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Three-dimensional dose verification of intensity-modulated radiotherapy after left breast-conserving
surgery

ZHOU Hui, XU Cheng, SHEN Wentong, CHEN Yi, ZHANG Yibin
Ruijin Hospital Affiliated to Shanghai Jiaotong University School of Medicine, Shanghai 200025, China

Abstract: Radiotherapy planning verification can ensure that patients receive accurate treatment. We performed Compass three-
dimensional dose verification for intensity-modulated radiotherapy (IMRT) plans for 11 patients undergoing breast-conserving
surgery for left breast cancer. The dose-volume histograms and Gamma values of the planning target volume (PTV) and the organs-
at-risk (OAR) were analyzed by comparing the parameters in Compass reconstruction plan with those in Pinnacle treatment
planning system. The results showed that the deviation of D,, D,;, D, ,and D, of PTV and OAR were less than 1 Gy, and
that of V,, V,,and V,, were less than 1.5%. Under the 3 mm/3% criterion, the average Gamma value of PTV was 0.45+0.04,
and the average passing rate was 92.70%+2.44%, which had a statistical significance; for OAR, the passing rate was nearly 100%.
Under the 2 mm/2% criterion, the mean passing rate of PTV was 78.61%+3.90%, and that of OAR was 97.34%+0.96%. Compass
is capable of verifying the feasibility of linear accelerator in radiotherapy planning to facilitate the clinical implementation of
radiotherapy plans after breast-conserving surgery for breast cancer.
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a: Dose distribution of Pinnacle’ treatment planning system
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b: Reconstructed dose distribution

Statistics

Dvh | Default Statistics | Clinical goals | Comparative Goals

/|Plan_0.1: TPS dose | Plan_0.1: Reconstructed with 2017/9/2 20:57:07, Machine: ruiji

5
Dose[% of 5546.3 cGy]
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Fig.1 Interface of Compass three—dimensional dose verification software
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D, \ Dy« Dy, D, 435 R AR LS 1% A
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D,... F¥IRZEE/INT 1 Gy, FlEE VLV, V,, F
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Tab.1 Comparison of dose—volume histogram parameters calculated by Pinnacle’ treatment

planning system and Compass system (Mean+SD)

Structure Indexes Pinnacle’ Compass Deviation
PTV D, /Gy 54.64+0.20 54.70+0.41 0.25+0.37
Dy /Gy 49.18+0.31 48.38+0.63 0.80+0.44

Dy, /Gy 46.27+0.85 45.39+0.94 0.88+0.69

Duea/ Gy 51.82+0.25 51.57+0.25 0.26+0.13

Left lung Vs /% 30.44+2.16 30.58+2.27 0.30+0.25
Vo 1% 14.08+1.28 12.99+1.34 1.08+0.41

Vi /% 10.43+1.36 9.23+1.36 1.20+£0.14

D=ty 8.26+0.49 8.08+0.50 0.17+0.07

Heart Vs /% 14.89+£2.91 15.91+2.83 1.02+0.33
Vo 1% 4.18+1.92 3.80+1.81 0.38+0.18

Vi 1% 2.67+1.39 2.23+1.25 0.44+0.19

Dyea/ Gy 3.90+0.81 4.22+0.72 0.32+0.12

Right lung Dueu/ Gy 0.43+0.04 0.82+0.05 0.38+0.03

PTV: Planning target volume

2.2 Gamma %34
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Tab.2 Gamma parameters for Compass system using the criteria of 3 mm/3% or 2 mm/2%

3 mm/3% 2 mm/2%
Structure Indexes
Gamma (Mean+SD) P value Gamma (Mean+SD) P value
PTV Vi /% 92.70+2.44 0.000 8 78.61£3.90 1.000 0
Y ean 0.45+0.04 0.65+0.06
Left lung Vi 1% 99.6+0.28 0.000 0 97.34+0.96 0.009 0
Y mean 0.31+0.02 0.46+0.03
Heart Ve 1% 99.92+0.14 0.000 0 99.20+0.57 0.000 0
Y ean 0.33+0.03 0.49+0.05
Right lung Ve 1% 100.00£0.00 0.000 0 99.99+0.04 0.000 0
Ve 0.23£1.97 0.35+0.03
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