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[ Abstract] Objective: To study the effect of cavity under bolus on the shallow dose base on Monte Carlo methods. Meth-
ods: A 30 em x30 e¢m %30 e¢m water phantom was constructed with a water film (with or without different cavities) of 1 ¢m
thick adjacent to the upper surface of it in the Eclipse and XIO Treatment Planning Systems, respectively. The upper surface
of the water phantom was located at source-axis distance and was perpendicular to the central axis of the field. Doses of cen-
tral axis and x-axis of different models were calculated with analytical anisotropic algorithm and superposition algorithm, re-
spectively. The accelerator model and the same water phantom with bolus models were constructed in Geant4, doses of same
positions were also calculated with it. Based on the Geant4 results, the effects of different cavities on dose calculation with E-
clipse and XIO were evaluated. Results: Eclipse and XIO would overestimate the shallow dose for cavity under bolus. If the

thickness of cavity was not greater than 0.5 cm, the calculation by Eclipse and XIO was affected by about 2% ; as the thick-

ness increased, the effect on them raised rapidly. If the area

(R B#]  2020-08-19 [fEEIEH] 2020-12-11 of a cavity was small, Eclipse and XIO would overestimate the
[(E£WmB] LB WE LR (95 :A2017613) 58 dose of the area; as the area increased, the effect on central
Bmh AR RIS AR H (445 : Q201917) ; LB iii T2 region decreased ; the region which was badly affected gradual-
AR E AL E T A (45 :ZM012) ly moved out until the edge of the field. The effect of cavities
[BIEE]  “ 4%, E-mail : wuxiyangbo@ 163. com on Eclipse and XIO mainly occurred in the region not deeper
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than 0.5 cm; as the depth increased, the effect decreased rapidly. Conclusion: Cavity under bolus would allow Eclipse and

XIO to overestimate the shallow dose. When positioning, the thickness of the cavity should be controlled within 0.5¢m, and

the smaller the area is, the better. It is recommended to renew the localization if the cavity is large.
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Figure 1. Models of Cavities

A Model of the control group; B: Model of the thickness group; C: Model of the area group.
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Figure 2. Comparison of Geant4-Calculated Data and IBA Blue Water Phantom Tank-Measured Data

A. Percentage depth dose; B. Off-axis ratio.
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Figure 3. Comparison of Geant4-Calculated Results and TPS-Calculated Results without Cavity

A. Percentage depth dose; B. Off-axis ratio at the 0.1 c¢m depth.

TPS: Treatment planning system.
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Table 1. Difference in Relative Depth Dose at the 0.1 cm Depth in Cavities of Different Depths

Planning system Depth of cavity (cm)

0.2 0.3 0.5 0.7 0.9

Eclipse (% ) 1.60 £0.88 1.53 £0.96 1.95+1.68 5.06 £0.89 7.81+£0.91
XIO (%) 1.70 £0.88 1.63 £0.96 2.45+1.68 4.08 £0.89 5.75+£0.91
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Figure 4. Comparison of DRDD with Cavities of Different Thicknesses Calculated by Eclipse and XIO

A. Cavity thickness is 0.5 c¢mj B. Cavity thickness is 0.9 cm.
DRDD; Difference of relative depth dose.
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Table 2. Difference in Relative Depth Dose at the 0.1 cm Depth in Cavities of Different Areas

Planning system Cavity of area (cm?)

2 x2 4 x4 8 x8 10 x10 12 x12 15 x15
Eclipse (%) 7.81 £0.91 2.66 £0.88 1.03 +1.24 0.56 +1.53 -0.14 £0.94 0.06 +1.37
XI0 (%) 5.75+£0.91 4.25 +0.88 2.62+1.24 2.84 +1.53 2.25+0.94 2.44 +1.37
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Figure 5. Comparison of DRDD with Cavities of Different Areas Calculated by Eclipse and XIO
A. Cavity area 4.0 cm x4.0 cm; B. Cavity area 10.0 ¢cm x10.0 cm.
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