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Experimental study on the evaluation of microwave ablation efficacy in
normal rabbit liver by shear wave elastography
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ABSTRACT Objective To explore the application value of shear wave elastography (SWE) in evaluating the
microwave ablation efficacy in normal rabbit liver.Methods The normal rabbit liver was selected as the experimental subject,
with ablation parameter exploration conducted separately in the left and right hepatic lobes.The ablation parameters applied to

left hepatic lobes were power 25 W for 2 min, power 30 W for 45 s, power 30 W for 1 min, respectively, and the ablation
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parameters applied to right hepatic lobes were power 30 W for 2 min, power 35 W for 1 min, power 40 W for 45 s, respectively.
The ablation parameters for the liver were selected by preliminary experiments to achieve complete ablation zones with a near—
circular shape in gross pathological specimens.SWE was used to measure the maximum diameter and perpendicular diameter of
the ablation zones before and after ablation immediately, as well as the mean Young’ s modulus value (Emean) at the center of
the ablation zone (point a) , the boundary of the ablation zone (point b) , and normal liver tissue 5.0 mm beyond the boundary
(point ¢).Contrast—enhanced ultrasound (CEUS) was used to measure the maximum diameter and perpendicular diameter of the
ablation zones in the left and right hepatic lobes. The differences in the maximum diameter and perpendicular diameter of the
ablation zones measured by SWE, CEUS, and gross specimens were compared.After the experiment, tissue samples from points a,
b, ¢ were examined by HE staining and NADH~-diaphorase histochemical staining.Semi—quantitative analysis was performed to
assess the number of NADH-diaphorase—positive granules and the integrated optical density (I0D).The correlation between
Emean of left and right hepatic lobes at points a, b, ¢ and the number of NADH~-diaphorase—positive granules and 10D were
analyzed.Taking HE—stained pathological results as the gold standard, receiver operating characteristic(ROC) curve was drawn
to analyze the Emean cutoff value for coagulative necrosis at point b (tissue coagulative necrosis). Results  Preliminary
experiments showed that an ablation power 30 W for 45 s in left hepatic lobes and an ablation power 35 W for 1 min in right
hepatic lobes produced complete and nearly circular ablation zones, which were selected as the experimental parameters.A total
of 90 effective ablation zones were obtained (38 in left hepatic lobes, 52 in right hepatic lobes). There were no significant
differences in the maximum diameter and perpendicular diameter of the ablation zones measured by SWE, CEUS, and gross
specimens in left liver and right hepatic lobes. After ablation, the Emean at points a and b increased significantly compared to
those before ablation (all P<0.001).There were no statistically significant differences in Emean of left and right hepatic lobes at
point ¢ between pre—ablation and post—ablation. The Emean of left and right hepatic lobes ablation zones decreased outward
centered on the needle track after ablation, and the differences in the Emean at points a,b, and ¢ were all statistically significant
in pairwise comparisons (all P<0.001).There was no slatistically significant difference in the Emean of left and right hepatic
lobes at point b after ablation. The Emean of left and right hepatic lobes at points a, b, ¢ were negatively correlated with the
number of NADH-diaphorase—positive granules and 10D (r=—-0.733,-0.701,-0.721,-0.689, all P<0.001).ROC curve analysis
showed that the Emean cutoff value of 22.31 kPa for determining tissue coagulative necrosis at point b yielded an area under the
curve of 0.828(95% confidence interval:0.740~0.917,P<0.001).Conclusion SWE can effectively assess the ablation size and
tissue stiffness changes in normal rabbit liver after microwave ablation.The Emean of 22.31 kPa indicates cell inactivation and
tissue coagulative necrosis, suggesting its potential as an effective monitoring tool after microwave ablation.
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