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Booster dose in specific region in static intensity-modulated radiotherapy for cervical cancer: a

dosimetric analysis

CHEN Ying, LIU Rujia, JIAO Yang, ZHONG Zhipeng
Department of Radiation Oncology, Jingmen No.2 People's Hospital, Jingmen 448000, China

Abstract: Objective To compare the dosimetric parameters in static intensity-modulated radiotherapy (IMRT) for cervical cancer
before and after booster dose in specific region for evaluating the feasibility of booster dose in specific region in static IMRT
for cervical cancer. Methods Ten patients with cervical cancer were enrolled in the study. Two plans with the same prescription
dose of 4 500 cGy with or without booster dose in specific region were designed based on CMS XiO 4.80 system. The dosimetric
parameter, monitor unit, treatment time and the passing rate in two-dimensional dose verification were analyzed and compared.
Resulis Both of the two plans satisfied target dose requirements and provided a significant sparing of organs-at-risk. There was
no significant difference in the Da;, Duen and Dsgy, of planning target volume (P>0.05). However, the target coverage rate,
conformity index and homogeneity index of target areas in plan with booster dose in specific region were superior to those in
plan without booster dose in specific region (P<0.05). After booster dose in specific region, the dose volume of organs-at-risk
was slightly increased, and statistical significances were only found in the V.sof small intestine, rectum and bladder and the V.
of bilateral femoral heads (P<0.05). After booster dose in specific region, the dosimetric parameters of normal tissues were
increased, except for the Vsof normal tissues (P>0.05). Moreover, the comparison between two plans showed that there were
statistical significances in monitor units and treatment time (£<0.05), not in the passing rate of two-dimensional dose verification
(P>0.05). Conclusion Booster dose in specific region which is conducive to optimizing target coverage rate, and the conformity
index and homogeneity index of target areas while the changes to other parameters are acceptable is recommended in the planning
of static IMRT for cervical cancer.
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Fig.1 Dose distribution of plan A and plan B for the same patient and the diagram of booster dose in specific region
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Tab.1 Comparison of dosimetric parameters for planning target volume between two plans

Tk £ Fx D../cGy Diea/cGy Do /cGy — SUXTETR/% CI HI

plan-A 4 841.3£36.7 4712.6£27.4 4670.0+15.1 95.62+0.33

0.717£0.011  0.097+0.002

plan-B 4872.9+46.2 4730.0+£25.7 4 688.5£30.5 97.58+0.45 0.818+0.007  0.091+0.001

P{E 0.126 0.098

0.000 0.000 0.000
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Tab.2 Comparison of dosimetric parameters for organs—
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Tab.3 Comparison of dosimetric parameters for normal tissues between two plans (%)

)VI“EIJZ *’lj{ VS VIU VIS VZO V25 V30 V35 V40

plan-A 57.0+0.5 49.8+1.1 42.7+0.7 31.1+0.3 21.7+0.6 14.6+0.3 9.9+0.5 1.0+0.1
plan-B 59.3£0.5  51.2+0.9  43.1+0.8  32.8+1.1  22.440.5 15.8+0.4 10.6+0.5 2.0+0.2

P{E 0.000 0.006 0.367 0.001 0.019 0.000 0.010 0.000

4 ARPRIE 4R 2 IERE R (%)

Tab.4 Comparison of the passing rate in two—dimensional dose verification between two plans (%)

TR FR No.l No.2 No3 No4 No.5 No.6 No7 No8 No9 Nol0 Mean+SD PfH

plan-A 91.7 98.1 99.3 98.6 983 99.2 98.7 977 988 98.6 98.5+£0.5
0.698
plan-B 98.3 98.6 993 98.1 98.0 993 989 990 97.6 989 98.6+0.5
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