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Background

« MEDLINE
« MeSH
« NLM' Indexing Initiative

« UMLS Metathesaurus

= Collection of terminological systems
« 1.2 million concepts, each assigned a CUI




Medical text

\ Noun phrase

» MeSH descriptor

Restrict to MeSH:
Mapping CUIs to MeSH entities

UMLS CUI

MeSH main headings




Restrict to MeSH

« Based on the principle of semantic locality
« Four technigues

» Use synonymy
= Use associated expressions (ATXs)

=« Explore the ancestors

= Explore the other related concepts




Use synoenymy.

« Trermi mapped to source concept

« For this concept, IS there a synonym term
that comes from MeSH?

UMLS CUI MeSH main heading




Use associated expressions

IS there an associated expression (AT X) that
describes this concept using a combination of

MeSH main headings?
ATXs correspond to ICD terms




Use ancestors

« Buildithe graph of the ancestors ofi the concept
= USIng parents and broader concepts
= all the way to the top
= exclude ancestors with incompatible semantic type

* From the graph, select the concepts that come

from MeSH

« Remove those that are ancestors of another
concept coming from MeSH

« Also try children or siblings as seed

UMLS CUI MeSH main heading




Use other related concepts

« Explore the other related concepts
« Exclude incompatible semantic types

« From those, select the concepts that come
from MeSH

UMLS CUI MeSH main headings




Viethods

Quantitative evaluation (all CUls)

= From three perspectives:
« CUIs
* MeSH main headings
* Mapping method

Data used:
= UMLS Metathesaurus 2006AA
= RtM-suggested mappings



Qualitative evaluation

« Assess performance on individual
mappIings
« Random sample of 50 CUIs

« Answer a set of guestions for each CUI
and mapping

« Detalled output of RtM




Quantitative evaluation results
fiiemi the perspective ofi CUIS

Percent of CUIs assigned at least one
mapping to MeSH

B Mapped
0 Not mapped

84.5% of UMLS CUIs were mapped to at least one MeSH entity




Ereom the perspective of CUIs

Mappings by Restrict to MeSH method, by semantic group




Erem the perspective of mapping method

Method used for Restrict to MeSH method, by semantic group
O No MeSH term
B O (Other related term)
A (associated expression)
T | (synonymy)
B G/S (graph of ancestors, seeded by siblings)
i B G/P (graph of ancestors, seeded by parents)

O G/C (graph of ancestors, seeded by children)
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Anatomy
Devices
Disorders
Objects

Living Beings
Procedur
Physmlog
Phenomena

I Relative count of CUIs in semantic group

Chemicals & Drugs
Occupatlons
Geographic Areas
Activities & Behaviors
Concepts & Ideas
Organizations

Genes & Molecular Sequences

l Relative count of MeSH main headings in semantic group




Erem| the: perspective off MeSH main headings

Maximum proportional tree depth category, by main heading

O All of MeSH
B RtM
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B Main headings suggested by RtM only once (for MeSH-supplied CUI) ||

@ Main headings suggested by RtM at least twice

MeSH main headings suggested by Restrict to MeSH method, by tree
UMLS Metathesaurus 2006AA
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Qualitative evaluation

Assess the quality of mappings on an individual level

What mapping method Is used?
[f there Is ne mapping to MeSH, why not?

IS the mapping In the same semantic neighborhood as the
CUI?

= |f not, how: did this lateral semantic drift occur?
Is the mapping at the same level of specification as the CUI?
= If not, how: did this semantic drift occur?

[f the graph of ancestors was used, how many tree levels were
climbed before selecting the suggested mapping?

For CUls that mapped to several MeSH entities, what
proportion were appropriate mappings (none, some, or all)?




Mapping methods In sample were
Similar te these used for all CUIls

Mapping methods used for all of MeSH Methods used in random sample

OA oA

B Not mapped B Not mapped
oo oo

OG/IP OG/P

BG/C B G/C

BG/s @ G/S




Qualitative evaluation — results

« 13 of 50 CUls were not mapped to MeSH
= Orphans (n=6)
= Viapping via ancestors not possible (n=6)
= Crossing semantic boundary (n=1)

« 37 CUls were mapped

= 33 0f 37 (89%) were In same semantic
neighborhood as CUI
= All 37 were more general than the CUI
*» Amiodarone overdose - Overdose
« Glant cell sarcoma - Sarcoma
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Conclusion

« RtV already’ achieves good performance
« Miner enhancements will improve method
« Rapid grewthi in biemedical literature

« Effective manual and automated indexing
methods Increasingly needed
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