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Abstract. In Korea, the Korea Centers for Disease Control and Prevention operates 
the Korea BioBank Network (KBN). KBN has pathological records that collected 
in Korea and it is useful dataset for research. In this study, we established system 
that time efficient and reduced error by step-by-step data extraction process from 
KBN pathological records. We tested the extraction process by 769 lung cancer 
cohorts and 1292 breast cancer cohorts and accuracy is 91%. We expect this system 
can be used to efficiently process data from multiple institutions, including Korea 
BioBank Network. 
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1. Introduction 

Pathological records are essential for many studies such as cancer diagnosis, treatment, 

and prognosis, but they are usually written in free text format and need to be converted 

to a standardized and structured format. In Korea, the Korea BioBank Network collects 

and distributes biobank samples and clinical data [1], but data collection methods vary 

and manual data entry can lead to errors. Recently, rule-based natural language 

processing (NLP) systems have been used to extract structured genotype information 

from free-text reports [2,3]. To improve data quality, this research find efficient ways of 

collecting essential data from pathology records must be found to minimize errors 

2. Methods 

This study presents a system that uses rule-based extraction to quickly and accurately 

retrieve data from pathological records texts. The system utilizes Python and its packages 
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to create a user-friendly interface with a step-by-step process that reduces error rates. 

The process involves creating a sample population, validating and checking for missing 

data, setting a Large Frame and a Small Frame, saving inserted terms and extracted words 

as a dictionary, and extracting the final result from the text of the pathological records. 

 

Figure 1. Flow chart of the extraction process. 

3. Results 

This study tested the extraction process on 769 lung cancer and 1292 breast cancer 

cohorts, achieving an extraction rate of 95% and 91%, respectively. The process was also 

successful in standardizing the information. Additionally, the time taken for the process 

was 15 minutes for lung and breast cancer records, as opposed to the previous manual 

process which took over 1 hour. This suggests a significant reduction in the time required 

for information extraction.  

4. Conclusions  

This study presents a system for automated data extraction and management from 

multiple institutions record. The system is designed to allow researchers with knowledge 

of pathology recording technology and clinical expertise to easily extract and manage 

data, while allowing the system to check the extraction rate and update extraction 

conditions for changed terms and forms. Additionally, the system can be installed in 

medical data management platforms for efficient and effective ETL for quality 

verification 

References 

[1]  Ko SJ, Choi W, Kim KH, Lee SJ, Min H, Oh SW, Choi IY. Common Data Model and Database System 

Development for the Korea Biobank Network. Appl Sci. 2021 Jan;11(24):11825, doi: 

10.3390/app112411825. 

[2]   Lee KH, Kim HJ, Kim YJ, Kim JH, Song EY. Extracting Structured Genotype Information from Free-

Text HLA Reports Using a Rule-Based Approach. J Korean Med Sci. 2020 Mar;35(12):e78, doi: 

10.3346/jkms.2020.35.e78.  

[3]  Chen L, Gu Y, Ji X, Lou C, Sun Z, Li H, Gao Y, Huang Y. Clinical trial cohort selection based on multi-

level rule-based natural language processing system. J Am Med Inform Assoc. 2019 Nov;26(11):1218-

1226, doi: 10.1093/jamia/ocz109. 

S. Ko et al. / Text Extraction and Standardization System Development for Pathological Records 1441


