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Evaluation function of radiotherapy plan based on biological optimization
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Abstract: Objective To validate the feasibility of evaluation function of radiotherapy plan based on biological optimization in
clinical by evaluating results of the treatment plan selected by the evaluation function. Methods The treatment plan was
selected based on the comprehensive consideration of the clinical experience of radiotherapy doctors and parameter values of
the evaluation function developed in this paper. Patients with nasopharyngeal carcinoma (NPC), esophageal cancer (EC) and
lung cancer (LC) were selected to be randomly divided into comparison group, intensity modulated radiation therapy (IMRT)
group and volumetric modulated arc therapy (VMAT) group. And the feasibility of treatment plan was assessed by statistically
analyzing the survival rate, short-term curative effect, local control rate, short-term and long-term toxic side effects. Results
The analyzed results showed that the whole course continued hyperfractionation in NPC group was higher than that in other
groups, and that EC group had the best effect in the late course accelerated hyperfractionation, and that LC group was best in
continued hyperfractionation. The analyzed results were consistent with the results calculated by evaluation function before the

treatment, so the treatment plan selected by evaluation function was feasible. Conclusion Evaluation function of radiotherapy

plan based on biology optimization is feasible to select treatment plan in clinical.
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Tab.1 Treatment parameters

Disease Group Treatment parameter Case
Comparison 2.0 Gy/35 times/70 Gy/47 days/Once a day/5 days a week 510
HRT 1.15 Gy/70 times/80.5 Gy/47 days/2 times a day/5 days a week 20
NPC CHRT 1.15 Gy/66 times/75.9 Gy/33 days/2 times a day/7 days a week 20
IMRT 2.33 Gy/30 times/70 Gy/40 days/Once a day/5 days a week 110
VMAT 2.33 Gy/30 times/70 Gy/40 days/Once a day/5 days a week 160
Comparison 1.8 Gy/38 times/68.4 Gy/52 days/Once a day/5 days a week 20
Before coursel.8 Gy/23 times/41.4 Gy/31 days/7 days/Once a day/5 days a 15
EC LCHART week; late course 1.5 Gy/18 times/27 Gy/11 days/2 times a day/5 days a week
IMRT 2 Gy/32 times/64 Gy/44 days/Once a day/5 days a week 15
VMAT 2 Gy/32 times/64 Gy/44 days/Once a day/5 days a week 15
Comparison 2 Gy/30 times/60 Gy/40 days/Once a day/5 days a week 10
CHART(NSCLC) 1.0 Gy/64 times/64 Gy/22 days/3 times a day/7 days a week 10
Le IMRT 2 Gy/32 times/64 Gy/44 days/Once a day/5 days a week 10
VMAT 2 Gy/32 times/64 Gy/44 days/Once a day/5 days a week 10

Note: NPC: Nasopharyngeal carcinoma; HRT: Hyperfractionated radiation therapy; CHRT: Continued hyperfractionated

radiation therapy; IMRT: Intensity modulated radiation therapy; VMAT: Volumetric modulated arc therapy; EC: Esophageal

cancer;, LCHART: Late course hyperfractionated accelerated radiation therapy; LC: Lung cancer; CHART: Continued

hyperfractionated accelerated radiation therapy; NSCLC: Non small cell lung cancer
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Tab.2 The value of evaluation function and tumor control probability (TCP)

BED(Gy) Evaluation parameter
Disecase Group S3TCP (%)
BEDT BEDE BEDL TEF TGF TRF
Comparison 63.2 67.9 140.0 1.000 1.000 1.000 Base value
HRT 70.5 73.6 127.0 1.042 1.249 0.994 4.8
NPC CHRT 71.5 80.4 119.0 1.063 1.476 1.152 16.8
IMRT 70.3 75.9 155.0 1.007 1.013 1.296 9.5
VMAT 70.3 75.9 155.0 1.007 1.013 1.296 9.5
Comparison 56.2 60.3 130.0 1.000 1.000 1.000 Base value
EC LCHART 64.2 68.0 125.6 1.023 1.205 1.100 9.3
IMRT 62.8 66.2 128.1 1.020 1.180 1.080 8.7
VMAT 62.8 66.2 128.1 1.020 1.180 1.080 8.7
Comparison 50.8 54.8 120.0 1.000 1.000 1.000 Base value
CHART(NSCLC) 63.0 65.1 96.0 1.100 1.703 1.001 8.5
Le IMRT 52.5 59.8 110.0 1.000 1.000 1.000 Base value
VMAT 52.5 59.8 110.0 1.000 1.000 1.000 Base value
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Tab.3 Short-term curative effect of lung cancer (%)

Group n CR PR NC PD CR+PR
Comparison group 10 10.0 40.0 30.0 20.0 50.0
CHART 10 20.0 60.0 10.0 10.0 80.0
IMRT 10 20.0 50.0 20.0 10.0 70.0
VMAT 10 30.0 40.0 10.0 20.0 70.0

Note: CR: Complete remission; PR: Partial remission; PD: Progression of disease; NC: National cancer institute com-

mon toxicity criteria
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