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Fig. 1. Schematic of TLD phantom.
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Fig. 4. The dose profile of Gafchromic EBT.
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Table 1. Comparison of penumbra and FWHM, by TLD
and film.

TLD Film
Penumbra FWHM Penumbra FWHM
{cm) {co) (cm}) (cm)
Non-moving 071 7.52 0.81 9.6
1 ¢m moving 1.26 7.6 135 10
1.5 ¢m moving 178 722 1.95 9.5
2 cm moving 210 7.02 218 8.8
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Analysis of the Respiratory Motion Effects on Dose
Distribution Using TLD Phantom

Ju-Young Hong, Yon-Lae Kim*, Jeong-Eun Rah, Jin-Beom Chung, Tae-Suk Suh

Department of Biomedical Engineering, The Catholic University of Korea College of Medicine,
*Department of Radiation Oncology, Konkuk University Hospital

The purpose of this study was to measure the dose distribution from the moving phantom for the respiratory
motion. The phantom for TLD measurement was designed and built for this study based on the multiple
plates for placing TLD and film. The TLDs may be inserted at 3 mm intervals in each TLD plate. For the
measurements, TLD plate was inserted into the phantom at 1.5 cm (dma depth, and phantom was allowed
to move in S directions in the range of 1 to 2 cm with 0.5 cm interval for 6 MV X-ray beams. Penumbra
and FWHM were measured at both moving state and compared stationary. It was found that penumbra
increased 0.71 cm at stationary and 2.10 cm at moving state in 2 cmmovement, and that FWHM are 7.52
cm for stationary state and 7.02 cm for moving state (2 cm movement). In this study, fim was used to
compared with TLD results of measurements and similar results were observed. Therefore, it is expected that
TLD moving phantom may be useful for the treatment of tumors that move due to the respiratory motion.

Key Words: Themoluminescence dosimeter, Respiratory motion, Dose distribution
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