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[Abstract] Objective To investigate the similarities and dissimilarities between thermal -control
electrodes and traditional electrodes in the irreversible electroporation (IRE) ablation of the mouse liver.
Methods A total of 18 mice of American Institute of Cancer Research(ICR) were equally divided into study
group(n=9, using thermal-control electrodes) and control group(n=9, using traditional electrodes). Under CT
guidance, percutaneous liver puncture IRE was performed in all experimental mice, during which the same
dose of the electric pulse was released. The electrode temperature, ablation rate, area of ablated cross-section,
postoperative recovery, survival rate, effective rate and histopathological findings were compared between the
two groups. Results Successful percutaneous liver puncture was accomplished in all mice of both groups.
After receiving a treatment of 20 electric pulses with a voltage of 600 V, a field strength of 1 800 V/cm, a
pulse width of 100 ws, and a pulse frequency of one Hz, the mean time used for the ablation in the study
group was (32.5£3.5) seconds, which was longer than (20.0+0) seconds in the control group (P<<0.05); the
electrode temperature in the study group rose (5.320.8)°C, which was remarkably lower than a rise of (18.6+2.3)°C
in the control group(P<<0.05). Postoperative survival rate of experimental mice was 100% in both groups. The
effective rate of ablation was 77.8%(7/9) in both groups (P>0.05). The effective ablated area in the study group
was (15.243.6) mm?, which was prominently smaller than (21.3£5.2) mm? in the control group (P<<0.05).
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Typical post-IRE pathological manifestations in the effective ablated zone, such as cell apoptosis, cell-level
transition at the border of ablated area, intact lumen structure, etc., could be observed. In the control group,
de=staining phenomenon of H&E staining could be found, while uniform staining was seen in the study group.
Conclusion When reasonable ablation parameters are adopted, CT - guided percutaneous puncture IRE
ablation of mouse liver is safe, mini-invasive and effective. When the same pulse dose was used, the ablation
efficiency by using thermal - control electrodes is not as good as that by using traditional electrodes, but the
thermal - control electrodes can effectively control the thermal effect during the ablation treatment process,

which makes the ablation effect more uniform, thus, the true “non-thermal” ablation goal can be achieved.

(J Intervent Radiol, 2022, 31. 62-66)
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