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[Abstract]

SNOMED CT is the most widely used comprehensive clinical terminology system worldwide.
However, due to the vastness of the terminology and the continuous growth of medical knowledge, the
system involve quality issues such as structural inaccuracies and inconsistencies, including missing
concepts or relationships and hierarchical errors. In this paper, we propose a method to enhance the
consistency of the system by detecting potentially missing concepts by utilizing attributes linked to
concepts. The proposed method analyzes the characteristics of the attribute relationships of concepts,
extracts sibling concepts that share the same characteristics, and then evaluates whether the parent
concepts reflect these characteristics to detect potentially missing concepts. By applying this method to
the March 2023 SNOMED CT international release, we identified 564 instances where parent concepts
did not reflect the common attributes of their sibling concepts, and a total of 384 potentially missing

concepts were detected, including cases involving multiple parent concepts.
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I. Introduction
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Fig. 1. An example of relationships of a SNOMED CT concept

AL BolAle LS kolv] s 2
23 7oA S 7ol ol A TS ol
o AAHoz watel pa g PAlstaat dict 2 Aol

A2 WS SNOMED CTol §olgl 44 5 A5 54
2 Tt 44950] Aste] SAKE S42 Holt B /)
S Aol Zolth. 1 P4 S-S ol8sto] A
Moz ald Bo spde gAshe LuEe Al
0|2 BojAlol Kgstel BY AnE AZH Fo|
# A7) Baolth Ash WS ARHoz et
Aael g1 sl el olsls Sl AE 75 5
42 0183t Ol 40] FPRlE 189 54 ol 83l
of AHSatE WAl YTAFL AT FAAN J1E AT
of xpggol olct

¥ =R P4 oew Ptk WA 23olM:
SNOMED CT olale] ke o] it 43 o
FES BAYCL FPoIAE 440] AR S ThlE
NESS F5510 0% 5o v 21 faL Agal
© A0FS AT 4goIAE Ak WS ol §at
of SOlRPIoIN FRE 8 Jpag AEat g AN
gk opjgo R SgolA AE L FIAPE J|&d



Identifying Missing Concepts in SNOMED CT by Utilizing Attribute Relationships of Sibling Concepts 199

II. Related Work
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III. The Proposed Scheme
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Radiologic finding (finding)
Interprets > Radiographic imaging procedure

A
/\
/\

Radiology result normal (finding)
1 Interprets > Radiographic imaging procedure
Has interpretation = Normal

Radiology result abnormal (finding)
Interprets > Radiographic imaging procedure
Has interpretation > Abnormal

Fig. 2. An example of hierarchical characteristics of
interprets and has interpretation attributes
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(a) An example of sibling concepts
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(b) An example of adding a missing concept

Fig. 3. An illustrated example of detecting and adding a
potentially missing concept
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IV. Evaluation

1. Evaluation Environment
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Release)
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Clinical finding 118,729 32.94
Procedure 59,071 16.39
Body structure 41,037 11.39
Organism 33,115 9.19
Substance 27,319 7.58
Pharmaceutical/biologic product 25,195 6.99
Physical object 13,788 3.83
Qualifier value 10,891 3.02
Observable entity 10,336 2.87
Situation with explicit context 4,892 1.36
Social context 4,410 1.22
Event 3,230 0.90
SNOMED CT Model Component 1,868 0.52
Environment or geographical location 1,858 0.52
Specimen 1,766 0.49
Staging and scales 1,570 0.44
Special concept 635 0.18
Record artifact 510 0.14
Physical force 170 0.05
Total 360,390 100.00
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Table 2. Results of the detection of sibling concept
groups

Description Count Remark
Target concepts (Clinical finding) 118,729
Concepts having interprets attribute 31,764
Concepts having has interpretation
attribute 15,300
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and has interpretation attributes '
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Table 3. Classification of sibling concept groups
based on common attributes

# of Case Count Missing
Parents concepts
Single - 298 298
equal 53 53
. containment 31 31
Multiple intersection 2 2
no common 15 -
Total 399 384
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Table 4. An example of classification of sibling concept groups with multiple parents

Common interprets

P t hil ibli t . L
Case arents Children (sibling concept group) attribute of siblings
- A | tri tilit
Stomach finding bnormal gas rl.c mo I I y . .
equal Increased gastric motility Gastric motility,

Functional finding

Abnormal gastric motility
Increased gastric motility

function

Stool finding
containment

Abnormal feces
Feces normal
Occult blood detected in feces

Evaluation of stool

Evaluation finding

Feces normal
Occult blood detected in feces

specimen

Functional finding

intersection

Increased hormonal activity
Normal endocrine system function
Absence of hormonal activity
Endocrine system alteration

Endocrine function

Endocrine finding

Absence of hormonal activity
Endocrine system alteration
Decreased hormonal activity

Sensory nervous system finding

Disturbed sensory perception
Normal sensory perception

no common | Altered perception

Disturbed sensory perception

Sensory perception

Illusion function
Cognitive function finding Ez:m)anlezznsory perception
St MojlA] B AJL9] 9Joj7t Qltt o]of 7]& Ao} AR [3] F. A. Navarro, M. Q. Martinez, A. D. Ramos, et al, “Analysis
Aol M= Hlrt o8] BojAAle] LS o= of readability and structural accuracy in SNOMED CT,” BMC
gp A ZofolA O2 7010] APEAIS RJAlSIAL. Medical Informatics and Decision Making, Vol. 20, pp. 1-21, Dec.
ob B4 AdlolA MR 15740] 1 T Fjorst A} 2020. Dpl: 10.1186/5129.11-020-01291-y . .
So} rpa|Eo Eaf Lot ofue mushlolL s} [4] M A@th, Z. He, J. Blan., et al, “Assessing thfa.practlce of
o™ = o= ol T TiTeE w= - = biomedical ontology evaluation: Gaps and opportunities,” Journal
AL A7) 25 FAPE BQst dYoluy e ALE of biomedical informatics, Vol. 80, pp. 1-13, Apr. 2018. DOL
ol 7 dY] Y A&, ofgA 542 TR o= st 10.1016/j.jbi.2018.02.010
of =2k o2 2 mste "o} 7fMEl AFsst 22]50 [5] X Hao, R Abeysinghe, J. Shi, and L. Cui, "A substring
2 1estE WUt 9t replacement approach for identifying missing IS-A relations in
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