Overview of MiReportor: Generating Reports for Multimodal Medical Images
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Abstract

This demo paper presents a brief
introduction of MiReportor, a computer-
aided medical imaging report generator,
which leverages a unified framework of
medical image understanding and
generation to predict readable descriptions
for medical images, and assists radiologists
in imaging reports writing.

1 Introduction

In the intelligent-assisted diagnosis scenario,
computers are required to present reliable
interpretation of medical imaging findings.
Medical Imaging Report Generation (MIRG)
integrates advanced technologies such as
computer vision and natural language processing
for identifying critical information from medical
images and giving reasonable explanations
(Messina, 2022). This demo paper presents a brief
overview of MiReportor (Medical imaging
Report generator), a prototype system designed
for computer-aided imaging report writing, open
accessed by
http://mireportor.com

MiReportor generates fluent imaging reports in
both Chinese and English and provides human-
computer interaction service for radiomics
researchers on image reading, report reviewing and
editing.
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2 System Overview

The initial design of MiReportor was derived from
the unified framework of medical image
understanding and generation that we proposed
earlier (Wang, 2019). It takes multimodal medical
images, such as CT, X-ray, Ultrasound, etc. as input,
and predicts related semantic labels as well as brief
readable descriptions of radiology findings. In the
recent work, we refer to the latest progress on
vision-language representation (Feng, 2022) and
update our workflow (see Figure 1).

2.1 Medical Image-Text Representation

Well pre-trained medical image-text representation
is the basis for generating good descriptions. We
selected the visual-language model BLIP (Li, 2022)
as our backbone network to build a joint
representation model of medical images and texts.
We collected open source datasets containing
parallel medical image and texts such as ROCO
(Pelka, 2018) ' and MedICaT (Subramanian,
2020)?%, nearly 299K medical image -text pairs for
pre-training. We also extracted millions of medical
image-text pairs from biomedical literatures and
utilized the data bootstrapping strategy suggested
by BLIP to filter noisy image-text pairs for
optimizing the representation model.
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Figurel: Workflow of MiReportor.
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2.2 Fine-grained Multi-label Classification

We measured the potential semantic association
between medical images and reports by computing
their cross-modal semantic similarities. By
referring to medical knowledge systems such as
UMLS and MeSH, we performed secondary data
annotation on medical image datasets according to
medical terms and their semantic types. Then we
constructed a transfer learning-based fine-grained
multi-label classification model to identify key
semantic concepts related to medical images
(Wang, 2021).

2.3 Medical Multimodal Encoder-Decoder

Since general vision-language model is too large to
be applied under low resources, we refer to Liu
(2021)’s work on Multi-stage Pre-training and
proposed an improved Medical Multimodal
Encoder-Decoder (MMED) adapted to the medical
scenarios. To capture the alignment of medical
images and multi-grained texts, MMED was pre-
trained in multiple stages with different training
tasks and optimizing objectives. More details about
MMED are under review for publication, and we
will update this module in the future version.

2.4 Medical Image Caption Prediction

Interpretable descriptions of medical images are
the basic composition of semi-structured imaging
reports. We developed multiple caption prediction
models that generate hierarchical texts for multi-
modal medical images, including semantic labels,
image sentence topics and coherent sentence
descriptions. To obtain accurate reports for specific

anatomical parts and imaging types, we fine-tuned
caption models based on different open-sourced
datasets of real medical imaging reports, such as
MIMIC-CXR (Johnson, 2019), Chest X-ray
(Demner-Fushman, 2016), etc. One of them is
TMRGM (Wang, 2021)*, a chest X-ray report
generation model. Further, by connecting the
efficient Aliyun translation interface service,
multilingual reports can be output.

3 Evaluation

Considering the various linguistic and visual
characteristics of different groups of people, we
manually annotated a sentence template library of
chest X-ray image reports. We used TMRGM to
generate image reports for healthy and patient
groups respectively. We validated the performance
of chest X-ray caption prediction based on the U
Chest X-ray Dataset, see Table 1. An example of
X-ray report generated by our system is illustrated
in Figure 2. The current demo deployed both
TMRGM and a BLIP-based Chest X-ray report
generation model. Users can compare and choose
the one suitable to their data. More report
generation models will be integrated for other
imaging types and body parts in the future.

Chest X-ray  Generated Reports

No acute cardiopulmonary findings

FRIECHER

The lungs and pleural spaces show no acute abnormality
HHEEETALRE

The cardio mediastinal silhouette and pulmonary
vasculature are within normal limits in size

LHREHIBNEREXNEESTEER
No typical findings of pulmonary edema

FHRBPFKRR

Figure2: An example of imaging report generated

by MiReportor.
Method Bl B2 B3 B4 MT RG cD
(W£§N2e(§18) 0.286 0.160 0.104 0.074 0.108 0.226 -
CoAtt
Uing 2018 0303 0.181 0.121 0.084 0.132 0.249 0.175
Adapt-att 0378 0255 0.185 0.138 0.162 0.316 0.387
BLIP 0.394 0.232 0.154 0.109 0.167 0315 0.257
TMRGM 0.419 0.281 0.201 0.145 0.183 0.280 0.359

Table 1: Preliminary results of Chest X-ray Report Generation, in which B1 to B4 refer to BLEU score, MT refers to

METEOR, RG refers to ROUGE, and CD refers to CIDEr.

4 Conclusions

This paper briefly introduces MiReportor, a
prototype system for interactive generation of

3 https://github.com/zhangyudoc/TMRGM

medical imaging reports in both Chinese and
English. Experiments based on public chest X-rays
revealed the ability of computers on understanding
and interpreting medical images. It facilitates the
human-computer collaboration practice of imaging



diagnosis, which may contribute to the efficient
communication between radiologist, clinicians,
and patients.
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