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Dosimetric study on photon optimization algorithm and progressive resolution optimization

algorithm in volumetric modulated arc therapy plan for nasopharyngeal carcinoma

LIU Zhibin, SHI Jinping, ZHANG Liwen, XIE Qiuying, TENG Jianjian, LI Yinghui
Department of Radiation Oncology, Cancer Center, the First People's Hospital of Foshan (Affiliated Foshan Hospital of Sun Yat-sen
University), Foshan 528000, China

Abstract: Objective To compare the dosimetric differences between photon optimization (PO) algorithm and progressive
resolution optimization (PRO) algorithm of Eclipse planning system in volumetric modulated arc therapy plan for nasopharyngeal
carcinoma. Methods The CT images of 20 patients who were treated with radiotherapy for nasopharyngeal carcinoma were
imported into the planning system, and then target areas and organs-at-risk were delineated. Two different RapidArc plans were
generated with different algorithm, namely PO algorithm and PRO algorithm. The dosimetric distributions, monitor units, gamma
passing rates and optimization time of the two kinds for treatment plans were compared. Results No significant difference was
found between PO plan and PRO plan in the Day, Dy, Dosy, target coverage, conformity index and homogeneity index of PGTVnx
(P>0.05). However, the Dgsy, and Dy 0f PGTVnd, PTV1 and PTV2 in PO plan were higher than those in PRO plan (P<0.05).
There was no statistical difference between two plans in the doses of bilateral lenses, bilateral parotid glands, bilateral temporal
lobes and bilateral optic nerves (P>0.05). Compared with those in PO plan, the Dy, and Dy of brainstem, D,y of spinal cord and
Duewn 0f larynx were lower in PRO plan, with statistical differences (P<0.05). The gamma passing rates of both two plans met
treatment requirements, and the gamma passing rates (3 mm/3% and 2 mm/3%) of PO were (99.13+0.81)% and (97.77+1.31)%,
respectively, superior to (98.62+0.84)% and (96.84+1.31)% of PRO plan. Moreover, the average monitor units of PRO plan were
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increased to 1.13 times of that of PO plan (P=0.000), and the average optimization time was 1.66 times of that of PO plan (P=

0.000). Conclusion Both of PO plan and PRO plan can qualify clinical requirements. PO plan is advantageous in the dose

distribution of target area, but PRO plan has more advantages in the protection of brainstem, spinal cord and larynx. PO algorithm

is recommended for volumetric modulated arc therapy plan for nasopharyngeal carcinoma, because the plan generated by PO

algorithm can greatly reduce monitor units and shorten optimization time.

Keywords: nasopharyngeal carcinoma; volumetric modulated arc therapy; photon optimization algorithm; progressive resolution

optimization; dosimetric analysis
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Fig.1 Dose—volume histogram of PO plan and PRO plan
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Tab.1 Dosimetric comparison for planning target volume between
PO plan and PRO plan (n=20, Mean+SD)
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Tab.2 Dosimetric comparison for organs—at-risk between PO plan
and PRO plan (n=20, cGy, Mean=SD)
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