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Feasibility of three-dimensional dose verification using Octavius 1600SRS
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Abstract: Objective To carry out performance test on PTW Octavius 1600SRS before clinical application through phantom
experiment, and to evaluate the feasibility of dose verification for stereotactic body radiation therapy (SBRT) plan using PTW
Octavius 1600SRS. Methods Seven spherical target areas, including a central target area (PTV,) with a diameter of 3.0 cm, 2
target areas with a diameter of 1.0 cm, 2 target areas with a diameter of 1.5 cm and 2 target areas with a diameter of 2.0 cm,
were delineated in the CT image of the phantom in PTW Octavius 1600SRS. The distance from the center point of each target
area to the center point of PTV, was from 3 to 6 cm. With the central point of PTV, as the planning center, the SBRT plan
(Plan,) was designed in the treatment planning system, and its prescribed dose was 8 Gyx3 F. The experiment simulated and
set the MLC position deviations (1, 2, 3 mm), the plan isocenter point (ISO) position deviations (1, 2, 3 mm) and the gantry
rotation deviations (0.5°, 1.0°, 2.0°) for Plan,, and the corresponding deviation plans were generated. The 1600SRS
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verification system was used to measure the original plan and the deviation plans, and compare the difference of Gamma
passing rate and target area coverage between the planned dose and the measured dose for evaluating the sensitivity of the
system to radiotherapy dose deviation. In addition, pre-treatment dose verification using PTW Octavius 1600SRS was carried
out in 6 cases of clinical SBRT plans, and then the results were compared with EPID verification results for evaluating its
performance in clinical plan verification. Results The 1600SRS verification system was very sensitive to MLC position
deviation. When a 1 mm deviation occurred in MLC, the gamma passing rate and the coverage rate of each target area were
decreased significantly, and with the increase of MLC position deviation, the decrease was more obvious. When a 3 mm
deviation occurred in MLC, the gamma passing rate decreased from 99.6% to 92.8% (3 mm/3%), and from 98.0% to 81.7%
(2 mm/3%); and the coverage rates of 7 target areas (Vq,) was decreased by (58.8+6.8)% on average. The 1600SRS was also
sensitive to gantry rotation deviation and ISO translation error. When there was a 2° deviation in gantry rotation or a 3 mm
deviation in ISO, the gamma passing rate (2 mm/2%) was decreased from 95.1% to 89.5% or 86.2%, respectively. The
average gamma passing rate (2 mm/3%) in 6 cases of clinical SBRT plans was (95.5+1.5)%. Conclusion Octavius 1600SRS
can detect MLC position deviation, gantry rotation deviation and ISO position deviation in SBRT plan sensitively, and can be
used in pre-treatment dose verification for SBRT plan.

Keywords: three-dimensional dose verification system; Octavius 1600SRS; stereotactic body radiation therapy; dose

verification; Gamma passing rate
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Figure 2 Experimental devices
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Figure 4 DVH parameter variations caused by MLC position deviations
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Table 5 Gamma passing rates of Plang, (%)
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Plan, 62.2 95.1 98.0 99.6
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Plan,g, 56.4 86.2 94.0 97.4
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Table 6 Gamma passing rates of two verification devices (%)

Octavius 1600SRS EPID

Il R ]

3mm/3% 2mm/3% 2 mm/2% 3mm/3% 2mm/3% 2 mm/2%
SBRT, 99.1 96.1 95.1 99.7 99.4 98.0
SBRT, 98.5 94.2 91.9 100.0 99.4 94.9
SBRT, 99.1 97.8 96.5 96.7 93.2 91.1
SBRT, 98.2 95.4 93.4 95.7 93.3 91.3
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