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Study of NTO Tool with Eclipse System in Dose Fall-off Outside
the Target of Stereotactic Body Radiation Therapy for Spine Me-
tastasis

LI Guihua',ZHU Zhipeng' ,ZHENG Lianrong' , HUANG Jiqin' s ZHANG Xin®.ZU Zhixin®

(1. Department of Radiation Oncology, The Second Affiliated Hospital of Guangxi Medical University, Nanning, Guangxi,530007,
China;2. Clinical Application Department of Varian Medical Systems,Inc. ,Beijing,102600,China)

Abstract: In order to study the effects of Normal Tissue Objective ( NTO ) optimization tool parameters in
Eclipse treatment planning system on target coverage dose and dose drop Gradient Index (GI) outside target
volume in Stereotactic Body Radiotherapy Therapy (SBRT) for spinal metastases, two types of plans were
designed for 10 patients with spinal metastases treated with SBRT. The first one adds NTO optimization tool
but does not add loop optimization conditions,and a total of 360 plans are obtained, which are reference plans.
The second one adds loop optimization conditions but does not add NTO optimization conditions. There are
10 plans in total, which are standard plans. The final dose of all plans is normalized to 100% prescription dose

covering 90% of the target volume. The target dose Conformity Index (CD),the dose drop GI,the maximum
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dose (D) »the actual treatment time and the planned clinical qualification rate of the two types of plans
were compared. The results show that when the NTO optimization tool parameter Fall-off is 0.5 or 1, the
Priority is 500,700 and 999, the GI value of the plan is similar (P>>0. 05) , but smaller than other Fall-off and
Priority GI values (P<C0. 05). Fall-off and Priority have no effect on CI value and actual treatment time (P>
0. 05). With the increase of Priority,the Planning Target Volume (PTV) Dmax increases (P <C0.05). The
highest clinical qualified rate of the reference plan was 70%. Compared with the standard plan,the GI value of
the most suitable NTO optimization tool parameter plan (Priority and Fall-off were 500 and 0. 5,respective-
ly) was lower (3. 449 vs 3.655,P =0.000,Z = —5.534),the actual treatment time was not different (2. 65
min vs 2. 32 min,P =0.063,Z =0. 832) ,and the PTV D, was larger (132.1% vs 128.8%,P =0.002,Z =
4.214). CI was larger (0.911 vs 0.879,P =0.151,Z =0.984). In summary,if the plan can be passed,when
the NTO optimization tool parameter Distance from Target Border is set to 0. 2 cm, Start Dose is set to 91%
of the prescription dose, End Dose is set to 49. 4% of the prescription dose,Fall-off and Priority are set to 0. 5
and 500 respectively, the stereotactic radiotherapy plan for spinal metastases can achieve better target dose
conformity,lower dose gradient index and appropriate treatment time.

Key words: spine metastasis;normal tissue objective optimization tools;gradient index;stereotactic body radi-

ation therapy;treatment planning system
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