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Prediction of postoperative recurrence of early-stage hepatocellular carcinoma based on magnetic

resonance imaging textures
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1. Department of Radiology, First People's Hospital of Dadukou District, Chongging 400084, China; 2. Department of Radiology,

Southwest Hospital, Chongging 400038, China

Abstract: Objective To predict postoperative recurrence of early-stage hepatocellular carcinoma (HCC) following radical resection
based on magnetic resonance imaging (MRI) textures. Methods The textural features of HCC on preoperative MRI images were
analyzed with MaZda software in 150 patients with early HCC (BCLC stage 0-A). The optimal feature sets obtained using Fisher,
probability of error plus average correlation coefficients (POE+ACC, PA) and mutual information algorithms were classified
with artificial neural network (ANN) for predicting the postoperative recurrence of HCC following radical resection. Results
In the 150 patients with early HCC, the ANN prediction model with 10 optimal textures obtained by PA algorithm achieved a
prediction accuracy of 100% for postoperative recurrence. Conclusion ANN model established based on the optimal MRI textures
obtained using MaZda software can effectively predict the postoperative recurrence of early-stage HCC to assist in treatment

planning.
Keywords: early hepatocellular carcinoma; postoperative recurrence; magnetic resonance imaging; textual features; artificial
intelligence
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a: No recurrence (casel) b: No recurrence (case2)

c: Recurrence (casel) d: Recurrence (case2)

T.WI: T;-weighted imaging; MRI: Magnetic resonance imaging; HCC: Hepato cellular carcinoma
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Fig.1 T\WI sequence of MRI of HCC
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Fig.2 MaZda software interface and regions of interest on MRI images
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Tab.1 Clinical information of patients

Characteristics

No recurrence (n=111)

Recurrence (n=39)

Gender (male/female) 97/14 34/5
Age (years) 53+11 51+11
HBsAg (negative/positive) 19/92 7132

Preoperative serum AFP

> 100 ng/L 16
<100 ng/L 23
Liver cirrhosis (yes/no) 56/55 23/16
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Fig.3 Bar graphs of selected features with statistical significance (error bar is standard deviation)
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Tab.2 ANN prediction results using feature sets obtained by different algorithms

Feature selection algorithm  Sensitivity/%

Specificity/% Accuracy/% Misclassified No.

Fisher 97.44
PA (POE+ACC) 100.00
Mi 94.87
PF+PA+MI 97.44

99.10 98.67 100, 129
100.00 100.00 =
100.00 98.67 138, 146
100.00 99.33 138

POE: Probability of error; ACC: Average correlation coefficients; MI: Mutual information
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