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Comparing two optimization techniques in the intensity-modulated radiation therapy plan for

cervical cancer
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Abstract: Objective To compare the quality and execution efficiency of two step progress (TSP) with direct aperture

optimization (DAO) in the intensity-modulated radiation therapy (IMRT) plan for cervical cancer. Methods Twenty cervical

cancer patients underwent postoperative irradiation were randomly selected. The organs at risk were delineated after the CT

images scan. Two different optimization techniques, TSP and DAO, were respectively applied to design IMRT plans. And the

conformity index (CI), homogeneity index (HI), doses to organs at risk, monitor units and the number of segments were

compared between these two plans. Results Compared with the TSP plan, the CI and HI of the planning target volume (PTV),

PTV, and PTV,, in DAO plan were better. No significant differences were found in the Vi and Dy of the femoral heads

between two plans. But the V4 and D, of the rectum, bladder and small intestine in the DAO plan were lower than those in TSP

plan, with significant statistical differences. The monitor units in DAO plan averagely decreased by 17.4% and the number of

segments also averagely decreased by 25.6%. Conclusion Both these two plans can satisfy the clinical requirements. But the

DAO technique has obvious advantages in the treatment for target regions and execution efficiency, significantly reducing

machine units and the number of segments, shortening the treatment delivery time.
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Tab.1 Dose distribution comparison of target regions (Mean+SD)

Project TSP DAO P value
TV, CI 0.53+0.10 0.64:£0.04 <0.05
HI 0.15+0.06 0.08:£0.02 <0.05
I 0.56+0.08 0.70+0.02 <0.05
PIv. HI 0.12+0.05 0.05+0.01 <0.05

Note: TSP: Two step progress; DAO: Direct aperture optimization;

CI: Conformity index; HI: Homogeneity index
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Tab.2 Dose comparison of organs at risk (Mean+SD)

Quantitative metric TSP DAO P value
Vi 35.246.6 30.4+4.80 <0.05
Rectum
Dinean 36.9+12.1 32.8+8.9 <0.05
== +
Bladdle Vi 40.6+8.4 37.9+6.1 <0.05
Duean 37.7£1.8 35.2+1.6 <0.05
. . Vi 11.445.6 9.244.0 <0.05
Small intenstine
Dhiean 23.1+6.1 21.245.2 <0.05
A% 3.5+1.4 3.3+1.1 >0.05
Left femoral head v
Duean 27.843.5 27.4+3.1 >0.05
) Vi 3.4+1.6 3.1%1.5 >0.05
Right femoral head
Dinean 27.3+3.6 26.9+£3.5 >0.05

Note: Vio: The volume percent of the organ receiving irradition of 40 Gy;

Diea: The mean dose of the whole target volume

R3 AT RIBITRELER (k)

Tab.3 Comparison of execution efficiency (Mean+SD)

Quantitative metric TSP DAO P value

1081.00+98.10
64.80+1.48

893.00£105.20  <0.05
48.20+1.64 <0.05

Monitor units

Segments number
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