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ABSTRACT

Objective To evaluate the clinical value of multi-parameter quantitative analysis in assessing
microvascular invasion in liver cancer using spectral CT. Methods Fifty-two cases of hepatocellular
carcinoma confirmed by surgery and pathology, who underwent abdominal plain scan and three-
phase dynamic enhanced scan of dual-layer detector spectral CT at the Second Hospital of Lanzhou
University from January 2020 to June 2023, were retrospectively collected. Based on the pathological
results, they were divided into 25 cases of positive microvascular invasion and 27 cases of negative
microvascular invasion. The iodine concentration and effective atomic number value of the liver
cancer lesion and the abdominal aorta at the same layer in the arterial phase and portal venous phase
were measured, and the standardized iodine concentration, standardized effective atomic number,
and iodine uptake reduction rate in the venous phase (the ratio of the difference in IC between
the arterial phase and the portal venous phase [RICAP-VP: [RICAP-VP = (ICAP - ICVP) / ICAP]]) were
calculated. The single-energy CT values of the tumor at 40 Kev, 70 Kev, and 90 Kev in the arterial
phase and portal venous phase were respectively measured, and the slope of the energy spectrum
curve was calculated. According to the pathological results, it was determined whether the tumor
had microvascular invasion or not. The differences of various parameters between the two groups
in each enhanced phase were compared, and the receiver operating characteristic curve was drawn
for the parameters with statistical significance to evaluate the diagnostic efficacy and calculate the
corresponding threshold. Resufts The iodine concentration in the arterial phase of the lesion (25.14
+ 10.72 vs. 16.59 + 6.77), the standardized iodine concentration in the arterial phase (0.31 £ 0.22 vs.
0.14 £ 0.07), the effective atomic number in the arterial phase [8.467(7.8, 8.6) vs. 6.637(6.0, 8.3)],
the standardized effective atomic number in the arterial phase [0.675(0.6, 0.7) vs. 0.533(0.5, 0.7)],
and the iodine uptake reduction rate in the venous phase [0.296(-0.1, 0.5) vs. -0.253(-0.7, 0.3)] in
the positive microvascular invasion group were all higher than those in the negative microvascular
invasion group, and the differences were all statistically significant (all P<0.05). The area under the
curve of the effective atomic number in the arterial phase, the standardized effective atomic number,
and the iodine uptake reduction rate in the venous phase was larger, and the area under the curve of
the combined parameters was the largest. The area under the curve of the effective atomic number in
the arterial phase, the standardized effective atomic number in the arterial phase, the iodine uptake
reduction rate in the venous phase, and the combination of multiple parameters for the diagnosis of
microvascular invasion of liver cancer was 0.766, 0.763, 0.702, and 0.853, respectively. Conclusion The
multi-parameter combination of iodine concentration, effective atomic number, standardized effective
atomic number in the arterial phase, and iodine uptake reduction rate in the venous phase of spectral
CT is beneficial for the precise assessment of microvascular invasion of liver cancer before surgery and
has certain clinical application value.

Keywords: Microvascular Invasion; Hepatocellular Carcinoma; Energy Spectrum CT; Preoperative
Evaluation; Multi-parameter Quantification
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