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An animal experimental study on endoscopic ultrasound-guided non-invasive measurement of portal venous
pressure in liver cirrhosis

QU Wei-xiang', SHEN Wen-ying’, YANG Guang-chao', QI Jin-feng', ZHENG Yu-ying' (1. Department of Gastroenterology,
Shiyan People’s Hospital of Bao’an District in Shenzhen, Shenzhen Guangdong 518108, China; 2. Department of Ultrasound, Shiyan People’s
Hospital of Bao'an District in Shenzhen, Shenzhen Guangdong 518108, China)

Abstract: Objective To compare the differences of endoscopic ultrasound (EUS)-guided non-invasive measurement of portal venous
pressure and EUS-guided portal pressure gradient (EUS-PPG) in measurement of portal venous pressure on animals and their correlation.
Methods Twenty-four miniature pigs were selected and fed with carbon tetrachloride and phenobarbital sodium combined with high-fat, low-
protein and low-choline diet for 16 weeks to establish a liver cirrhotic portal hypertension model. The changes of biochemical indexes of liver
function and liver pathology in the experimental pigs were observed to evaluate whether the model was successful. After the model was
successfully established, the hemodynamic parameters of the portal venous trunk were measured non-invasively under EUS guidance, including
portal venous blood flow and splenic artery pulsatility index, thereby calculating portal venous pressure. Then, taking EUS-PPG, the portal
vein, hepatic vein, and inferior vena cava were punctured with an 18G puncture needle under general anesthesia guided by the translinear
endoscopic ultrasound, and the PPG was calculated through the central venous pressure monitoring system. The Pearson correlation analysis,
Kappa test, ICC intraclass correlation coefficient and Bland-Altman plot were used for consistency analysis. Results All the 24 pigs
survived 16 weeks after modeling. The serum levels of alanine transaminase (ALT) , aspartate transaminase (AST) ,albumin (ALB), globulin
(GLB) , total bilirubin (TBIL) and indirect bilirubin (IBIL) after modeling were higher than those before modeling (P<0. 05). HE staining
and Sirius red staining showed abnormal liver morphology and increased collagen fibers after modeling, suggesting that the experimental pig

model of liver cirrhotic portal hypertension was successfully established. The results of EUS-guided non-invasive measurement of portal
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venous pressure showed that the mean splenic artery pulsatility index was (2. 03+0. 68) ,the mean portal vein flow was (17. 27+4. 31)em/s, and the

mean portal venous pressure was (15.97+3. 65) mmHg. The measurement results of the mean portal venous pressure , hepatic venous pres-

sure and PPG of EUS-PPG were (20.68+4.71) mmHg, (4. 07+2. 14) mmHg and (16. 38+4. 28) mmHg respectively. Pearson correlation

analysis showed that there was a significant positive correlation between the portal venous pressures measured by the two methods (r=0. 902,

P<0. 001) ;the consistency tests of Kappa test and ICC intraclass correlation coefficient showed that the measurement results of the two methods

were highly consistent (Kappa=0. 699, P<0. 001;CC=0.945) ; Bland-Altman plot analysis showed that most of the points fell within 95%

limits of agreement. Conclusion EUS-guided non-invasive measurement of portal venous pressure has a high correlation and consistency

with the measurement results by EUS-PPG, which has high success rate , and accurate reflection of portal venous pressure, with low cost and

good safety.

Keywords: portal hypertension;liver cirrhosis, endoscopic ultrasound ; hepatic venous pressure gradient; portal vein
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