


danomanaly nIzonndimanseTe

=) d d a ¢ o o [¥) o d <
ﬂﬁ’a!ﬂi'lg‘ﬁ'.iNﬂ?ﬂHﬂ!ﬁlmNHﬂ ﬁ“l"l‘i'i‘ﬂfﬂﬁﬁﬂ'ﬂ1ﬁﬂ'ﬂﬂ!$ﬂﬁ‘ﬂﬁ;l"lﬂ!‘]iﬂﬁllzﬁQ

9 w T T 5 ¢ \1 i ) A S Aa
s AAUVUUVINIHNTT HaZHUU FUINGI B INAAUA S THDINE
Q

FINITE ELEMENT ANALYSES FOR 4 STUDY OF HEPATIC CANCER TISSUE

DESTRUCTION USING MONOPOLAR AND BIPOLAR RADIO-FREQUENCY

ABLATION

21UA Yymaid

ARKET BOONTARAM

------------------------------
........................

----------------------

a = i o 1 = £ w a o
’JTIE]1uﬂuﬁulﬂuﬁ’3uﬂuﬁﬂlﬂdﬂﬁﬂﬂH1ﬂ1NﬂﬂﬂQﬂ5‘lﬁ&JﬂJnﬂ‘m‘i‘iﬂﬁ'lﬁﬂ‘iﬂﬂ]‘l]ﬂl"nﬂ

=Y =Y a <
MVIVIIAINTINOLANNIOUNT

VUNAING AL

amumalulagnszaemundud Inamn . saansz i

N.9. 2548

ISBN 974-15-1408-5



FINITE ELEMENT ANALYSES FOR A STUDY OF HEPATIC
CANCER TISSUE DESTRUCTION USING MONOPOLAR AND

BIPOLAR RADIO-FREQUENCY ABLATION

ARKET BOONTARAM

A THESIS SUBMITTED IN PARTIAL FULFILMENT
OF THE REQUIREMENTS FOR THE DEGREE
MASTER OF ENGINEERING IN ELECTRONICS ENGINEERING
SCHOOL OF GRADUATE STUDIES
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG
2005

ISBN 974-15-1408-5



4
’="
— e

—
=

i
3

& Sy
7.

nn®a
a
0

COPYRIGHT 2005
SCHOOL OF GRADUATE STUDIES

ONENT DA a%ﬁ%ﬂ%%md%L%ﬁ%@%ﬂﬁ%&%@%ﬂ%‘ﬂ%ﬁ%ﬂ5318%15@’1’mﬂ'ﬁﬁ'1

lidnsdllag visdu Bnnsiudlidauadilen wazdesdnedeiadivaaenaisynasandnisiluly



= o

o Y < a d d o o o a =l ar
HWIVDINTUNUD ﬂ’l'i’.)!.ﬂi'IS'HTI'N'l‘i"lhl'l-lﬂlﬂﬁLHNFIﬂTHiUﬂﬁﬂ'ﬂH'IaﬂHﬂlzﬂﬁ

Maoaauzsluduuuu T Tuwarsuazuuy 1y Twany

) d‘ lﬂ.ﬁ
FNAAUANVDING

HWnANY WIWOUUA YN
SHATINANY 45061133
Wan INTIVANAATUN I UANA

a a ad a  d
MIN IINTINDDNNTOUNT
.11, 2545

¥ "
s

g =Y < w d wa
PINHRAIUNANNINUS  HALAT. QAR AInnAaly

o '
unanea
dye ac o a o A A o o
unanuinitauaIsmin 1 I luaedwua MoANTIEHANYUEMIHIAIY
o o g v g o 1 4 {a &
aduziaaluavuuy e TuInas vazuuylulwassnnduanuding daznlSouiould
=1 i A [ a g ' o
IHUDY HANITZNUYBS BUUAHANINATINMTIA9BIAN INTANDDAIT LAz YouIAMTanD
d d 4 a 4 a oA o ° aa o ar
raauziamaty - Junisinseadansuemsiaewwn 3 da - SeesdnbuemIng

ad o = = 4
oian Insn 2 JUuuy aruguarlunmsiiaes 600 U uazguugligagai 90 °C Minaans

.

o @ o o d Pl 1 °
1 1 dlumstiaesdnraemimaomadyzd wun ]y Inars Msneasei 2—s wlunssiass
s o o =1 Far-r-u @ 4
dnpazmsnaesaauzswuy Ty Ings MUANHUZMIMUVVILIUNY N1INAADIN 6—9
o [ ° 4 =1 ¢ aaie - a
Wumsiassdnyaznsmawsadsuzswyluinars AlanyuznisneehEn Insanvuiy
[ o 1 ar -1
i uaz lvAnu 90 Bar HANINARBINY NANYUZMS A3 19T00IHa Yosoian Insauuy Ty Ty
1 =1 9 L] o a oA :5 = -a' o ' e
Tnansezivaduriuguonay 33 Nadmes FwzivinaidnaduuyluInarsnivua
[ o = s H [ H
duruguinaa 53 iadwas (Msnaaesi 2) daulumineanedi 2—5 uaz 6—9 awidums
a d ¢ a ¥ ar 4
navan InsauuyluTnals WTHaNISNUVDITZOXHIY HAZANYAULYDIToUINE B9y
P c; s " - | " .q'
NIINAADIN 4—5 UATNIINAADIN 8—9 ANHMZVYBITBBLUNATEHINDIAN INTA 2 TuiFeu

a oar 4 =] v
AAnNY l1ﬁ$1uﬂ'ﬁﬂﬂﬁﬂﬂﬁ 2—5 1ae 6—9 Llﬁﬁ@ﬂlﬁ!ﬂuﬁﬂﬂ')'lnllﬂﬂﬁ'l\'l‘\lﬂ\liﬂﬂllﬂﬁ INNIIIN

“ d
aanInsa



Thesis Title Finite element analyses for a study of hepatic cancer tissue destruction using
Monopolar and bipolar radio-frequency ablation

Student Mr. Arket Boontaram

Student ID. 45061133

Degree Master of Engineering

Programme Electronic Engincer

Year 2005

Thesis Advisor Asst. Prof. Dr. Supan Tungjitkusolmun

ABSTRACT

This abstract proposes finite element method to analyze the destruction cancer tissue of
monopolar and bipolar using radio frequency. The comparison shows the impact of lesion
occurred due to the various electrode placements and the destruction area of the cancer tissue.
Three dimension types have been used during the analysis: 2 types of electrodes placement under
600 seconds at 90°C maximum temperature.

The first experiment was monopolar cancer tissue destruction, the 2-5 experiments were
bipolar cancer tissue destruction parallelly placed.

The 6-9 experiments were bipolar cancer tissue destruction with electrodes parallelly and
crossly placed at 90°C.

The experiments found the lesion developed by monopolar electrode had 33 mm.
diameter which were smaller than the lesion developed by Bipolar which had 53 mm. diameter.
(the second experiment) the 2-5 and 6-9 experiments were Bipolar electrode placement which
showed the impact, distance and characteristics of the lesions.

The 4-5 and 8-9 experiments showed that the characteristics of the lesions between
electrodes were not connected. In 2-5 and 6-9 experiments, there were some differences of the

lesion characteristics developed by the placement of electrodes.
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pc%zV.kVT+J.E—hb|(T—i';,)+Qm (2.1)
By = Py, (2.2)
= Density (kg,/m3 )
= Specific heat (J/kg-K)

Thermal conductivity (W/m-K)
= Current density (Ajmz)
= Electric field intensity (V/m)

M <~ &> N0
I

Iy = Temperature of the blood (assumed to be 37 °C)
py; = The blood density (kg/m)

cp1 = Specific heat of the blood (J/kg-K)
@,, = blood perfusion (1/s)

hy; = The convective heat transfer coefficient accounting
for blood perfusion in the model

O, = The energy generated by the metabolic processes
(W/m?)
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Control 9.6 6.7 07 44 207.7 94.7 0.78 78.6 -
Fixed 8.3 5.8 2.3 4.0 1323 79.4 0.78 65.9 —36.3%
+50% 9.4 6.2 2.6 53 1733 100.0 0.64 853 —16.6%
—50% 7.2 54 24 2.6 85.9 69.9 0.78 59.8 —58.6%
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M3 2.2 urasmanmanuh Ihngnalugugumgiiluszuw 70 °c

Results A B C D v T D... Av
mm mm mm mm mm mm’ i & mm

Control 9.1 6.4 2.6 4.0 175.4 84.3 0.78 —
Fixed 9.4 6.3 2.6 4.4 182.1 86.6 0.78 +3.8%
+50% 8.8 6.2 2.6 4.0 156.2 83.6 0.78 —10.9%
-50% 9:3 6.7 26 4.0 197.4 84.6 0.78 +12.9%
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Results A B C D ¥ Ta 7 4 T, Av
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Fixed 9.6 6.6 27 44 204.6 90.2 0.78 755 —1.5%

+100% 7.0 5.3 22 36 81.6 67.4 0.75 61.0 —60.7%
-50% 8.2 5.0 2.0 44 108.8 100.0 0.43 84.4 —47.6%
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+100% 9.0 6.5 26 4.8 173.2 79.1 0.78 —1.3%
—50% 8.7 5.9 2.6 2.6 138.6 89.3 0.78 —21.0%
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