b

H334% 3 rh ] BE 2 S Vol. 33 No.3
-270 - 20164F 3 H Chinese Journal of Medical Physics March 2016
DOI:10.3969/j.issn.1005-202X.2016.03.010 E r—?ﬁiﬁﬂ‘f}’é]ﬂﬂ

SBRTi&fr REEM BB ZH T BRI B ERl 5

HEE BRPF AMAA AT
fA T4 302 = B ARd e a7 bty , dbst 100039

[#5 =] B A A5 AAF B3R5 SRR, £ AARSE BIIZALHE U, A Sk 71 4R 3R AR 2 w128 4478 77 (SBRT) 24718
I 0 A AT L RAMASAT IR, Foik AR CT s A i itk , 285 2 713%3t 1.2.3.4.5 .6 B 4R1E I3 a9 B
XA BRI B ARAE T X . ABER T X F AT 3R, A E2E SRAF AT RS B BT 3448, E5 R A5 AAKERAE
M 2R 1 A0 2 WA AR Bh 3245 ) 69 RS & 4 1.11 2 1.05 mm, 3.4.5 F= 6 44749 JR A4 E 5 51 4 1.07.0.92.0.97
F21.15 mm., FlER3h AR 45 R . 1 0 2 HiA AR (A AR S Bh 3245 ) 69 BB A4S 5 4 1.03 42 0.70 mm, 3.4 .5 = 6 B4 4749 BB,
HAE 23 4 0.58.1.02.0.65470.96 mm, 518 : xF TAAX; 75 A 69 I 8 A2 3 09 b5 , e RNF B A Ty @ 5 AARARRT —
AR L e 2 B ATIE IR A9 E 5 3~6 M AATE IR B A B S IRATM . 5 BARKE RS, 7T YUK A A A B 34 AT
BER,

[ SE IR R38R @A E IT s AR ; SR BY AR AL B ARE 5 M

[hE2 35 ] R730.55 [rEftRiRmE] A [3xZE 42 1005-202X(2016)03-0270-04

Accuracy detection and evaluation of fiducial tracking in stereotactic body radiotherapy with
spine auxiliary setup

XU Hui-jun, DUAN Xue-zhang, PIAO Jun-jie, XU Fei

Radiotherapy Center of Oncology, 302™ Hospital of Chinese People's Liberation Army, Beijing 100039, China

Abstract: Objective To detect the accuracy of fiducial tracking in Cyberknife stereotactic body radiaotherapy (SBRT) with
spine auxiliary setup and evaluate the application value by utilizing the anthropomorphic man and dynamic phantom of
lungs. Methods Phantoms with films were scanned by CT. The spinal auxiliary setup plan and phantom plans of fiducial
tracking respectively with 1, 2, 3, 4, 5 and 6 gold seeds were designed. Each phantom plan was repeatedly implemented 3
times. The radiation accuracies were analyzed by E2E software, and the mean value was acquired. Results The detecting
results of anthropomorphic phantom showed that the radiation accuracies of 1 and 2 gold seeds, with spinal auxiliary setup,
were respectively 1.11 and 1.05 mm; the radiation accuracies of 3, 4, 5 and 6 gold seeds were respectively 1.07, 0.92, 0.97
and 1.15 mm. The detecting results of dynamic phantom of lungs showed that the radiation accuracies of 1 and 2 gold seeds,
with spinal auxiliary setup, were respectively 1.03 and 0.70 mm; the radiation accuracies of 3, 4, 5 and 6 gold seeds were
respectively 0.58, 1.02, 0.65 and 0.96 mm. Conclusion For the relatively static tumor and dynamic tumor, the radiation
accuracies of using 1 and 2 gold seeds for tracking are the same as those of using 3-6 gold seeds when the rotating direction
of tumor is consistent with spine. When the number of seeds is not enough, fiducial tracking with spinal auxiliary setup can
solve the problem.
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a: Anthropomorphic phantom, sphere
cubic phantom and EBT3 film

b: Dynamic phantom of lungs
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Tab.1 Radiation accuracy of fiducial tracking with different numbers of seeds in anthropomorphic phantom (mm)
Direction 1 seed 2 seeds 3 seeds 4 seeds 5 seeds 6 seeds Spine
Left error -0.37 -0.30 -0.27 -0.23 -0.35 -0.24 -0.45
Anterior error (A/L image) 0.97 0.83 0.58 0.65 0.56 0.62 0.62
Superior error -0.74 -0.91 -0.88 -0.67 -0.75 -0.97 -0.88
Anterior error (A/S image) 0.71 0.64 0.50 0.51 0.46 0.52 0.68
Average anterior error 0.69 0.74 0.54 0.58 0.51 0.57 0.65
Total targeting error 111 1.05 1.07 0.92 0.97 1.15 1.13

S, L and A stand for the superior, left and anterior directions of phantom, respectively.
2 FERESIEETEH 2 SAOE RN BSTHEE (mm)

Tab.2 Radiation accuracy of fiducial tracking with different numbers of seeds in dynamic phantom of lungs (mm)
Direction 1 seed 2 seeds 3 seeds 4 seeds 5 seeds 6 seeds
Left error -0.53 -0.50 -0.31 -0.57 0.10 -0.29
Anterior error (A/L image) -0.08 0.01 -0.13 -1.12 -0.26 -0.70
Superior error 0.87 0.40 0.46 0.03 0.60 0.54
Anterior error (A/S image) -0.26 -0.56 -0.26 -0.57 -0.17 -0.79
Average anterior error -0.17 -0.28 -0.19 -0.84 -0.21 -0.74
Total targeting error 1.03 0.70 0.58 1.02 0.65 0.96
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