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Background

• Segmentation for disease progression, pre- and post-

operative treatment planning

• Labeling 3D MRI/CT volumes is time-consuming 

and requires specialized medical knowledge.

• Most of unsupervised segmentation are 

reconstruction-based methods.

• Instance-level contrastive loss does not take into 

account the pathological characteristics of lesions in 

medical images.

Method

1. Overall architecture (see Fig. 1)

2. Foreground-Background Determination

3. Lesion-Normal Tissue Discrimination

a) Coarse-grained Discrimination:

Cross entropy loss.

b) Fine-grained Discrimination:

Results
Dataset:

• BraTS 2018 (MRI scans: T1, T1ce, T2, T2-F)

• CQ500 (CT scans): Preprocessed by Brain Extraction Net (BEN) [1]

Results:

1. Our proposed method achieves the Dice scores of 84.05% and 69.93% 

on BraTS and CQ500 datasets

2. Our method is not bound to GMM-initiated segmentation

Ablation Studies:

1. Effectiveness of Each Module (see Table 2)

2. Effectiveness of Temperature-calibrated Logits (see Table 3)

Conclusion

To summarize, we have presented a new 
unsupervised framework for medical image 
segmentation using a novel cross-granularity 
contrastive module. Our module contains coarse-
grained and fine-grained discrimination paths, 
enabling the network to capture the distinctions 
between lesions and normal tissues at different 
levels of context. We evaluate our method on two 
large public datasets of CT/MRI scans and 
demonstrate that our approach improves a 
Gaussian mixture model-based segmentation by 
up to 9%, which surpasses all other unsupervised 
segmentation methods by a large margin. 
Additionally, our module can also be combined 
with other existing unsupervised segmentation 
methods to further enhance their performance.

[1] "BEN: a generalizable Brain Extraction Net for multimodal 

MRI data from rodents, nonhuman primates, and humans." eLife

(2022).

Figure 1. Schematic of our module. 

Figure 2. Visualization of exemplary segmentation results on BraTS and CQ500 dataset.
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