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OBJECTIVES

To evaluate the effect of tumor motion during non-coplanar VMAT SBRT treatment of lung lesions. Experimentally
determine the impact of tumor motion on dose distribution with a moving phantom.

METHODS
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DWA highly modulated VMAT treatments were planned for a single lung patient using
Raystation TPS (v7.0, 0.2 mm dose grid) with Collapsed Cone Convolution Algorithm - 2 e im0
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amplitudes (2 and 4 cm) were considered to assess the impact of organ motion on dose Singlearc
delivery. Two ITVs were created from the original GTV to simulate a peak-to-peak TR s N
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the phantom moving according to different 1D sinusoidal motion patterns (A = 2, 4 cm, P
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RESULTS

The agreement between static and calculated dose maps showed gamma > 98.5% for all plans. Fig.4 shows that gamma passing rate of dynamic dose
distributions Is always acceptable (>95%) for the 2 cm peak-to-peak amplitude breathing pattern, for dual half arc template, except for the 6 s period motion
for which a value of 91.2% was found. At the extreme peak-to-peak amplitude of 4 cm the gamma passing rate decreased to 70%. As shown in Fig.5, the
gamma passing rates as a function of the different arc templates for the worst breathing pattern scenario (A=4cm, T=6s) are always < 75%. Analyzing the
absolute dose deviations between dynamic and static measurements for both detector plates, the blurring effect is clearly predominant at the edge of the
flelds, but discrepancies up to 4 Gy were observed in the central high dose area, suggesting a possible interplay effect (Fig.6).

Fig.4

Fig.5 Fig.6
110 - 110 A=4am, T=6s
=< m A=4 cm T=6s
! Template: dual half arc 100
90 - %0 Plate 2
| 80 e~ ~ |
EEEH - £3570 > S 0
L3 . £70 |
%E?ﬂ-_ 5 160 % | el
‘;EEE]- =55ﬂ é o e I : .
- T . '
5 §‘5u ] £ §4ﬂ 3 £
< F40 £ =30 g ;
Eiﬂj E £20 £ £
20
g 2 10 g ! . g
1“ - ﬂ ] ] 1 1 | e : _
0 - dual Half dual X1  dual ¥2 single X1 single X1 CC motion -
15 15 1 15 7.5
T(s) * b are 153Gy o Temp?aﬁtgf[!me Gy Gy

CONCLUSIONS

Our preliminary results suggested that the DWA treatment could be safely implemented for lung SBRT without tumor tracking If the tumor motion does not
exceed 2 cm. Further investigations are required to evaluate the impact of 3D irregular tumor motion on dose delivery, as well as the impact of the interplay
effect Iinside the target. Nevertheless, we expect a low interplay effect due to the low dose rate, constant gantry and ring speed and high fraction doses.
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