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Microvascular Invasion in HCC

 MVI is an independent risk factor for recurrence and survival after surgery or transplantation in HCC

patients (5-year overall survival rate is 10%-20%).

 Postoperative histopathological diagnosis of MVl is difficult to meet the requirements of preoperative

diagnosis.

Fig 2. Schematic diagram of baseline sampling sites for liver 

tumor specimens[1].

① M0: no MVI;

② M1 (low-risk), MVI < 5 and at ≤ 1 cm away from the adjacent liver 

tissue;

③ M2 (high-risk), MVI > 5 or at > 1 cm away from the adjacent liver 

tissue.

[1] Wang, W., Guo, Y., Zhong, J. et al. The clinical significance of microvascular invasion in the surgical planning and postoperative sequential treatment in 

hepatocellular carcinoma. Sci Rep 11, 2415 (2021). 

Fig 1. A schematic diagram of the microvascular invasion process in 

Hepatocellular Carcinoma Cell [1]. 2
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Radiomics Methods

Fig 3. Flowchart of radiomics analysis for MVI prediction [2].
[2] Yang et al. Front. Oncol. 11:756216. doi: 10.3389/fonc.2021.756216

• Hand-crafted features

• Rely on human subjective judgment 

• Low-level features
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Radiomics Methods

Fig 4. Deep learning models for MVI prediction [3].

[3] Wei  et al. Cancers (Basel). 2021 May 14;13(10):2368. 

• Single modality

• Low accuracy

• Poor interpretability 

(not suitable for clinical use)
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Proposed Method

Able to distinguish tissues with

density differences, but has limited

resolution for soft tissues.

Has good resolution for soft

tissues, but spatial resolution is

lower than that of CT.

Presence of complementary

information, joint prediction can

improve prediction accuracy.
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Proposed Method

Fig 4. CMIR: a unified cross-modality framework.

Fig 5. Inv-ResNet schematic diagram and involution operator. (a) Schematic diagram of Inv-ResNet. Two types of residual blocks are shown in

the figure. In the convolution operation block, some convolution operations are replaced by Involution operations. (b) Abstract representation of

Involution operator.
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Proposed Method

Fig 6. CMAM module. 7
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Proposed Method

Fig 7. SA Localization Module.
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 Training set 
Internal 

validation set 
External validation set 

Hospital name 

Zhejiang 

Province 

Run Run 

Shaw 

Hospital 
(RRSH) 

Zhejiang 

Province Run 

Run Shaw 
Hospital 

(RRSH) 

The First 

Provincial 

Wenzhou 

Hospital of 

Zhejiang 
(FPWH) 

Li Huili 

Hospital 
(LHH) 

Zhejiang 

Taizhou 

Hospital 

(ZTH) 

Zhejiang 

First 

Hospital 

(ZFH) 

Number of cases 406 130 102 185 79 

MVI (+) 124 31 42 61 40 20 

MVI (-) 201 50 88 41 145 59 

Positive and 

negative ratio 
1:1.62 1:1.61 1:2.1 1:0.67 1:3.625 1:1.97 

 

Dataset

Table 1. Multi-phase MRI dataset.
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Preprocessing

Fig 8. Typical images of MVI preprocessing on ART and PV.

Fig 9. Combination of three-channel images.
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Ablation Study

Table 2. The results of ablation study on different components.
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Experiments and Results
Table 3. The results of the experimental comparison in five hospitals.
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• We proposed a robust, high-precision cross-modal unified framework named CMIR based on multi-phase MR

images and clinical data, and applies it to the accurate prediction of microvascular invasion in HCC.

• Three important feature extraction, fusion and localization modules Inv-ResNet, CPAM and SA are proposed, they

enrich the semantic information across modalities and achieve the state-of-the-art performance on different

hospitals.

• In future work, we plan to fuse more modalities such as genetic information and apply the proposed algorithm to

clinical diagnosis.

Conclusion
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Thank you for your attention
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