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An algorithm for correcting susceptibility induced breast
temperature imaging during microwave ablation

ZHU Ruimin , DU Hongwei

(Department of Electronic Science and Technology, University of Science and Technology of China, Hefei 230027, China )

Abstract: During the interventional thermal therapy of beast caner by the hepatic microwave ablation
(WMA), magnetic resonance (MR) thermal imaging can obtain accurate temperature together with a
reduction in the influence on the accuracy of the temperature caused by the change in the susceptibility of
the WMA area. Because susceptibility is very sensitive to temperature change, a new temperature mapping
correction method was proposed to reduce the influence of the temperature imaging by susceptibility
change. Firstly, the temperature was calculated by the water proton resonance frequency (PRF) method.
Secondly, because breast tissue contains lots of fat, the temperature was calculated by means of the water-
fat separating method based on differences in the susceptibility changes between water and fat. Lastly, the

temperature mapping correction method was evaluated by the temperature difference. The simulation
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results show that for a tissue model containing both water and fat, when the power of the WMA is 15W,

the temperature mapping accuracy can reach 0. 34°C at the 300th second. All the results demonstrated the

validity and feasibility of the temperature mapping correction method and its suitability for other tissues

containing water and fat.

Key words: breast; microwave ablation; susceptibility correction; temperature mapping; water-fat
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Fig. 1 Thermal ablation simulation model of breast
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Tab.1 Parameters used in the microwave ablation simulation

e i i

AR A FL A 76. 19 9.97
HS% (S/m) 1. 11 0.19
SHREH (W/m - T) 0. 54 0. 306
WEHRA J/ke - 4186 2 279
W (kg/m®) 1000 1069
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Tab.2 The maximal temperature of water-fat model at

different thermal ablation duration and input power

P/W t=100s t=150s t=200s t=250s t=260s t=270s t=280s t=290s t=300s
10 51.581 54.007 55. 815 57.266 57.562 57.777 58.021 58. 257 58. 486
15 58. 871 62.510 65. 222 67.400 67.789 68. 166 68. 531 68. 885 69. 229
20 66.161 71.013 74.629 77.533 78.052 78.555 79.041 79.513 79.971
25 73.145 79.517 84.037 87.666 88. 135 88.943 89. 552 90. 142 90. 714
30 80. 742 88.020 93. 444 97.799 98. 578 99. 322 100. 06 100. 77 101. 46
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Fig. 3 The relationship between the distribution of
temperature and AT while P=20 W, t=300 s

FR I ARSI B 15 00+ 4 AT Rl A I R AR o 2
AR R LA HE S AR R ) L e R O M AR

W cai 0, S

0.8
0.7
0.6
0.5
0.4}
0.3
0.2
0.1¢

% 100 200 300 400 500 600 700 800
4 HBANIHER 1S W H, AEREREZ AT BEEX
BI—FR R AR AT By 4K il 2%

Fig.4 The changing curve of AT at different

thermal ablation duration while P=15 W
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