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Fig. 1. Drawings of the phantom

in units of mm (a) three-dimen-
sional view. (b) cross-sectional
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Table 1. A configuration of beam delivery. Yes/No of ho-
mogeneity means irradiation to homogeneous and inho-
mogeneous phantom, respectively.

Field
Case # Homogeneity size Gantry angle (MU)
(cm)
1 Yes 20x20 0° (300)
2 No 20x20 0° (300)
3 Yes 10x10  0° (117), 120° (127), 240° (127)
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Fig. 2. A relation provided by the MC code to convert the CT
number to the corresponding density.
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Fig. 3. Comparison of the measured and MC simulated results for SSD=100 cm and 10x10 cm’. Dots are MC simulation results and
the lines are measured data. (a) Percentage depth dose (b) off-axis profiles for selected depths of 1.5, 5.0 and 10.0 cm. The accuracy
of the MC modeling was evaluated as good enough for the following MC simulations.
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Kyoung Ju Kim*, Hoonsik Bae*, Youngyih Han®, Eun Hyuk Shin”, Sung Ho Park®, Chunil Lim®

Department of Radiation Oncology, *College of Med|cme Hallym University, TSamsung Medical Center,
Sungkyunkwan University School of Medicine, TAsan Medical Center, College of Medicine,
University of Ulsan, $orea Food and Drug Administration (KFDA)

A head-and—neck phantom was designed in order to evaluate remotely the quality of the delivery dose
of intensity modulated radiation therapy (IMRT) in each institution. The phantom is homogeneous or
inhomogeneous by interchanging the phantom material with the substructure like an air or bone plug.
Monte Carlo simulations were executed for one beam and three beams to the phantom and compared
with ion chamber and thermoluminescent dosimeter (TLD) measurements of which readings were from
two independent institutions. For single beam, the ion chamber results and the MC simulations agreed
to within about 2%. TLDs agreed with the MC results to within 2% or 7% according to which institution
read the TLDs. For three beams, the ion chamber results showed —5% maximum discrepancy and those
of TLDs were +2~+3%. The accuracy of the TLD readings should be increased for the remote dose
monitoring. MC simulations are a valuable tool to acquire the reliability of the measurements in
developing a new phantom.
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