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① Transformer-based vision backbone models exhibit 

quadratic time complexity, whereas the Mamba 

architecture demonstrates linear computational 

complexity.  Current medical pre-training models 

predominantly employ single-stage frameworks that 

utilize either image-only datasets or image-report paired 

data, resulting in inadequate utilization of 

comprehensive medical data resources.

② The newly released CheXpert Plus, a large-scale 

thoracic imaging dataset comparable to MIMIC-CXR, 

holds significant research value.  However, its lack of 

standardized evaluation benchmarks presents challenges 

for comparative methodological validation in 

downstream studies.

Comparison of our model with mainstream models on 

CheXpert Plus.

Our three-stage training—

Mamba-based 

autoregressive pre-training, 

X-ray image–report 

contrastive learning, and 

supervised fine-tuning—

maximizes use of 

standalone X-rays as well 

as coarse- and high-

precision image–report 

pairs.

An overview of 

Banchmark on the 

CheXpert Plus dataset, 

where blue represents 

the mainstream 

models, green 

represents different 

LLM/VLM, and red 

represents the model 

we proposed.

Visualization of model predictions on MIMIC-CXR. X-ray images and 

their corresponding ground-truths, along with the output of our model 

and R2GenGPT model generation reports on the MIMIC-CXR dataset.  

Matching sentences in our report are highlighted in yellow, R2GenGPT 

matching sentences are highlighted in cyan, and sentences matching by 

both models are highlighted in pink.

Our method offers three advantages:

① A comprehensive benchmarking framework has been established for 

the newly released CheXpert Plus dataset, ensuring systematic and 

equitable performance evaluation.

② We propose a three-stage medical pre-training framework that 

achieves comprehensive integration of three heterogeneous data 

modalities.

③The proposed MambaXray-VL architecture demonstrates seamless 

integration capability as a vision backbone for existing models, 

achieving significant performance enhancements.
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