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Fig. 1. The developed abdominal compression belt.
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Fig. 3. 2-axis cartesian robot.
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Fig. 4. The robotic system was set-up to move at 3.5 and 4.5
seconds to simulate the respiration cycle.

Table 1. Lung timor's motion on each axis during compression

Number Tumor location R-L A-P S-1
(lobe) (mm)  (mm)  (mm)
1 Right upper 7 8 2
2 Right middle 2 1 12
3 Right middle 2 4 7
4 Right lower 4 8 25
5 Right lower 4 10 24
6 Left upper 5 6 2
7 Left middle 1 2 15
8 Left lower 2 8 20
6 MV %
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3.2 mm, 43 mm, 13.0 mm®] 2 JE Vel o, 7914l 2o U 24590w, #-9ZllAE 24 7.10%9F 9.91%
Aol 9lon), fledol XIS ko] Fu|wiko g st 7} AA o] FQic) ik AEo] 459 F7|E 7HA|

o] FAolr] $-44de] 7hE AL A YE Hele e & A 53 A AR L, TS s AA WAL 7
Qg = AArk(Table 1). 7t 6.75%, 17.64%R3 F-$-ZolAE 27 11.9%, 9.14%3i e}
A ATHE ZHE ol 43 SFoll O AF BE S (Table 2). 25 AFe) W TS 5 AF wapoz 3
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Table 2. Analysis for underdose area and ratio according to moving time and direction
Film Analysis Tumor area Underdose Underdose Underdose
orientaion orientation (mmz) area (mmz) ratio (%) length* (mm)
Moving (3 sec) S-1 Superior 1962.5 181.8 9.27 4.2
Inferior 3134 15.97 6.3
Anterior 1.9
Posterior 3.9
I-P 45° 6.6
R-L Right 1962.5 1944 9.91 3.0
Left 139.3 7.10 2.1
Anterior 5.1
Posterior 3.2
L-P 45° 3.0
Moving (4.5 sec) S-1 Superior 1962.5 132.5 6.75 3.1
Inferior 346.2 17.64 6.0
Anterior 2.0
Posterior 39
I-P 45° 7.9
R-L Right 1962.5 2335 11.90 2.1
Left 179.4 9.14 3.1
Anterior 4.6
Posterior 5.0
L-P 45° 6.6

*Length between planned and distorted isodose curve due to movement.

Fig. §. Overlapping images on a
planned dose and EBT2 film.
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Abstract

Development of Abdominal Compression Belt and Evaluation of
the Efficiency for the Reduction of Respiratory Motion in SBRT

Seonbung Hwang, I[lhwan Kim, Woong Kim, Hyeongseo Im, Jinmook Gang,
Seongmin Jeong, Gihwan Kim, Ahram Lee, Yura Cho'

Department of Radiation and Oncology, Korea Institute of Radiological and Medical Sciences,
"Department of Cyberknife, Korea Institute of Radiological and Medical Sciences, Seoul, Korea

Purpose: It's essential to minimize the tumor motion and identify the exact location of the lesions to achieve the
improvement in radiation therapy efficiency during SBRT. In this study, we made the established compression belt
to reduce respiratory motion and evaluated the usefulness of clinical application in SBRT.

Materials and Methods: \We analyzed the merits and demerits of the established compression belt to reduce the
respiratory motion and improved the reproducibility and precision in use. To evaluate the usefulness of improved
compression belt for respiratory motion reduction in SBRT, firstly, we reviewed the spiral CT images acquired in
inspiration and expiration states of 8 lung cancer cases, respectively, and analyzed the three dimensional tumor
motion related to respiration. To evaluate isodose distribution, secondly, we also made the special phantom using
EBT2 film (Gafchronic, ISP, USA) and we prepared the robot (Cartesian Robot-2 Axis, FARARCM4H, Samsung
Mechatronics, Korea) to reproduce three dimensional tumor motion. And analysis was made for isodose curves and
two dimensional isodose profiles with reproducibility of respiratory motion on the basis of CT images.

Results: A respiratory motion reduction compression belt (Velcro type) that has convenient use and good
reproducibility was developed. The moving differences of three dimensional tumor motion of lung cancer cases
analyzed by CT images were mean 3.2 mm, 4.3 mm and 13 mm each in LR, AP and CC directions. The result of
characteristic change in dose distribution using the phantom and rectangular coordinates robot showed that the
distortion of isodose has great differences, mean length was 4.2 mm; the differences were 8.0% and 16.8% each
for cranio—caudal and 8.1% and 10.9% each for left-right directions in underdose below the prescribed dose.
Conclusion: In this study, we could develop the convenient and efficient compression belt that can make the
organs’ motion minimize. With this compression belt, we confirmed that underdose due to respiration can be coped
with when CTV-PTV margins of mean 6 mm would be used. And we conclude that the respiratory motion reduction
compression belt we developed can be used for clinical effective aids along with the gating system.

Key words: stereotactic body radiotherapy (SBRT), abdominal compression belt
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