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Application of Compass system in three-dimensional dose verification of preoperative intensity-

modulated radiotherapy plan for rectal cancer

DUAN Longyan, CAI Gang, CHEN Yi, ZHANG Yibin, SHEN Wentong
Department of Radiation Oncology, Ruijin Hospital, Shanghai Jiaotong University School of Medicine, Shanghai 200025, China

Abstract: Objective To investigate the clinical application of Compass system in the three-dimensional (3D) dose verification
of preoperative intensity-modulated radiotherapy (IMRT) plan for patients with rectal cancer. Methods Ten preoperative IMRT
plans for rectal cancer were optimized with Pinncale 9.10 treatment planning system (TPS). The irradiation field in plans was
seven fields showing fan-shaped distribution. Two kinds of dose verification methods in Compass system, namely dose calculation
and dose reconstruction, were separately used to obtain computed dose distribution (CDD) and reconstructed dose distribution
(RDD) for verifying the Gamma passing rate, Dos«, Dsox, D2, and Die. of the planning target volume (PTV) and organs-at-risk.
Results The Gamma passing rates of PTV and organs-at-risk from CDD-TPS were greater than 98.5%, meanwhile, the rates from
CDD-TPS were higher than those from RDD-TPS. The differences between CDD-TPS and RDD-TPS in the Gamma passing
rates of PTV and bladder were statistically significant (=2.731, 2.298; P<0.05). The D.;of PTV and the Dy 0f the bladder and
the right femoral head between CDD-TPS and RDD-TPS were also statistically significant (+=4.280, -2.582, -2.582; P<0.05).
Compared with RDD-TPS, CDD-TPS showed greater Doy, Da, 0of PTV and D,.., of the left and right femoral head. Conclusion
The dose verification and evaluation methods, three-dimensional dose deviation and Gamma passing rate provided by Compass
system can reasonably verify the preoperative IMRT plan for rectal cancer, with clinical significance.
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Fig.1 Two—dimensional comparison between origin and independent calculation plan
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Fig.2 Two—dimensional comparison between origin and reconstruction plan
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Fig.3 Three—dimensional (3D) comparison between origin and independent calculation plan
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Fig.4 3D comparison between origin and reconstruction plan
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Tab.1 Gamma passing rates of PTV and organs—at-risk in preoperative IMRT plan for rectal cancer (%, Mean +SD)

Gamma passing rate

Group

PTV Bladder Left femur head Right femur head
CDD-TPS 99.600+0.402 99.930+0.100 98.740+1.490 99.540+0.823
RDD-TPS 96.630+3.446 98.700+1.695 95.660+5.850 97.420+2.909
t value 2.731 2.298 2.006 2.170
P value 0.023 0.047 0.076 0.058

IMRT: Intensity-modulated radiotherapy; PTV: Planning target volume; CDD: Computed dose distribution; RDD: Reconstructed

dose distribution; TPS: Treatment planning system
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Tab.2 Parameters evaluation of 3D dose verification in preoperative IMRT plan for rectal cancer (%, Mean +SD)

PTV Dieen
Group
Dos Dso Day Bladder Left femur head Right femur head
CDD-TPS -0.64+0.47 -0.47+0.28 -0.80+0.36 0.70+1.05 3.52+3.37 3.57+2.70
RDD-TPS -0.89+0.64 -0.28+0.54 0.17+0.54 2.69+2.59 2.70+2.45 3.27+1.55
t value 1.138 -1.133 -4.280 -2.582 1.772 -2.582
P value 0.285 0.286 0.002 0.030 0.110 0.030
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