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Dosimetric analysis of photon optimization algorithm in postoperative intensity-modulated

radiotherapy for cervical cancer
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Abstract: Objective To explore the dosimetric differences between photon optimization (PO) algorithm and conventional dose
volume optimization (DVO) algorithm in postoperative intensity-modulated radiotherapy (IMRT) for cervical cancer. Methods
Twenty patients who received postoperative IMRT for cervical cancer were enrolled in this study. After target areas and organs-
at-risk were delineated, two kinds of IMRT plans, namely PO plan and DVO plan, were designed based on PO algorithm and
DVO algorithm, separately. The dosimetric characteristics, passing rate and treatment efficiency of the two kinds of treatment
plans were evaluated. Results No significant difference was found in the Dy, target coverage and homogeneity index of planning
target volume (PTV). However, compared with those in DVO plan, the D, and Dy of PTV were lower in PO plan (P=0.019,
0.016), and the conformity index (CI) of PTV was better in PO plan (P=0.005). The V;, of bladder and V, of left femoral head
in PO plan were lower than those in DVO plan (P=0.000, 0009), while the Vs of small intestine, Vs, of rectum and V;, of left and
right femoral heads in PO plan were higher than those in PO plan (P=0.000, 0.001, 0.000, 0.000). Compared with DVO plan,
PO plan had a lower dose exposure in the Vs, of normal tissues (P=0.005) and higher dose exposures in the Vsand V,of normal
tissue (P=0.000, 0.000). The passing rates of two kinds of plans met treatment requirements, and the passing rate of PO plan
were (98.06+0.81)%, higher than (96.05+1.09)% of DVO plan. Compared with those of DVO plan, the monitor units in PO plan
was decreased by an average of 10.7%; the treatment time was reduced by an average of 10.5%; and the optimization time was
shortened by an average of 35.4%. Conclusion Both PO plan and DVO plan can satisfy clinical requirements. The application

of PO algorithm in IMRT plan for cervical cancer which has advantages in the target dose distribution can improve the target
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conformity, reduce monitor units, shorten planning time and treatment time, and achieve a more accurate dose exposure.

Keywords: cervical cancer; intensity-modulated radiotherapy; photon optimization algorithm; dose volume optimization algorithm;

dosimetric analysis
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Fig.1 Dose—volume histogram of photon optimization (PO) plan and dose volume optimization (DVO) plan
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