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[Abstract] Objective: To address the challenges of unstructured classical Chinese expressions, nested entity relationships,
and limited annotated data in famous traditional Chinese medicine (TCM) case records, this study proposes a joint relation

extraction framework that integrates data augmentation and entity mapping, aiming to support the construction of TCM diagnostic
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knowledge graphs and clinical pattern mining. Methods: We developed an annotation structure for entities and their relationships in
TCM case texts and applied a data augmentation strategy by incorporating multiple ancient texts to expand the relation extraction
dataset. A cascade binary tagging framework for relation triple extraction (CasRel) model for TCM semantics was designed,
integrating a pre-trained bidirectional encoder representations from transformers (BERT) layer for classical TCM texts to enhance
semantic representation, and using a head entity-relation-tail entity mapping mechanism to address entity nesting and relation
overlapping issues. Results: Experimental results showed that the CasRel model, combining data augmentation and entity
mapping, outperformed the pipeline-based Bert-Radical-Lexicon(BRL )-bidirectional long short-term memory(BiLSTM )-Attention
model. The overall precision, recall, and F-score across 12 relation types reached 65.73%, 64.03%, and 64.87%, which represent
improvements of 14.26%, 7.98%, and 11.21% compared to the BRL-BiLSTM-Attention model, respectively. Notably, the F|-
score for tongue syndrome relations increased by 22.68% (69.32%) , and the prescription-syndrome relations performed the best
with the F|-score of 70.10%. Conclusion: The proposed framework significantly improves the semantic representation and
complex dependencies in TCM texts, offering a reusable technical framework for structured mining of TCM case records. The

constructed knowledge graph can support clinical syndrome differentiation, prescription optimization, and drug compatibility,

providing a methodological reference for TCM artificial intelligence research.
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Fig. 2 Technical route of joint relation extraction of famous medical records
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