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A Basic Study on the Estimation of Noninvasive Temperature Distribution in
Carcinoma Cell for the Hyperthermia

M.S. Lee, N.H. Kim, S.H. Hong

In the clincal application of Hyperthermia, tissue temperature measurements are
made at only a few selected locations because of patient tolerance and practical

clinical limitation. Since it is necessary to know the complete carcinoma cell
temperature field in order to treat effectively. The difficulty of making such

estimates from only a few point compounded because of the lack of knowledge
of the carcinomoma cell blood perfusion characteristics.

To solve the temperature on carcinoma cell,

A noninvasive method (the finite

element method) is used. The simulation results show that the finite element

method is promising for estimating the complete

corcinoma cell temerature

distribution, if some knowledge of the blood perfusion pattern is available.
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Fig. 2. Divided model of the tumor for simulation
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Table 1, Parameters used in simulation
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274 4 = (kg/m?) 0.94x10° 1. 07X 10° 1,07 % 10° 1.07X10%
4 AE&(w/m’C) 0.2 0.59 0.59 0.59
YFe 9% 23 (J/ke. °C) 2.3%10° 3.5%10° 3.5x10° 3.5X10°
3 % (m%/kg.m) 0.14 0.45 0.13 0.13
EA Ao 4T A4 (w/m?) 350 700 190 1900
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Fig. 4. Flowchart of Finite Element Method in Simulation.
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Fig. 10. The output characteristic of temperature
measurement system.
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AV 2==(C0) A V) 2E2(C0O AH(V) +=20C0
0. 005 2.43 0. 090 54,772 0.175 107.15
0.010 5.55 0. 095 57.83 0.180 110. 25
0.015 8. 66 0.100 60. 90 0.185 113.35
0. 020 11. 76 0.105 63.97 0.190 116. 46
0.025 14,85 0.110 67.05 0.195 119. 57
0. 030 17.94 0.115 70.11 0.200 122.68
0.035 21.03 0.120 73.18 0. 205 125. 80
0. 040 24.10 0.125 76. 26 0.210 128.91
0. 045 27.18 0.130 79.34 0.215 132. 03
0. 050 30. 25 0.135 82.42 0. 330 135.15
0. 055 33.32 0.140 85.50 0.225 138.27
0. 060 36.38 0.145 88.58 0.230 141,39
0. 065 39.45 0.150 91. 675 0.235 144.52
0. 070 42,51 0.155 94. 76 0. 240 147. 64
0.075 45.58 0.160 97.85 0.245 150. 77
0. 080 48, 64 0. 165 100. 95 0. 250 153. 90
0. 085 51.70 0.170 104. 05 0. 255 157. 02

a8 10. 2535%

Azmel Y 54

Fig. 10. The output characteristic of temperature measurement system.
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