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Medical Report Generation With Fine-grained
Retrieval-based Refinement
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2. Joint Centre for Artificial Intelligence Research, Shandong University, Jinan, Shandong 250101, China;
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Abstract:  Automatic generation of medical diagnostic reports can reduce physicians’ workload, improve reporting
efficiency, and mitigate subjective variations in report writing. Existing retrieval-enhanced methods usually introduce
reports from similar cases as reference texts into the generation process to provide diagnostic semantic cues and improve
report quality. However, most existing methods remain at the level of coarse-grained text retrieval, which can lead to the
problem of “global similarity but local lesion inconsistency”, causing irrelevant lesion descriptions in retrieved reports to
interfere with the generated results. In addition, substantial differences in terminology and writing styles among physicians
may introduce additional noise when multiple retrieved reports are directly incorporated, thereby affecting the accuracy of
report generation. To address these issues, this paper proposes a fine-grained retrieval-enhanced medical report generation
framework, termed FRMRG(Fine-grained Retrieval-enhanced Medical Report Generation). First, an anatomy-aware fine-

grained correction module is designed to refine the coarse-grained retrieved texts, preserve information relevant to the
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current medical image, and suppress interference from inconsistent lesion descriptions. Second, a structured prompt-driven
initial report generation module is constructed to map multiple relevant reports into a unified semantic space and organize
diagnostic information using fixed prompt templates, thereby reducing the influence of differences in report-writing styles
and generating an initial report. Finally, a multimodal final report generation module is developed, in which the initial report
serves as a semantic prior and is integrated with visual features to guide a large language model in generating coherent
medical reports consistent with clinical findings. Through the above design, FRMRG can effectively exploit diagnostic
information contained in retrieved reports, reduce interference from irrelevant lesion descriptions and writing-style
variations, and further constrain the report generation process with visual information, thereby improving the semantic
consistency between generated content and medical images. Experimental results demonstrate that FRMRG consistently
outperforms the second-best methods on the IU-X-Ray(Indiana University Chest X-Ray Collection), MIMIC-CXR(Medical
Information Mart for Intensive Care Chest X-Ray), and a private clinical gastroscopy dataset, with BLEU-1 improvements
of 2.8%, 2.1%, and 1.7%, respectively, and METEOR improvements of 1.4%, 3.0%, and 3.2%, respectively. These results

indicate that FRMRG can effectively improve the quality of medical report generation and exhibits good generalization

capability.
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Table 1 ~ Performance comparison of FRMRG with state-of-the-art medical report generation methods on the IU X-Ray and MIMIC-CXR datasets
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Table 2 Comparison of different retrieval-result processing strategies
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Table 3 Effects of different modules on report generation performance
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Table 4 Comparison of report generation performance of different methods on the private clinical gastroscopy dataset
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