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Abstract: Radiofrequency catheter ablation is the interventional therapy that be employed to eliminate cardiac tissue
caused by arrhythmias. During radiofrequency catheter ablation, The thrombus can occur at electrode tip if the tem-
perature of tissue and electrode is excess 100°C. To prevent this phenomenon, we investigated numerical model of
electrode for radiofrequency catheter ablation considering saline irrigation and temperature-controlled radiofrequency
system. The numerical model is based on coupled electric-thermal-flow problem and solved by COMSOL Mult-
iphysics software. The results of the models show that the dimensions of the thermal lesion are increased if the flow
rate of the saline irrigation and the set temperature are increased. The surface width characterized to determine the
thermal lesion isn’t need to measure in temperature-controlled radiofrequency system due to convective heat trans-

fer by saline irrigation at tissue-electrode interface.

Key words: Radiofrequency catheter ablation, Numerical analysis, Arrhythmia, Electrode of catheter,

Saline irrigation, Thrombus
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Fig. 1. Definition of elements of the model and characteristic dimension of the thermal lesion in numerical model.



Journal of Biomedical Engineering Research 38: 285-290 (2017)
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Table 1. Material properties of elements of the model.
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Fig. 2. Electrical, fluid flow and thermal boundary con-
ditions of the model.
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Holl glom A 2= (Tw)s A5t ASstz Hell9
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Properties of the model elements

Model element o[S/m] k [W/m/K] ¢, [J/kg/K] o [kg/m?]
Electrode(Pt/Ir) 4.6 x 10° 71 132 21500
Heart tissue 0,03 50,54 k,+0.012(T-37), ky:0.531 3111 1060
PU(catheter) N/A 0.026 1045 70
Blood 0.667 0.54 4180 1000
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Fig. 3. Results of characteristic dimension of the thermal lesion according to setting temperature(7y,). (a) €= 5 ml/min, (b)

=10 ml/min, (¢) @;= 15 ml/min, (d) ;= 20 ml/min.
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Fig. 4. Results of temperature and electric potential in
electrode tip according to flow rate of saline irrigation(q)),
when the setting temperature(T,) is 40°C.
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