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Background: It is well-known that liver necroinflammation plays a significant part in the 

process of hepatic fibrogenesis, so there are various studies that analyzed several methodologies 

for the measurement of necroinflammatory activity in liver illnesses. Viscosity Plane-Wave 

UltraSound (Vi.PLUS) 2D imaging mode, a parameter integrated in 2D - ShearWave 

Elastography (2D-SWE) ultrasound machine permits the assessment of tissue viscosity, which 

has been found to be is related with liver inflammation owing to shear wave dispersion.  

Aim: Therefore, we sought to evaluate the necroinflammatory activity in hepatocitolysis 

syndrome patients. 

Methods: Between September 2022 and February 2023, we prospectively included consecutive 

patients referred to the Institute of Gastroenterology and Hepatology, Iași with elevated 

transaminase values (ALT or AST 50 U/L). All participants were evaluated with an Aixplorer 

MACH 30 (Supersonic Imagine, Aix-en-Provence, France) ultrasound machine equipped with 

2D-SWE.PLUS for quantifying liver fibrosis (LSM), Sound Speed Plane-wave UltraSound 

(SSp.PLUS) in conjunction with Attenuation Plane-wave UltraSound (Att.PLUS) for liver 

steatosis, and Vi.PLUS for assessing liver viscosity. 

Results: Our research comprised a total of 103 patients (59.3% females, mean age 54.8 ± 13.15 

years, and BMI 26.69  ± 3.72 kg/m
2
). In accordance with the criteria, valid measures were 

acquired from 98 (95.1%) patients, and these were included in the final analysis. 15 patients 

(15.3%) reported chronic alcohol usage (> 30 g/day), and 4 patients (4.1%) tested positive for 

viral hepatitis (1.1% HBsAg and 3% HCV antibodies). 44.2% were identified as having hepatic 

steatosis (SSp.PLUS 1537 Pa.s), with a mean SSp.PLUS of 1436 ± 32.81 m/s and an Att.PLUS 

of 0.42  ±  0.03 dB/cm/MHz. Regarding LSM, 72 (73.5%) patients were F0-1 ( 8 kPa), 16 

(16.3%) were F2-3 (8-12.4 kPa), and 10 (10.2%) were F4 (12.5 kPa), with a mean 2D-

SWE.PLUS of 8.6 ±  6.24 kPa. 61 (62.2%) patients had an elevated liver viscosity (1.8 Pa.s) with 

a mean Vi.PLUS of 2.14  ±  0.56 Pa.s, which is closely connected with ALT (r = 0.488, p 

<0.001), AST (r = 0.412, p 0.001), BMI (r= 0.314, p = 0.005), LSM (r = 0.753, p <0.001), ), 



SSp.PLUS (r = 0.644, p <0.001), and Att.PLUS (r = - 0.284, p = 0.004). Participants with 

chronic alcohol intake had a higher Vi.PLUS [2.51 ± 0.63 vs. 1.74 ± 0.55 Pa.s (p = 0.006)] and a 

higher risk of liver necroinflammation (OR 2.43, 0.41 – 7.01; p < 0.001) than nonalcoholic 

participants. In addition, individuals with an aberrant AST level had an elevated risk of liver 

inflammation (OR 1.81, CI 0.58 – 3.24, p = 0.024), while an AST value of 70 U/L may 

moderately predict a ViPLUS score > 2.2 Pa.s (moderate liver inflammation) (ROC curve = 

0.656, Sp = 68, Ss = 61%). 

Conclusion: Vi.PLUS parameter is a unique technique for non-invasive evaluation of liver 

inflammation that correlates with both fibrosis and steatosis ultrasonography parameters, making 

it a potential and extremely intriguing strategy for disease staging in patients with NAFLD and 

abnormal liver enzymes. 

 


