric study of intensity-modulated radiotherapy with different pelvic delineations and dose

limitations following surgery for cervical cancer
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Abstract: Objective To investigate the effect of pelvic delineation and dose limitation on the dosometric parameters of
postoperative intensity-modulated radiotherapy (IMRT) in patients with cervical cancer. Methods Eleven patients receiving
surgery for cervical cancer were enrolled in the study. Based on CT images, planning target areas (PTV) and organs-at-risks
(OAR) such as small bowel, rectum, bladder, femoral head, os coxae (OC), lumbosacral spine (LS) and bone marrow (BM),
were all delineated. A total of 3 plans, namely IMRT (BM) plan with BM sparing, IMRT (OC) plan with OC sparing and
IMRT (OC+LS) plan with OC+LS sparing, were designed for each patient. The dose distributions in PTV and OAR in 3
plans were evaluated. Results All the PTV coverage in 3 plans satisfied the clinical requirements and no significant
differences were found in the dosimetric parameters of small bowel, rectum, bladder and femoral head (P>0.05). Compared
with the other two plans, IMRT (OC+LS) plan obviously reduced the Duca, Vio, Vao, Vo, Vao of BM and the Dyean, Vao, Vao, Vo
of LS (P<0.05). The Vi and V3 of BM in IMRT (OC+LS) plan were decreased by 10.1% and 8.0% compared to IMRT
(BM) plan while the Vi and Vi of LS was lowered by 17.6% and 27.9% compared to IMRT (OC) plan. Besides, the
dosimetric parameters of OC in IMRT (OC) plan was slightly lower than that of IMRT (OC+LS) plan, but the differences
were within 1% . Conclusion For patients with cervical cancer after surgery, IMRT plan with OC + LS sparing can
significantly reduce the dose to pelvis and protect bone marrow better on the basis of satisfying the clinical requirements for
target areas and conventional OAR sparing.
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Tab.1 Dosimetric comparison of planning target area among 3 different plans

28 IMRT(BM) IMRT(OC) IMRT(OC+LS) FiH PfA
D,/ Gy 44.09+1.88 43.68+2.17 42.75+2.14 1.793  0.184
D,/ Gy 54.26+0.35 54.44+0.33 54.95+0.31 18.101  0.000
D/ Gy 51.75+0.07 51.70+0.07 51.79+0.09 0.925  0.408
Vi %o 96.05+0.21 95.99+0.38 96.06+0.25 0.056  0.946
CI 0.90+0.01 0.89+0.01 0.87+0.01 15.674  0.000
HI 0.07+0.00 0.07+0.00 0.08+0.01 13312 0.000
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Tab.2 Dosimetric comparison of organs—at-risk among 3 different plans (%, Mean+SD)

& Mot B 2% IMRT(BM) IMRT(OC) IMRT(OC+LS)  FfH PAE
N Vi 89.99+9.84  89.45+10.20  89.34+10.13 0.015  0.985
Vi 75.7149.93  78.08+9.28 74.48+10.56 0.058  0.944
Vi 56.1449.47  57.48+8.58 55.27+9.76 0.039  0.962
Vi 30.10+11.69  31.01+11.18  30.05+11.11 0.000  1.000
Vs 9.89+5.80 9.93+5.95 10.6445.95 0.054 0947
iEL7) Vio 96.3245.87  96.26+5.90 96.27+5.87 0.000  1.000
Vao 89.00£5.87  89.81+6.05 89.18+6.22 0.004  0.996
Vi 74824535  74.66+5.06 74.05+4.29 0.155  0.857
Vi 55.0947.15  55.23+7.57 55.29+4.10 0.004  0.996
Vs 25.86£9.12  25.70+9.11 27.1448.53 0.074  0.929
B Vao 92.9144.58  91.45+5.58 89.66+6.11 1.548  0.229
Vi 66.5249.25  63.39£10.66  62.28+10.99 0.716  0.497
Vi 29.52+13.73  29.47+1329  30.24+13.61 0.010  0.991
Vi 42PN Vao 9.9243.76 8.42+3.72 8.10+3.70 0.897  0.418
Vao 2.9142.46 2.5742.31 2.49+2.29 0.116  0.891
Vs 0.26+0.50 0.35+0.66 0.36+0.62 0.125  0.883
FiIeR 3k Vi 9.51+2.80 7.61+2.41 7.52+2.55 1.936  0.162
Vi 2.56+1.91 2.13+1.81 2.10+1.81 0217  0.806
Vo 0.15+0.29 0.23+0.42 0.27+0.46 0350  0.708
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Tab.3 Dosimetric comparison of pelvis, os coxae and lumbosacral spine among 3 different plans

& Ko ds E E 2 IMRT(BM) IMRT(OC)  IMRT(OC+LS) F{d PAE
B Due/Gy  32.1120.22  31.99+0.55 29.61£0.60 117.513 0.000
Vi/% 94.73+1.87  91.97+2.45 92.46+2.12 5.045 0.013
Vaol% 76.59+1.95  70.34+2.17 66.51=1.54 142.684 0.000
Vio/% 53.59£1.39  55.06+2.26 45.56+1.62 110.855 0.000
Vi/% 33.9341.48  38.76+2.52 30.11+1.76 22.973 0.000
Vio/% 16.43£1.36  17.68+1.52 15.511.42 2.051 0.146
ixes Dy/Gy  28.07£0.89  25.35+0.44 26.00+0.62 36.283 0.000
Vi/% 91.86+2.82  87.35+3.55 88.77+3.13 4392 0.021
Vil % 67.4142.76  53.83+1.89 57.95+1.87 80.445 0.000
Vio/% 40.09£2.16  33.24%1.54 34.31+1.76 40.464 0.000
Vil/% 22.93+2.11  20.69+1.70 21.06+2.03 3.373 0.048
V% 11.50+£1.67  11.00+1.62 11.04+1.65 0.343 0.712
AR Due/Gy  39.2042.12  43.50+1.62 35.76+0.49 28.457 0.000
Vil% 99.69+0.80  99.98+0.08 98.88+1.63 1.199 0.315
Vaol% 92.6244.89  98.63+1.62 81.03£2.37 43239 0.000
Va/% 77.3248.10  92.70+3.85 64.80+1.17 26.436 0.000
Vaol% 53.25+7.35  70.40+9.12 45.61+3.32 9.254 0.001
Vsol% 25.0444.02  29.36+4.50 23.22+3.12 1332 0.279
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