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1. Methodology
1.1. Details on Tissue Segmentation Masks

We provide more details regarding the tissue segmenta-
tion masks extracted by the pre-train CXAS model [5] for
the proposed Mask-guided Organ Prototype Feature Extrac-
tion mechanism (Sec. 3.1). The details are presented in
Table 1. For each given image, the CXAS model can ex-
tract totally a fixed number of masks for different tissues
in the radiology images, such as lung lobes, lung zones,
and lung halves. However, some tissues are irrelevant to
the descriptions in the report, such as the abdomen, trachea,
etc. Therefore, out of a total of 159 generated mask images,
only 97 are useful for the COMG model. These include
70 for bones, 15 for lungs, 6 for the heart, and 6 for the
mediastinum. Fig. 1 shows the example of mask images
extracted from the input image using the CXAS model.

Input Image

Figure 1. The mask image generated after the CXAS from the
MIMIC-CXR benchmark. Med. means the mediastinum.

1.2. Disease Symptom Graph

We have presented the details on the disease knowledge
graph obtaining the prior-disease captions, as presented in
Fig. 2. It is based on the professional analysis of the rela-

Regional Mask Images | Num. | Region Total Mask
Lung lobes 5

Lung zones 8 Lung

Lung halves 2

Heart region 6 Heart 159
Mediastinum 6 Mediastinum

Ribs 46 Bone

Ribs super 24

Table 1. The specific information of masks generated by the
CXAS model [5], as well as the mask images we ultimately used.

Cardiomegaly

Enlarged

Cardiomediastinim

Wea || Fernal

‘Atelei:tasis‘ ‘Infilt:ation ‘Emphi/sema‘ ‘Pneulmonia‘ ‘Consolidation‘

‘Nodule‘ ‘Opacity‘ ‘Edema‘ ‘ Lesion ‘ ‘Fibrosis‘ ‘ Mass ‘

Figure 2. The symptom graph summarizes the related diseases for
each organ in the MIMIC-CXR dataset. Specifically, we focused
on four organs: bone, lung, heart, and mediastinum.

tionship between the organs and the corresponding diseases
in the radiology images. Specifically, the graph was devel-
oped in [3], taking into account symptom correlation, symp-
tom characteristics, occurrence location, and other relevant
factors.

2. Dataset

Table 2 provides detailed information on the two bench-
marks used to evaluate the COMG model. The table shows
that MIMIC-CXR contains more cases than IU-Xray. Addi-



COMG: frontal and lateral views of the
chest were obtained . the heart is of normal size
with normal cardiomediastinal contours . the
pulmonary vasculature is unremarkable . the
lungs are clear without focal or diffuse
abnormality . no pleural effusion or
pneumothorax . osseous structures are
unremarkable . no radiopaque foreign bodies ..

GT: no focal consolidation pleural effusion or
pneumothorax is seen . heart and mediastinal
contours are within normal limits . lungs are
again noted to be hyperinflated ..

COMG: as compared to the previous
radiograph there is no relevant change . the lung
volumes remain low . the size of the cardiac
silhouette is at the upper range of normal but
there is no evidence of pulmonary edema . no
larger pleural effusions . no evidence of
pneumonia ..

GT: as compared to the previous radiograph
there is unchanged evidence of moderate-to-
severe pulmonary edema . however the interstitial
component of the edema is more prominent on
the current image . the presence of a small pleural
effusion cannot be excluded . unchanged mild
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COMG: frontal and lateral views of the chest
were obtained . the patient is status post median
sternotomy and cabg . there are relatively low lung
volumes which accentuate the bronchovascular
markings . given this no focal consolidation pleural
effusion or evidence of pneumothorax is seen . the
cardiac and mediastinal silhouettes are stable ..

GT: aleft hilar mass is noted which appears new
compared with prior exam of . there is also increased
vascular markings in the remaining lung fields as well
as a new left-sided pleural effusion . there is mild-to-
moderate cardiomegaly which appears to be slightly
worsened compared with prior exam . there is no
pneumothorax . sternotomy wires are intact . multiple
surgical clips are noted in the left hemithorax ..

COMG ap upright and lateral views of the chest
provided . left chest wall pacer device is again noted with
leads extending to the region of the right and
right ventricle . lung volumes are low limiting
assessment . allowing for this there is no convincing
evidence for pneumonia or edema . no large effusion or
pneumothorax . cardiomediastinal silhouette is stable .
bony structures are intact ..

GT: frontal and lateral views of the chest were
obtained . a single-lead left-sided aicd is again seen with
lead extending to the expected position of the right
ventricle . there has been interval removal of a right
internal jugular central venous catheter . there is
minimal interstitial edema . no large pleural effusion or
pneumothorax . the cardiac silhouette remains mildly
enlarged . the aorta is tortuous . no focal consolidation
seen ..

Figure 3. The visulization of prediction results by the COMG model. GT is the abbreviation of the Ground Truth.

IU-Xray [2] MIMIC-CXR [4]
Dataset Train  Val.  Test Train Val.  Test
Image 52K 0.7K 1.5K | 369.0K 3.0K 5.2K
Report 28K 04K 0.8K | 222.8K 1.8K 3.3K
Patient 28K 04K 08K | 646K 0.5K 0.3K
Avg. Len. | 37.6  36.8 33.6 | 53.0 53.1 664

Table 2. The specifications of two benchmark datasets that will be
utilized to test the COMG model.

tionally, the table provides detailed information on how the
data is split for these two benchmarks [1].

3. Visualization Results

This section demonstrates more visualization results pre-
dicted by the COMG model. More details are shown in
Fig. 3. We have found that the reports generated by our
model are more closely related to the ground truth. This
includes key organs such as the heart, lungs, and atrium,
as well as corresponding diseases such as pleural effusions,
pneumothorax, etc.
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