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Machine learning model based on plain MRI for evaluation on
hepatic fibrosis staging of rabbits
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Dalian University of Technology, Dalian 116024, China)

[Abstract] Objective To observe the value of machine learning model based on plain MRI for evaluation on hepatic
fibrosis staging of rabbits. Methods A total of 35 male rabbits were randomly divided into experimental group (n=30)
and control group (n=15). In experimental group, liver fibrosis models were established by subcutaneous injection of
carbon tetrachloride and olive oil 1: 1 mixed solution twice a week in the neck, while rabbits in control group were
subcutaneously injected with the same amount of normal saline twice a week. Rabbits in both groups were injected for 10
weeks. Abdominal fat suppression TIWI (T1IWI-FS) were collected in batches at the end of 5, 6, 7 and 10 weeks after
injection. Then the animals were sacrificed, and the livers were harvested. After HE and Masson staining. liver fibrosis
was divided into FO—4 stages according to METAVIR scoring system. Combined with pathological results, the regions of
interest (ROI) were delineated, the texture features were extracted and features were selected in each stage of liver lobe.
An algorithm combining semi-supervised learning and active learning were used to build a classifier model. The accuracies
of five-stage classification and pairwise classification in assessment of liver fibrosis staging were counted. Results Two
rabbits in experimental group died during modeling, while all rabbits in control group survived. A total of 180 ROI were
selected s pathological findings showed the stage of liver fibrosis as FO (n=32), F1 (n=37), F2 (n=33), F3 (n=54) and
F4 (n=24). In five-stage classification recognition, the accuracy of the classifier model for FO, 1, 2, 3 and 4 stages was
87.50% (28/32), 40.54% (15/37), 66.67% (22/33), 64.81% (35/54) and 37.50% (9/24), respectively, the average
accuracy was 60.56% (109/180). In pairwise classification, the average accuracy of FO vs F1—4, F0 vs F1—2, F0 vs
F3—4, F1—2 vs F3—4, FO—2 vs F3—4 was 95.56% (172/180), 95.10% (97/102), 96.36% (106/110), 68.92%
(102/148) and 65.56% (118/180), respectively. Conclusion The emerging SSL and AL classifier model constructed
based on plain MRI could effectively evaluate the stage of liver fibrosis in rabbits.
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