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Effects of different acoustic irradiation time on cavitation—induced blood flow
reduction of rabbit liver

GAO Yuejuan, DONG Xiaoxiao, WANG Fei, XIANG Juan, LIU Ya,CHEN Xiaoqin, LIU Zheng, GAO Wenhong
Department of Ultrasound ,302 Hospital of PLA, Beijing 100039, China

ABSTRACT Objective To investigate the effects of different acoustical irradiation time on the reduction of rabbits
hepatic blood perfusion under high—pressure ultrasonic cavitation. Methods Twenty —seven healthy New Zealand rabbits were
randomly divided into three groups according to the acoustic irradiation duration adopted—1 min(T1 group) ,5 min(T5 group),and
10 min(T10 group),with nine mice in each group. Ultrasonic cavitation procedure was carried out on all animals by high negative pressure
(P = 2.0 MPa) pulsed ultrasonic irradiation combined with intravenous lipid microbubbles injection. Before,right after,30 min
after,60 min after,and 24 h after the cavitation procedure,contrast —enhanced ultrasonography was performed to obtain time —
intensity curve from which quantity parameters including area under curve and time to peak could be analyzed. After

ultrasonography at 24 h,the treated liver tissues were harvested for pathological observation. Results  All three groups showed
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decreased blood perfusion and prolonged time to peak right after high—pressure ultrasonic cavitation irradiation. Area under curve
of T1,T5,and T10 groups decreased from (4868.24+1098.47) %s, (4395.27+1784.42)%s, (5522.43+1444.29 )%s to (1642.71+
914.15)%s, (1825.51+874.96)%s , (1097.38+370.24 ) %s , respectively , while time to peak value prolonged from (21.62+7.07 )s,
(22.67+5.21)s,(24.17£5.50)s to (42.23+19.12)s, (50.04+11.33 )s, (51.98+12.06 )s, respectively. Both parameters showed gradual

recovery over a long time. Statistical analysis showed no significant differences in cavitation duration effect(P=0.171,0.432, 0.724)

and cavitation duration X time interaction effect( P=0.905,0.472,0.230) , but time effect showed statistical significant differences

among three groups(all P<0.01). Pathological results showed that cell degeneration and necrosis were observed in all three groups,

and the area T10 group was larger than that of T5 group and T1 group. Conclusion High negative pressure ultrasound induced

microbubble cavitation can significantly reduce the perfusion volume and perfusion rate of liver tissue in normal rabbits,but the

effect of different acoustic irradiation time has no significant difference. With the elongation of ultrasonic cavitation time ,recovery

of tissue blood perfusion slow down.

KEY WORDS Cavitation ; Microbubble ; Liver ; Hemostasis ; Rabbit
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