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Changes in portal vein and hepatic vein blood flow volume and their ratio in SD rats

during induced carcinogenesis of hepatocellular carcinoma

WEI An, CHEN Hongtian, LIU Liang, WANG Keyi
Department of Ultrasound Diagnosis, Hunan Provincial People’s Hospital, Changsha 410005, China

Abstract: Objective To explore the feasibility and reliability of ultrasonic monitoring of portal vein (PV) and hepatic vein (HV)
blood flow volume changes in the process of induced carcinogenesis of hepatocellular carcinoma and the correlation of PV/
HV blood flow volume ratio (Qpv/Qhv) with the severity of liver cirrhosis. Methods SD rats with diethylnitrosamine-induced
liver carcinogenesis underwent regular liver ultrasound examinations including color flow imaging and pulsed Doppler
examination. The main PV and HV blood flow parameters were measured to calculate Qpv/Qhv until successful induction of
liver cancer. Results The PV diameter increased significantly with the severity of liver cirrhosis in the rats (P<0.05), and the PV
blood flow velocity reduced but the blood flow volume increased significantly in liver cancer and cirrhosis stages (P<0.05).
Normal hepatic vein blood flow was significantly greater than that measured in liver cirrhosis and hepatocellular carcinoma
stages. The Qpv/Qhv measured in normal rats was significantly lower than that in liver cirrhosis and liver cancer stages, but
the ratios were comparable between the latter two stages. Conclusion Ultrasonography is reliable to monitor the change of
liver hemodynamics in rats with induced liver carcinogenesis, in which the changes of Qpv/Qhv are correlated with the
severity of liver cirrhosis.

Key word: ultrasonography; rats; portal vein; hepatic vein
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Fig.1 Main portal vein in the vicinity of the first hepatic
portal (PV: portal vein).
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Fig.2 Hepatic vein in the vicinity of the second hepatic portal
(HV: hepatic vein).
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Fig.3 Measurement of the mean blood flow velocity of the
hepatic vein in rats.
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Tab.1 Blood flow parameters measured in each stage of induced
liver carcinogenesis in SD rats

Number Normal 50 Liver cirrhosis 48 HCC stage 41
Qpv/Qhv 0.71+0.11 0.76+0.67 1.2+0.45
Portal vein diameter (mm)  1.97+0.37 2.27+0.44 2.67+0.40
Portal vein velocity (cm/s) 12.62+4.7 9.77£3.73 9.63+£3.77
Portal vein flow (ml/s) 0.37+0.13 0.42+0.34 0.56+0.30

Hepatic venous flow (ml/s)  0.56+0.41 0.55+0.26 0.44+0.32
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Tab.2 Statistical analysis of blood flow parameters measured in each stage of induced liver

carcinogenesis in SD rats

Normal/Liver cirrhosis Norma/HCC Liver cirrhosis/HCC

3 P 3 P 3 P
Qpv/Qhv 1.19 0.23 10.2 0.00 4.86 0.00
Portal vein diameter 2.47 0.02 6.5 0.00 6.73 0.00
Portal vein velocity 2.22 0.04 2.81 0.01 0.27 0.79
Portal vein flow 0.56 0.58 4.33 0.00 3.00 0.00
Hepatic venous flow 0.09 0.93 2.38 0.02 3.34 0.00
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