PRERr ﬁjﬁfﬁl@%ﬁ%ﬁ?ﬁa ~ A5 (MST2) &4 puE 1

Development and Evaluation Of A Gastroendoscopic Automatic
Classification Report System Based on Gastroendoscopic Minimal
Standard Terminology Version 2
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In this research we used information retrieval (IR) technique and natural language
processing (NLP) to transform nonstructural free style gastroendoscopic reports into



structured formatted with the extensive markup language (XML) based on the
minimal standard terminology version 2 (MST2) ontology. These structured reports
can be used for classification, query, sharing and medical decision making. These
reports and their counterparts, the endoscopy images, can be integrated as an
intelligent endoscopic report system to support more accurate and precise information
for decision making on care and treatment.

Study design: The terms proposed in for describing location of findings, terms, and
diagnosis were used to match the ones in the gastroendoscopy reports. The MST2
terms are classified into three categories. The match score was evaluated based on the
fitness of the terms described in each subcategory with MST2 from complete match
scored 3 to no match scored 0.The total scores are 27. Each report was processed by
the techniques including synonym transformation, segmentation, ordering, indexing,
marking up and classification. Synonym transformation technique is used to map the
local terms to the corresponding MST2 terms. A report is segmented into four
paragraphs by four leading words: Esophagus, Stomach, Duodenum and Impression.
We marked up the standard MST2 terms and calculated each standard MST2 term’s
position in each segmented paragraph. Finally, we transformed the reports into
structured gastroendoscopic reports. We evaluated the power of information retrieval
and text analysis by using the precision rate and recall rate. We selected 1266
gastroendoscopy reports recorded by five gastroenterologists in 2001 in a municipal
hospital as the training set and other 1699 medical examination reports, in which 489
gastroendoscopy reports and 30 therapeutic endoscopy reports recorded by 6
gastroenterologists, from a municipal medical center as the testing set. The programs
were written by JAVA language and the reports were stored as XML files.

Results: There were only 33 (2.7%) reports that matched the MST2’s standard terms
and ontology in 1235 reports from the training set, but 60% of the reports could score
from 4 to 6 in each category. We analyzed 1266 reports from the training set and
developed ten synonym templates based on MST2 standard terms. Using the synonym
templates for extraction of MST2 terms from the reports, we could increase the
number of terms up to 2.56 folds compare to those without the templates. There were
higher than 95% precision rate and recall rate to segment those reports from both the
training set and testing set into 4 segments. We evaluated information retrieval
function with stomach, ulcer and body. The training set tuned the precision rate as
76.9% and the recall rate as 100%. The results of the testing set were precision rate
68.75% and recall rate 100%. We set the extraction model in fixed orders as
“esophagus/varices/grade ii/lower third”. We modified retrieval function from
precision rate 80%, recall rate 74.2% to precision rate 93.6% and recall rate 70.9% .
Discussion: It is discovered that nonnative English doctors could not precisely use



English standard terms to prescribe findings in the gastroendoscopy examinations.
Hardly to extract accurate information from these reports. But, there were still some
fixed formats in gastroendoscopic reports may segment it into designed paragraphs
with high (>95%) precision rate and recall rate. If the data sets mixed with various
reports from colonoscopy or sonography examinations, the precision rate will
decrease lower than 60%. We could retrieval terms with high recall rate after
synonym transformation to be standard terms but lower precision rate (70%) in
medical examination reports. The reasons were that the terms we retrieved may not
being relevant. We need natural language processes to parse the terms to get higher
precision rate. There were fixed position orders in some gastroendoscopic reports. If
we input some terms’ orders then we could improve our retrieval precision rate. We
found that physicians recorded normal reports with fixed template. There were 144
reports recorded ulcer in the position 18 of stomach paragraph and 95% reports
associated with no ulcer. When we retrieved more than one terms with relevant such
as bleeding, ulcer and erosion, we need vector analysis with position among them and
to get more accurate precision rate and classification rate.. We can process free style
nonstructural gastroendoscopic reports by natural language to be a structured standard
reports. Also errors may cause by erratum, personal abbreviations and negative
descriptions. We need more powerful medical dictionary and synonyms map to parse
the terms written by nonnative English doctors. Word’s position vectors and report’s
models could be the factors for artificial intelligence. We analyzed automatic
classified structured reports according to NLP algorithm. The main lesions in
Esophagus segments were a single erosion or ulcer. The main lesions in Stomach
segments were multiple erosions or a single superficial ulcer without bleeding. The
main lesion in Duodenum segments was a single cratered ulcer.

Conclusion: It was difficult to analyze the medical reports recorded by those
nonnative English doctors due to the large discrepancy in terms, grammar and
prescriptions, There were personal abbreviations and wrong spellings including
formatted or typed errors that made natural language processing more difficult. What
if we could use standard terminology concept space and domain knowledge that we
could extract information more accurately. This research selected World Organization
for Digestive Endoscopy (OMED) published Minimal Standard Terminology Version
2 for synonyms and structured transformation’s templates and transformed the
gastroendoscopic reports to XML reports. These transformations could improve
information retrieval and text analysis accuracy. The standard terms synonym
transformation and markup with XML reports could be a useful nature language
process to analyze the nonstructural free style gastroendoscopic reports.



