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Basic study toward the elucidation of pop phenomenon induced
by the catheter cardiac ablation treatment
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Abstract: The catheter cardiac ablation is the invasive surgery which cuts accessory conduction pathway causing the
arrhythmia. However, this treatment has a risk of the sudden fluid bumping inside myocardium (which is called “pop
phenomenon”) leading to the blood leakage known as “cardiac tamponade”. Our research goal is to elucidate the mechanism of
the pop phenomenon. For this goal, we should firstly make the experimental setup, which enable us to mimic the resistive heat
generation during the ablation treatment, such as the temperature of 37°C and the electric resistance of 70Q. We prototyped the
experimental setup and evaluated the relationship between electric resistance and the distance between the two electrodes. The
result showed the electric resistance of 902 when the electrodes’ distance was zero. Further study will minimize the electric
resistance and utilize our experimental system which can mimic the clinical application condition for elucidation of pop
phenomenon.
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Fig.1 Schematic drawing of Clinical ablation treatment for
the arrhythmia patient

Fig.3 Experimental view corresponding to the Fig. 2
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Fig. 4 Acrylic blood chamber: In the figure the number
between 1 and 10 represents the position of the ablation tip
during the blood experiment to measure the electric
resistance between the ablation tip and the return-electrode
(the stainless M3 bolt) where is located number four in above
drawing.
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Fig.5: (a) Picture of the acrylic chamber with the two
electrodes (the ablation tip coming from the upper direction,
and the return electrode fixed at the chamber side wall)
corresponding to Fig.4. (b): Expanded view of the return
electrode
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Table 1: The measured electric resistance [Q] between the
two electrodes within the porcine blood: In the Table, the
number of data point corresponding to Fig.4 is listed with the
electrodes’ distance (L) [mm].
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Fig.6 Relationship between resistance and distance
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