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Experimental study on the ablation of rabbit liver by high intensity focused
ultrasound combined with lipid—perfluorocarbon nanodroplets
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ABSTRACT Objective To explore the cavitation activity and postoperative pathological changes of rabbit liver by
lipid—perfluorocarbon nanodroplets (L-PFP) synergistic high intensity focused ultrasound (HIFU) ablation. Method L-PFP
was prepared by thin—film hydration.Then 24 normal New Zealand rabbits were randomly divided into control group (only HIFU
group, n=12) and combined group (L-PFP combined with HIFU, n=12). HIFU was used lo ablate rabbit liver under the
guidance of ultrasound, the strong echo region and grey scale variation values in both groups were observed.The cavitation activity
was monitored by passive cavitation detection system (PCD) , the root mean square (RMS) and inertial cavitation dose during
irradiation were obserred.Rabbits’ liver function indexes (ALT and AST) were detected at 1 d before and immediately, 1 d,3 d,

7 d after ablation.The rabbit liver specimens were taken out for HE staining, the pathological changes during the ablation process
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was observed. Results The L-PFP with diameter of (278.33+26.06) nm and good stability were successfully prepared. The
strong echo region of combined group was greater than that of control group after HIFU irradiation, the grey scale variation
values of control and combined groups were 45.60+4.07 and 88.00+7.21, respectively, there was statistically significant
difference (P<0.05). The cavitation detection results showed that RMS was generally enhanced in both groups during HIFU
irradiation and fluctuated with time, and RMS of combined group was higher than that of control group (P<0.05) , the inertial
cavitation dose of control and combined groups were 0.11+0.01 and 0.69+0.07, respectively, there was statistically significant
difference (P<0.05). The results of liver function tests showed that ALT and AST were increased and then decreased in both
groups immediately after irradiation and at 1 d,3 d,7 d.ALT and AST of combined group were higher than those of control group
at 1 .d,3 d,7 d after irradiation, and the differences were statistically significant (all P<0.05). Gross specimens and pathological
findings showed more severe tissue loss, more complete cellular degeneration and more intense inflammatory response in the
combined group. The ablated regions were repaired to normal tissue 7 d after irradiation in the control group, while in the
combined group, more normal hepatocytes were seen at the edges of the ablated regions 7 d after irradiation, with striated
fibrosis and a small amount of inflammatory cell infiltration. Conclusion L-PFP can effectively improve the ablation effect of
HIFU by enhancing the cavitation effect,and prolong the time required for the outcome of the ablation lesion.
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