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Fig. 2. Respiration observation sys-
tem. CCD camera and IR illumi-
nator (A), Surrogating marker
block (B).
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Table 1. 0~30 minute SD & variance

Experimenter
Device I II I v \%
A B C A B C A B C A B C A B C
Valley SD 042 035 033 053 050 046 040 031 0.27 042 032 023 097 0.63 0.56
Valley variance 0.18 0.12 0.11 028 026 021 016 0.10 0.07 0.17 0.10 0.05 095 040 0.31
Peak SD 052 051 0.29 0.19 0.11 0.07 027 0.15 0.10 0.12 020 0.03 0.72 0.20 0.16
Peak variance 0.17 0.16 0.09 0.04 0.01 0.01 0.07 0.02 0.01 0.02 0.04 0.00 0.52 0.04 0.03
A: Wing-board, B: Bodyfix system, C: Arm up holder with vac-lock.
Table 2. Valley & peak variance per ten minute
Experimenter
Device I II 1 v \'%
A B C A B C A B C A B C A B C
Valley variance
0~10 0.11 0.03 0.06 0.16 021 0.13 020 0.15 0.04 0.08 0.00 0.03 043 0.19 0.27
10~20 0.13 0.10 0.04 030 027 025 011 0.04 0.05 0.18 0.09 0.04 060 0.25 0.29
20~30 0.20 0.18 0.06 033 022 022 009 005 0.04 004 007 005 025 0.10 0.05
Peak variance
0~10 0.09 0.04 0.09 0.03 0.01 0.00 009 001 0.01 0.01 0.00 0.00 0.18 0.06 0.02
10~20 0.17 0.10 0.09 0.03 0.0 0.00 0.08 0.03 0.00 0.01 0.01 0.00 0.17 0.03 0.01
20~30 0.09 032 0.07 0.03 0.00 0.00 0.01 0.02 0.01 0.08 0.03 0.00 0.10 0.01 0.02
A: Wing-board, B: Bodyfix system, C: Arm up holder with vac-lock.
10: 0~10 minute T EelAA 7 G2 EEHAE Ve e € 3
20: 10~20 minute 9,12 ol &4t #k AAl LT AFHE Ukt oA
30: 20~30 minute 3087ke] Agel) QoA TFe] IS LT AGA
F: magnitude factor 71 EoHgsAl Uelskor ag&t CollA 7k g
SES FABSE ¢+ ol
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Evaluation of immobilization-log scale
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Fig. 6. Correlation of relative index and immobilization (log
scale).

Table 3. Relative Index Value

Experimenter
Device
I Li Tii Iv v
A 11.207 3.943 2411 0.161 35.705
B 4.871 0.672 0.291 0.193 2.373
C 1.631 0.131 0.044 0.007 1.868

A: Wing-board, B: Bodyfix system, C: Arm up holder with
vac-lock.
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Abstract

Utility Estimation of the Manufactured Stereotactic
Body Radiotherapy Immobilization

Donghoon Lee, Jongho Ahn, Jeongmin Seo, Eunhyeok Shin, Byeonggi Choi, Giwon Song

Department of Radiation Oncology, Samsung Medical Center, Seoul, Korea

Purpose: Immobilizations used in order to maintain the reproducibility of a patient set-up and the stable posture for
a long period are important more than anything else for the accurate treatment when the stereotactic body
radiotherapy is underway. So the purpose of this study is to adapt the optimum immobilizations for the stereotactic
body radiotherapy by comparing two commercial immobilizations with the self-manufactured immobilizations.
Materials and Methods: Five people were selected for the experiment and three different immobilizations (A: Wing
-board, B: BodyFix system, C: Arm up holder with vac-lock) were used to each target. After deciding on the
target’s most stable respiratory cycles, the targets were asked to wear a goggle monitor and maintain their
respiration regularly for thirty minutes to obtain the respiratory signals. To analyze the respiratory signal, the
standard deviation and the variation value of the peak value and the valley value of the respiratory signal were
separated by time zone with the self-developed program at the hospital and each tie-downs were compared for the
estimation by calculating a comparative index using the above.

Results: The stability of each immobilizations were measured in consideration of deviation changes studied in each
respiratory time lapse. Comparative indexes of each immobilizations of each experimenter are shown to be A:
11.20, B: 4.87, C: 1.63/ A: 3.94, B: 0.67, C: 0.13 / A: 2.41, B: 0.29, C: 0.04 / A: 0.16, B: 0.19, C: 0.007 /
A: 35.70, B: 2.37, C: 1.86. And when all five experimenters wore the immobilizations C, the test proved the most
stable value while four people wearing A and one man wearing D expressed relatively the most unstable respiratory
outcomes.

Conclusion: The self-developed immobilizations, so called the arm up holder vac-lock for the stereotactic body
radiotherapy is expected to improve the effect of the treatment by decreasing the intra-fraction organ motions
because it keeps the respiration more stable than other two immobilizations. Particularly in case of the stereotactic
body therapy which requires the maintenance of set-up state for a long time, the self-developed immobilizations is
thought to more useful for stereotactic body radiotherapy rather than the rest two immobilizations with instable
respiratory cycle as time passes.

Key words: stereotactic body radiation therapy, immobilizations, respiratory signal



