CXPMRG-Bench: Pre-training and Benchmarking for X-ray Medical Report Generation
on CheXpert Plus Dataset
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Visualization & Conclusions

Visualization of model predictions on MIMIC-CXR. X-ray images and
their corresponding ground-truths, along with the output of our model

Motivation

Proposed MambaXray-VL Pre-training Framework

Autoregressive Generation Loss

Medical Report
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(1) Transformer-based vision backbone models exhibit
quadratic time complexity, whereas the Mamba

architecture  demonstrates  linear  computational & v ) - ' - Prompt and R2GenGPT model generation reports on the MIMIC-CXR dataset.
complexity.  Current medical pre-training models ; x 24 P | x 24 ) x24  Our three-stage training— Matching sentences In our report are highlighted in yellow, R2GenGPT
oredominantly employ single-stage frameworks that Sy R » SwiGLU Mamba-based matching sentences are highlighted in cyan, and sentences matching by
utilize either image-only datasets or image-report paired % ‘ , 2 ‘ = i . autoregressive pre-training, both models are highlighted in pink.
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right hemidiaphragm is seen.

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.

Experiment

Comparison of our model with mainstream models on
CheXpert Plus.
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Pa and lateral views
provided. There is no focal consolidation
effusion or pneumothorax. The
cardiomediastinal silhouette is normal.
Imaged osseous structures are intact. No
U || free air below the right hemidiaphragm is
1 seen.
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Stage 3
Supervised Fine-tuning

Benchmark Overview

Llama2-7B [2023] -
R2GenGPT [2023] -

XProNet [2022]

R2GenCSR [2024]

* \ Qwen2 [2024]

MambaXray-VL-B [2024]
\Orea2-13B [2023] (Ours)

(Ours)

standalone X-rays as well
as coarse- and high-
precision Image—report
pairs.

MambaXray-VL-L |2024|

An overview of

Pa and lateral views of the chest provided. There is no fo-
cal consolidation elfusion or pneumothorax. The cardio-
mediastinal silhouette is normal. Imaged osseous struc-
tures are intact. No free air below the right hemidi-
aphragm is seen. Elevation of the right hemidiaphragm
is unchanged from chest radiograph.

Frontal and lateral views of the chest were obtained.
Dual-lead left-sided pacemaker is again seen with leads
extending to the expected positions of the right atrium
and right ventricle. The lungs are hyperinflated with flat-
tening of the diaphragms suggesting chronic obstructive
pulmonary disease. No pleural effusion or pneumothorax
is seen. Slight increased opacity at the right lung base
best seen on the fron.

As compared to the previous radiograph there is no rele-
vant change. The monitoring and support devices are con-
stant. Low lung volumes borderline size of the cardiac
silhouette. Mild pulmonary edema. Moderate retrocar-

diac atelectasis. NG EVIOEREEONPASHRIONE

Pa and lateral views of the chest provided. There is no fo-
cal consolidation effusion or pneumothorax. The cardio-
mediastinal silhouette is normal. Imaged osseous struc-
tures are intact. No free air below the right hemidi-
aphragm is seen. Clips are noted in the right upper quad-
rant of the abdomen.

Frontal and lateral views of the chest were obtained.
Dual-lead left-sided pacemaker is again seen with leads
extending to the expected positions of the right atrium
and right ventricle. There is no evidence of pneumothorax
or pleural effusion. The lungs are hyperinflated with flat-
tening of the diaphragms consistent with chronic obstruc-
tive pulmonary disease. Cardiomediastinal silhouette is
stable. Bony structures are intact.

As compared to the previous radiograph there is no rele-
vant change. The monitoring and support devices are in
unchanged position. Low lung volumes with minimal at-
electasis at both lung bases. No larger pleural effusions or
pneumothorax. Borderline size of the cardiac silhouette.
No pulmonary edema. No other parenchymal abnormali-
ties.

tures are intact. No free air below the right hemidi-
HPRFAEANISISERN] Surgical clips in the right upper quad-

rant suggest prior cholecystectomy .

Frontal and lateral chest radiographs demonstrate hyper-
expanded lungs with consis-
tent with There is
fil focal consolidation
The cardiac mediastinal and hilar contours are unremark-
able. A left-sided pacemaker device is noted with leads
terminating in the right atrium and right ventricle.

In comparison with the study of IHEIGRIGHNEMRISIH

remain in place. Continued enlargement of
the cardiac silhouette with pulmonary vascular conges-
tion and bilateral pleural effusions with compressive at-
electasis at the bases. acute focal -
MA@ or pneumothorax. Central catheters remain in
place.

Our method offers three advantages:
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