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ABSTRACT

A tissue-equivalent phantom is necessary for quality control of hyperthermia therapy. However, since there is
no phantom for this purpose, phantoms made from agar are being used in various studies. The tissue-equivalent
properties of the agar phantom were confirmed by comparison with the tissue-equivalent material bolus in this
study. CT images of the agar phantom and bolus were acquired, and tissue equivalent characteristics were
analyzed with image analysis and dose calculation using a computerized radiation therapy planning system. The
average pixel value was 96.960+10.999 in bolus, 108.559+8.233 in 3% agar phantom, and 111.844+8.651 in 4%
agar phantom. Using the SSD technique, 100 cGy was prescribed at a depth of 1.5 cm and 6 MV X -ray was
set to irradiated to 10x10 cm?2, and the absorbed dose according to depth was calculated from the central axis of
the beam. The intraclass correlation coefficient of dose distribution of bolus, 3% agar phantom, and 4% agar
phantom was 0.979 (p<.001, 95%CI .957-.991). The density (g/cm3) at the point where the absorbed dose was
calculated was 0.990+0.020 at the bolus, 1.018+0.020 at the 3% agar phantom, and 1.035+£0.024 at the 4% agar
phantom. In this study, the internal density distribution and uniformity of the agar phantom were confirmed to be
appropriate as a tissue equivalent material by analysis of CT images and a computerized radiation therapy

planning system.
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II. MATERIAL AND METHODS
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Fig. 1. Agar phantom of this study.

(a) ROI of agar phantom 3%

(b) ROI of agar phantom 4%

(¢) ROI of bolus stack

Fig. 2. ROIs of each agar phantom and bolus in CT
image.
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Table 1. Pixel value in each phantom and bolus

Pixel value
Phantom
Mean SD Max Min
Bolus 96.960 10.999 137 56
Agar 3% 108.559 8.233 136 33
Agar 4% 111.844 8.651 139 86

Table 2. Point dose of 6 MV photon by depth

Depth Absorbed dose [cGy]
[cm] Bolus  Agar 3%  Agar 4% IcC
0.0 47.50 55.50 41.90
0.5 78.90 78.90 70.80
1.0 95.60 98.10 94.10
1.5 100.00 100.00 100.00
2.0 99.10 98.40 99.60
2.5 97.10 96.50 97.60
3.0 95.10 94.30 95.30
3.5 92.90 92.00 93.10
4.0 90.70 89.80 91.00
45 88.50 87.40 88.70 0.979
5.0 86.30 85.20 86.30
5.5 84.10 82.90 84.10 (p<.001)
6.0 81.90 80.80 81.80
6.5 79.80 78.60 79.60
7.0 77.70 76.50 77.50
7.5 75.70 74.40 75.40
8.0 73.70 72.40 73.30
8.5 71.60 70.30 71.20
9.0 69.60 68.30 69.20
9.5 67.70 66.40 67.30
10.0 65.90 64.40 65.30

Prescribed at 1.5 cm depth

field size 10 x 10 ecm”

SSD 100 cm

ICC : intraclass correlation coefficient
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a) Dose distribution of agar phantom 3%
G)) gar p

b) Dose distribution of agar phantom 4%
(b) gar p

(c) Dose distribution of bolus stack

Fig. 3. Dose distribution of each agar phantom and
bolus in RTPS.

Fig. 4. Percentage depth dose in each phantom.

Table 3. Density converted from CT number

ANOVA
Phantom DjnSI?, CV
(g/em”) F p-value  Duncan
Bolus  0.990 + 0.020 0.0202 a
Agar 3% 1.018 £ 0.020 0.0196 23.537 <.001 b
Agar 4% 1.035 + 0.024 0.0232 c
CV : Coefficient of Variation
Duncan: same letter not significant
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IV. DISCUSSION
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