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Optimization results of biological equivalent uniform dose in intensity modulated radiotherapy
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Abstract: Objective Toprovide a better experience for theoptimization of intensity modulated radiotherapy (IMRT) plan
design by investigating the protective effect of biological equivalent uniform dose optimization algorithm on the normal
tissue in IMRT. Methods Patients respectively with nasopharyngeal cancer, esophageal cancer and rectal cancer were
randomly selected, 20 patients of each. Two plans were respectively designed for each patient to undergo the intensity
modulated optimization. The condition limit of biological equivalent uniform dose (EUD) optimization for organs at risk
was considered in Plan-EUD group, while the traditional physical optimization was conducted in Plan-noEUD group. The
dose limitations of normal tissue in the two plans were statistically analyzed and compared. Results After the optimization,
the mean dose, average Vi, and average normal tissue complication probability (NTCP) of parotid gland in Plan- EUD
group were respectively 2737 cGy, 39.5%, 0.29, while those in Plan-noEUD group were respectively 3087 cGy, 46.2%, 0.38.
The comparative results showed the mean dose, average Vs, and average NTCP of Plan-EUD group respectively decreased
by 350 cGy, 6.7%, 0.09. Biological EUD optimization had a better protective effect on parotid gland. Conclusion Biological
EUD optimizationalgorithm greatly increases the edge dose of target volume, improves the conformal index and
homogeneity index of target volume, and significantly decreases the dose of normal tissue, creating a better protection for
normal tissue.
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Tab.1 Parameters comparison of EUDo ptimization (Plan—
EUD) and physical constraint optimization (Plan-noEUD) for

patients with nasopharyngeal cancer

Plan- Plan-

Item D TS P value
Spinal cord (mean/cGy) 2614 2895 0.046
Brain stem (mean/cGy) 2300 2545 0.024
Left parotid (mean/cGy) 2725 3054 0.032
Right parotid (mean/cGy) 2750 3120 0.028
Left TMJ (mean/cGy) 2540 2944 0.048
Right TMJ (mean/cGy) 2620 2860 0.039
> 105% dose target volume(CC) 169 205 0.029
< 95% dose target volume(CC) 95 13 0.021
Minimum target dose (cGy) 6750 6590 0.039

Note: EUD: Equivalent uniform dose; TMJ: Temporo mandibular

joint
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Plan—-EUD and Plan-noEUD for nasopharyngeal cancer
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Tab.2 Parameters comparison of Plan-EUD and Plan-noEUD for

esophagealcancer
Item Plan-EUD  Plan-noEUD P value
Spinal cord (mean/cGy) 2140 2324 0.560
Lung (mean/cGy) 1100 1200 0.150
Heart (mean/cGy) 2200 2386 0.080
>105 %dose target volume(CC) 89 76 0.350
<95% dose target volume(CC) 8.9 13.5 0.560
Minimum target dose (cGy) 5750 5590 0.039
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Tab.3 Parameter comparison of Plan-EUD and Plan—-noEUD for

rectum cancer

Plan- P

Item Plan-EUD

noEUD value
Bladder (mean/cGy) 4097 4400 0.042
Left femoral head (mean/cGy) 2090 2582 0.033
Right femoral head (mean/cGy) 2111 2683 0.046
>105% dose target volume(CC) 7.6 10.3 0.019
< 95% dose target volume(CC) 59 8.9 0.038
Minimum target dose (cGy) 5695 5750 0.490
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