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Abstract The basic objective of microwave hyperthermia is to raise the temperature in the tumor tissue
without overheating point for a long time. It’s difficult to achieve uniform temperature distribution using the
continuous heating without changing the antenna shape and inserting position. In this paper, the interstitial
antenna worked in the frequency of 2 450 MHz inserted into an infinite muscle model is studied. The Finite
Difference Time Domoin(FDTD) method was used to calculate the electromagnetic field, while the finite difference
method (FDM) was used to analyze the temperature distribution in tumor tissue. The simulation results show that
the long-time evenly heating can be achieved by using the alternately heating process and the treatment area can be

changed by adjusting input power.
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Fig 1 The treatment model of single antenna inserted into the
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Table 1 Electrical parameter and density of the muscle . 200
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Fig 3 Temperature distribution in the muscle for the different time using the continuous heating
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Fig 4 Temperature distribution in the different time when heating as follows: durative heated with 20 W input power for 3 min firstly, then

alternate between heating and pause as 10 W input power with 0. 5 min period
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Fig 5 Temperature distribution in the different time when heating as follows:durative heated with 30 W input power for 3 min firstly, then

alternate between heating and pause as 20 W input power with 0. 5 min period

60 X



1342

23

50C,

mm.,

20 mm,

20 W

’

80C,

Wust P, Hildebrandt B, Sreenivasa G. et al. Hyperthermia in
combined treatment of cancer. The Lancet Oncology, 2002;3 :
487
Jan Vrba, Miroslav Lapes, Ladislav Oppl. Technical aspects of
microwave thermotherapy. Bioelectrochemistry and Bioener-
getics. 1999;48 = 305
Wang JQ, Fujiwara Q. FDTD Compution of temperature rise in
the human head for portable telephones. IEEE Trans Microwave
Theory Tech, 1999347 : 1528
Gabriel S, Lau RW, Gabriel C. The dielectric properties of
biological tissues: III. Parametric models for the dielectric
spectrum of tissues. Phys Med Biol, 1996;41 : 2271
Stavroulakis P. Biological effects of electromagnetic fields. New
York: Springer, 2003; 261-264
Xi XL, Wang WB, Modeling of interstitial applicators used for
microwave hyperthermia of bone caner based on subgridding
FDTD method, The 6th International Symposium on Antennas.
Beijing : Propagation and EM Theory, 2003;645-648
Xi XL, Wang WB. Thermal analysis of microwave hyperthermic
antennas in biological tissues. Journal of Microwaves, 2005; 21
(1) = 66 s

.2005521(1) : 66]

( :2004-07-05 :2004-12-08)



LI A, R AA TR
[44ik:  http://www.edatop.com

mE 3 X &Kt

REVTH IR MRR =, EVFZ TR AN, AR SE b LA sk br AR th e Bevh R AR

/D FH 23X 28w PR A R

SEbr b, BATH G ZEARAG B A IR Z M A RN, B T HFSS,

CST #f i WA sl ol LA e v Y TAE PR fE R A7 A 2R 2k
Zy it (www.edatop.com) i T B AURUR e e vk AA IO IR, #fEd T — REIR L it By
YIRIERE . BATRRBE VIR, (BN, EMS Y, Al A B S PRt oy 5] B4R R BEvt () B0

ERE AT AR

i O

Ansys fFsS

FEETES ] \\
¥V A '.h\"'.
¥ty
sy PR

——

HFSS X% i&itiEilIRIEER
BRAE 6 TR 1 AEHS, SRERAMILAETRE, PR,
BASAARNSSR R E UM 4 &, ST R A VIR T HFSS R &1
St . SEE A EAT . BN HFSS R VETHRRE, nl LB R
TR ) AR AR HESS BRAFEAT REBeTh, ih REEBIEA A+
BAEMAE: http://www.edatop.com/peixun/hfss/122.html

CST RZ&&IHSUIFIIIRIEE R

ERAT 5 NHPUEIREE, haBRFEERLRRR, BAERHBEN

FIFUR, A1 R G ) B4R CST fik TAE = M Zhse R FIHE ] CST
e TAR S AEAT R vt SEprd FEAN R AR R A . AUBTRAE, 14441
YHE, HA S WK AN 3 N AELARE, s>
BRI ), AR ST

PERBWE: http://www.edatop.com/peixun/cst/127.html

seaEI

-l

13.56MHz NFC/RFID Z& B X & iZitigliEiEE LR
ERAE 4 TSR, B UILKE 13.56MHz 25 P8 < 2% Bt I B A4
PRV SCERARSE &, T RS HR T 13.56MHz 2k B R L1 TAE 5
. Bt Wt DL A HESS #1 CST 1 BLAM M2k Bl K £k i
FLARSRE, FIRHEA2E T 13.56MHz 28 1B K25 T e i (6 B R o
AR 2 3, AT LA B s Bk 5] 2 48 13.56MHz 25 il R4k
FCUCHC B F SRR L BV

PEEDIYK: http://www.edatop.com/peixun/antenna/116.html



L. S, REE®I AA 9%
[44ik:  http://www.edatop.com

KT ZidhiFil:

Syt I (www.edatop.com) HH #0445k H TRIFACH — 2k B8 iR TR AR AL, — HBUI &
Fod s S8 REBTHIR AA R FR: 5T 2006 44541 EDA M (www.mweda.com),
PLEA R I [ P S5 K AR SR AR R 2 e vk A A 5 R Rl Y 22 5 S A DL B R 4 Bt 42
SEFYIRFER ADS. HFSS SV AT ERIIURTE, T R& )40 JREE 5 AR A, o
T RRAL A AR AR T 2 AT 15, BN BOT 4 TR ST T 2L BoREE ST . % A M aE I
B RENTE . EABESESFKENME AR, EEE DIVEARTR . AR 42—
TEZREWEHX .

HMNBIRIZME
X ROLTF 2004 4E, 10 ZAEFEE KT ILE
X HETE TR R B TR, o T ATt A A Bk
X OAPRTE. BEREAE] TIIE I IBOR, R BRI 07 R, 27 2] TARPI AR

K AWF RN RRE TR, dachr TREN, B, K. 5%

ERZRIAN:
¥ GlInRE I E M http://www.edatop.com
¥ 1l EDA M:  http://www.mweda.com

¥ B VAT http://shop36920890.tacbao.com



