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Tumor microwave treatment based on sequence temperature matching method
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Abstract: Microwave hyperthermia has become a widely accepted method in tumor hyperthermia. However, the low matching
degree between microwave heating region and tumor causes high damages to normal tissues. The effective temperature region
and tumor are analyzed by using the sequence temperature matching method to improve the effective temperature coverage
rate. The specific absorption rate (SAR) distribution image generated by microwave antenna was firstly obtained through
simulation calculation, and the temperature field distribution was simulated by utilizing the SAR distribution image. Tumor
image was covered with the temperature field distribution. The power and irradiation duration were adjusted to determine the
minimum effective temperature field under the premise of effective treatment, and to analyze the effective temperature

coverage rate, obtaining the hyperthermia program which caused the minimal damage to normal tissues during the heating of

tumor. Finally, the effectiveness of this method was verified by the phantom experiment.
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a: Model of micro—strip—spiral antenna
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b: Overhead view of the antenna
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Fig.1 Model and picture of micro—strip—spiral antenna

c: Side—view of the antenna
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a: Distribution of specific b: Temperature distribution

absorption rate (SAR)
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Fig.2 SAR and simulated temperature distribution
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a: Simulated temperature distribution

b: Two—valued processing
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b: Model of single layer

a: Overall model
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Fig.3 Sequence temperature matching method
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a: Simulated tumor image  b: Simulated temperature distribution
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Fig.4 Simulated tumor image and simulated temperature distribution
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c: Mean filtering
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Fig.5 Gray image processing process in temperature field

g CT EIMG (E 6a) Z8ad —{EALEE (& 6b) , $2HL
R B A R (] 6¢) , AL BRI AR NI 6 BT o

3 hESARSIH

3.1 BMBESLER

K Ak HRU 1 IR CT IETR AN 280 K 73 1] itk
Fra8 N o , 18 i VR RE R R A0 B S D) SRR S et ]
AR LR P RN L R B — IR R S et
b geg 14 [ Pt (7 1 S UMFA IR T B o R 2Ok

R 5 D2 AE 10 W, 8 B i 2 7E 110 s,
IC S iR 5 38 B 3 A BB A% 3k 31 e A, A7 RO B
10 mm, 2 /PR 1 mm 434 10)2, B 7R, 7Eit
WA T, PR B VR AR 10 L E& b i
I BG4 58 A ROR E Y 5 R R RT3 T
AR T LIk B e/ ME

LG R B 5 e T R TE AR I
W 1R AT T8 50 B A 55 32 AT A
$129.5%.



-1260 -

HhE R B2k

334

oy

a: Simulated tumor image

b: Two—valued processing

c: Contour outlining
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Fig.6 Tumor CT image processing process

a: Third-layer tumor and the image covered with the temperature

field distribution

b: Seventh—layer tumor and the image covered with the temperature
field distribution
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Fig.7 Overlay of tumor
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Tab.1 Effective temperature field and image area

No. Effective temperature field area/pixel Image area/pixel Effective temperature coverage rate/%
1 30 786 774 2.51
2 28 165 4501 15.98
3 24 355 7003 28.75
4 21 295 8467 39.76
5 17 940 7761 43.26
6 14 381 6926 48.16
7 11 020 5529 50.17
8 7756 3229 41.63
9 4276 580 13.56
10 706 79 11.19
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b: Side-view

a: Overhead view

c: Infrared thermal imaging  d: Simulated temperature profile

8 EWHAREGERIARRERLLE

Fig.8 Experimental results and comparison with effective temperature field
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