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ABSTRACT

The treatment effect varies depending on the quality of the hyperthermia device and the increase in
temperature. However, there is no dedicated phantom for hyperthermia device, and studies using agar phantoms
have been reported. However, it is difficult to find research on the correlation between the temperature rise of
agar phantoms. In this study, an agar phantom with a size of 300 x 300 x 200 mi was directly produced by
mixing 5 % powdered agar and 95 % sterilized distilled water. A digital 4-channel thermometer was inserted into
the central axis of the agar phantom at 0, 5, 10, and 15 cm, and the output of the hyperthermia device was
increased from 60 W to 150 W by 10 W for 60 minutes at 5-minute intervals to measure temperature and analyze
the rate of increase. did. The maximum temperature rises in a short period of time, and the output power to reach
the therapeutic effect temperature of 40.0 °C was found to be 150 W. In addition, the correlation analysis between
output and exposure time showed a significant correlation (p<.05) and increased at all depths over 10 minutes. In
this study, it is believed that the relationship between the temperature rise in the hyperthermia device will be
proven to be helpful in treatment effectiveness and quality control.
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II. MATERIAL AND METHODS
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Germany)o| ™, 153} AFE FE314 v HHFHA
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Fig. 1. Hyperthermia device of Celsius company.
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Fig. 2. Agar phantom for analyzing the temperature
rise specificity of Hyperthermia device.
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II. RESULT
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Fig. 3. Temperature change according to exposure
time for each output at 0 cm.
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Fig. 4. Temperature change according to exposure
time for each output at 5 cm.
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Fig. 5. Temperature change according to exposure
time for each output at 10 cm.
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Fig. 6. Temperature change according to exposure
time for each output at 15 cm.
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Table 1. Correlation between temperature changes by
output and exposure time at 0 cm agar phantom

Correlation between exposure Correlation between output and
time and temperature change temperature change

Output r Exposure r

(W) p time (min) P
60 138 654 0 - -

5 607 062
70 114 711

10 816 004
80 056 856 s D) 006
90 -095 758 20 899  <.001
100 152 .620 25 857 002

30 798 .006
110 216 478 e 36 003
120 511 074 40 841 002
130 318 .290 45 872 oot

50 831 003
140 025 936

55 913 <.001
150 -052 856 0 902 <001

Table 2. Correlation between temperature changes by
output and exposure time at 5 cm agar phantom

Correlation between exposure Correlation between output and
time and temperature change temperature change

Output Exposure
(W) f p time (min) r p
60 968 <.001 0 .
5 073 840
70 985  <.001
10 755 012
80 993 <.001 15 963 <.001
90 998 <.001 20 925 <.001
<
100 998 <.001 25 949 001
30 958  <.001
11 1. <.001
0 000 00 35 967  <.001
120 999  <.001 40 971  <.001
130 998 <.001 45 969 <.001
50 971  <.001
140 999 <.001
55 974 <.001
150 986  <.001 %0 575 <001
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Table 3. Correlation between temperature changes by

output and exposure time at 10 cm agar phantom

Correlation between exposure
time and temperature change

Correlation between output and

temperature change

Output r Exposure
(W) P time (min) P
60 991 <.001 0 . -
5 503 138
70 996 <.001
10 903 <.001
80 995 <.001 15 964 <001
90 993 <.001 20 985  <.001
<
100 997 <.001 25 988 ot
30 987  <.001
<
110 996 001 = 9ol <001
120 996 <.001 40 990  <.001
130 998 <.001 45 91 <001
50 991 <.001
140 999 <.001
55 991 <.001
150 998 <.001 0 990 <001
Table 404 YESzo] SHHAY F4 Zlo] 15
cmoll A =EA| 7} e WHEE BE &8 7t
A ek A (p<05)s Holn Fhskth &
Hy THLEE =2AIZF Smint o8 A
S HolA| kor, 10min o]/l e s A
H3(p<.05)= Holm F7hatsitt

Table 4. Correlation between temperature changes by

output and exposure time at 15 cm agar phantom

Correlation between exposure
time and temperature change

Correlation between output and

temperature change

Output Exposure
(W) p time (min) r p
60 997 <.001 0 :
5 532 113
70 998 <.001
10 927 <.001
80 999 <.001 15 907 <.001
90 996 <.001 20 939 <.001
<
100 999 <.001 2 939 001
30 972 <.001
1 998 <.001
0 8 00 35 983  <.001
120 998 <.001 40 986 <.001
130 998 <.001 45 991 <.001
50 992 <.001
140 1.000  <.001
55 991 <.001
150 9% <001 60 993 <.001

IV. DISCUSSION
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