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Bio-heat Transfer Model and Electromagnetism Model
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Radio frequency ablation treatment has become the most popular thermal therapy in
Japan. We aim to improve the accuracy of the radio frequency ablation so that we developed an ablation
supporting system based on the accurate bio-heat transfer model and electromagnetism model. We employed
the model-based control method to construct the numerical analysis method and electric current control
actuator minimal invasively, which can adjust the electric volume based on the bio-heat transfer model to
calculate the temperature distribution of tissue. In addition our proposed system was evaluated in both
in vitro and in vivo experiments. Both of the experimental results showed our Broposed system is possible
to ablate tissue reaching the desired temperature, which was viewed suspicion by medical reports. Thus,
our proposed method will contribute to improve the ablation supporting system and realize a much more
accuracy thermal therapy in future.
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Fig. 1 Results of RF heat energy and breaking
strength of myocardial tissue (K.
Hiroooka, etc. JSCAS2014)
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Fig. 2 Relationship between temperature and
thermal conductivity (H. Kikuchi, etc.
CARS2014)

Fig. 3 Results of experiments and simulations in
vitro (Y. Isobe, etc. JSCAS2013)

) TR S & HELR oD 1R EE AR o R
WL TR L. o7 v 7 2 4
HCHRE AT L% VT RFA 2% L, &
Y oY —CRBEOIREZER L, $EaHE
DFRENTRE R & AR DO RIEE & g L, Yo7
U TR B S ARG B~ D R BRI DT
ERE L. R % Fig 4 257
(Robomech2015) . Fig. 4 \Z<9" X 912, 4
T HRER S OIREIZ OV T, WTFho
Y T EEEICBWT Y, BEREICH
42 Z ENARETH T, Yo7V T
WD 0.2[HZ) DA, HREHSIZ T T <,
FeEH S LA CB W T HIRESENZE L
TWAZ L aR L. —F, Yo7V
JE £ S 0.033[HZ) D4, FaEEH A LIS HE
RSB T DIRENRENT 2 2 L BBEIN
2. LEofERENS, BIERMEOZEES X
OVEE #it S LA DAL O IR BEHIENC B L C
RKE< Vo7V ITEERICEASND Z
ENDMY, S BEE O S ORI A
B 572000, FHSOIREE LF ORI
C=BERIERNMNETH D EmEI Tz,

Measured t
Measured t
100 - Measured voltage

Simulated temperature

Measured temperature (b)
Measured temperature (d)

sseeeeees Simulated voltage

%80 1809
%

] b B
= D, =
S 60 beo &
H 12
E 10 40 E

")
o o
o

6 8 10 12 14
Time min

(a) Sampling frequency f =0.2[Hz]

0 2 4 6

8 10 12 14
Time min

(b) Sampling frequency f =0.033[Hz]
Fig. 4 Experimental results in vitro under
different sampling frequency
conditions (X. Lu, ROBMEC2015)
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