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Lungs cancer microwave ablation: possibility study in the treatment

ABSTRACT

This research has presents three-dimensional finite element analyses of microwave
ablation. We studied the characteristics of various monopole antennas for microwave ablation at
frequency of 2.45 GHz. Three configurations of monopole antennas were considered: open-tip,
dielectric-tip and metal-tip. Our simulations modes were time control and temperature control
mode. The all mode simulation results, from the analyses of electromagnetic are magnetic and
electric field; we used their results to further analyze temperature distributions. the open-tip,
dielectric-tip and metal-tip monopole antennas had similar temperature distribution profiles. All
antennas can be induce the temperature exceed 50°C, that mean has possibility for using
microwave frequency to lung cancer ablation. For simulations on time control mode: we set the
potential difference between the inner and an outer conductor was 50V. From the simulation
results, Dielectric-tip monopole can be induced the maximum tissue temperature over 100°C in
cancer tissue (at 300s, maximum temperature 402°C) and Dielectric-tip monopole can be
maximum destruction lung cancer (98.51%). And for the simulation on temperature control
mode: we set the ablation controlled temperature was 100 °C. in all cases. From the simulation
results, Metal-tip monopole antennas can be maximum destruction lung cancer, while the
dielectric-tip monopole antennas were minimum destruction lung cancer; Furthermore, from
simulation on temperature control mode, if you use low power for using microwave frequency to

ablation, you must a long time to destruction cancer tissue.
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Feed dia=0,511

{a) junction

{b) 1.68 06

Feed ht=2

(c)

51t 3.2 uarmsdnuazvesmeIMAY I Tulng (o : mm)
(2) OTM: ehwenetuuameila (Open tip Monopole)
(b) DTM: awoimauyulateilaladidnnin (Dielectric tip Monopole)

(c) MTM: msmmmmuﬂmmﬂuhm (Metal tip Monopole)

ﬂTiN‘?I 3.1 !!ﬁﬂ\‘lﬂl'iﬂﬂﬂ1ﬁﬁa‘l16\‘iﬁ1£l®1ﬂ'lﬂ

Material Radius R(mm) - Length(mm)
Inner conductor 0.2555 42
Dielectric tip 0.84 0.6
Metal tip 0.84 2
Inner dielectric 0.84 29

Antenna 0.84 ' 13
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Material Radius R(mm) Length(mm)
Outer conductor 1.0795 29
Shaft 1.0795 29
Lung Cancer(Deflated) 20 *
Lung(Deflated) 40 *

4 A4 ae =y oA
* gﬂl!ﬂﬂﬂ/@@lualﬂayﬁﬂyﬂl&"niqnﬁlﬁn ]1/1/?73711873

3.3 apomanuVIIUING (Monopole antennas)
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TEM (Transverse electromagnetic Mode)[11]

3.4 U ve MUDNN0 (Geomerric model)
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