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[ Abstract] Background and purpose: Microvascular invasion (MVI) is one of the most important risk factors
for postoperative recurrence of hepatocellular carcinoma (HCC). Accurate prediction of MVI before operation affects
the selection of treatment strategy. The purpose of this study was to explore the value of MRI T2-weighted imaging
(T2WI) texture analysis in evaluating the MVI for HCC. Methods: T2WI findings and clinical data were retrospectively
reviewed in 220 patients with HCC confirmed by pathology, and all patients underwent surgical operation. Then these
patients were divided into the with MVI group and the without MVI group according to the results of pathology.
The texture features of these lesions were statistically analyzed, including mean value, standard deviation, skewness,
kurtosis, variance, energy, entropy, correlation, interia, inverse difference moment and contrast. Results: A total of 220
HCC patients were enrolled in the study, including 186 males and 34 females, aged from 27 to 84 (median age 54).
There were 71 cases with MVI confirmed by pathology. On T2WI of these 220 HCC patients, 93 cases showed with
MVI while 127 patients did not have MVI; the sensitivity and specificity were 60.6% and 66.4%, respectively. The

results of T2WI texture analysis for 220 HCC patients showed the values of kurtosis, inverse difference moment and
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correlation in the group with MVI were higher compared to the group without MVI, while the values of entropy and

interia in the group with MVI were lower compared to the group without MVI; there were significant differences in

all these texture parameters between the two groups (P<0.05). However, there was no significant difference in the rest

of texture parameters between the two groups (P>0.05). The values of area under curve (AUC) for texture parameters

of kurtosis, entropy, interia, inverse difference moment and correlation were 0.621, 0.318, 0.355, 0.698 and 0.677,

respectively. For the diagnostic efficiency in the with MVI group, the values of AUC using T2WI, T2WI texture

features, and the combination of T2WI and texture features were 0.635, 0.719 and 0.782, respectively; the sensitivity

and specificity of texture features and the combination of T2ZWI and texture features were 74.6% and 88.1%, 70.5% and

74.5%, respectively. Conclusion: T2WI texture parameters are helpful for predicting MVI, and the diagnostic efficiency

of the combination of T2WI and texture features is higher than that of T2WI or texture analysis.
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WA 28 ( microvascular invasion, MVI)
P4 ( hepatocellular carcinoma, HCC)
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Fig.1 The delineation of HCC ROI
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*1 HCCEE—MER
Tab.1 General information of HCC patients

General information

MVI positive (n=71)

MVI negative (n=149)

Gender
Male
Female
Median age/year
Maximum diameter d/cm X+s
Degree of differentiation
High-grade

Low-grade

61
10
53

6.74+3.68

54
17

125

24

58
5.28+3.54

57
92
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Tab.2 Comparison of T2WI image texture features of MVI in HCC patients

Median (interquartile range)

Texture feature MVI positive (n=71) MVI negative (n=149) Z value P value
Mean value 565.13 (463.92, 641.67) 566.32 (488.72, 689.99) -1.195 0.232
SD 104.40 (76.81, 141.54) 103.50 (77.28, 132.81) -0.325 0.745
Variance 10 898.90 (5 899.15, 20 032.90) 10 712.30 (5 972.89, 17 640.00) -0.325 0.745
Skewness 0.24 (-0.03, 0.64) 0.18 (-0.12, 0.57) -0.842 0.400
Kurtosis 0.75 (-0.92, 1.10) 0.24 (-0.24, 0.84) -2.908 0.004
Energy 0.000 50 (0.000 37, 0.000 77) 0.000 54 (0.000 37, 0.000 77) -0.176 0.861
Entropy 6.94 (6.67, 7.09) 7.14 (6.94, 7.28) -3.162 0.000
Interia 121.54 (70.61, 242.11) 234.74 (114.45,338.13) -3.086 0.002
Correlation 0.001 1 (0.000 8, 0.001 4) 0.000 7 (0.000 5, 0.001 2) -3.233 0.000
Inverse difference moment 0.16 (0.12, 0.22) 0.12 (0.09, 0.17) -3.092 0.000
Contrast 0.000 66 (0.000 42, 0.000 89) 0.000 66 (0.000 42, 0.000 97) -0.280 0.780

#= 3 HCCEBEMVIKT2WISIEHHEROC & 4 1

Tab.3 ROC curve of T2WI texture features of MVI in HCC

F 4 HCCEET2WI, SQUBHEMAEBRSISEHIMVIREELLE
Tab.4 Comparison of the diagnostic abilities of MVI (T2WI,

patients texture features and the combined features)

Texture feature AUC SD P value 95%CI Method AUC SD Pvalue 95%CI
Kurtosis 0.621 0.040  0.004 0.543-0.700 T2WI 0.635 0.040 0.001 0.556-0.714
Entropy 0.318 0.037  0.000 0.245-0.391 Texture features 0.719 0.035 0.000  0.651-0.783
Interia 0.355 0.040 0.002 0.276-0.433 Eea}?l/:ecsombmed texture 0782 0031  0.000 0.721-0.822
Correlation 0.698 0.035  0.000 0.629-0.767
Inverse difference 0.677 0.039  0.000  0.601-0.752
moment
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Fig.2 The ROC curve of T2WI image texture analysis of HCC

The AUC of kurtosis, entropy, interia, correlation and inverse difference
moment are 0.621, 0.318, 0.355, 0.698 and 0.677, respectively

B3 T2WI, SUBFHEMT2WIBL & SUIREHEISHIMVIBIROCH £
Fig.3 The ROC curve of T2WI, texture features and the combined
features used to diagnose the MVI

The results showed that the AUC of these three methods were 0.635,
0.719 and 0.782, respectively
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