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Outline

¢ From terminology Integration
to information integration

Unified Medical Language System (UMLYS)
¢ UMLS In use:

Mapping across terminologies



From terminology Integration

to Information integration
Unified Medical Language System (UMLYS)




What does UMLS stand for?

¢ Unified
¢ Medical
¢ Language
¢ System

UMLS®
Unified Medical Language System®
UMLS Metathesaurus®

.



Motivation

¢ Started In 1986
¢ National Library of Medicine
¢ “Long-term R&D project”

«[...] the UMLS project is an effort to overcome two significant
barriers to effective retrieval of machine-readable information.

* The first is the variety of ways the same concepts are expressed|
In different machine-readable sources and by different people.

» The second is the [distilButioR]lof useful information among many
disparate databases and systems.»

e

NLM



Overview through an example



Addison’s disease

& Addison's disease Is a rare
endocrine disorder

4 Addison’s disease occurs Y |
when the adrenal glands ~ cortex  medulla
do not produce enough of __ /'eft

__/ adrenal

the hormone cortisol

& For this reason, the
disease IS sometimes
called chronic adrenal
Insufficiency, or
hypocortisolism




Adrenal insufficiency Clinical
variants

¢ Primary / Secondary

e Primary: lesion of the
adrenal glands themselves ety

e Secondary: inadequate

Parathyroid gland

. Thyroid gland
secretion of ACTH by the ,. :
pituitary gland . ekﬁm'r'musglnnd
¢ Acute / Chronic N .
¢ Isolated / Polyendocrine [ ] Tiggll @y \{adrene g
deficiency syndrome g i
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Addison’s disease: Symptoms

¢ Fatigue
¢ \Weakness
¢ Low blood pressure

¢ Pigmentation of the skin (exposed and non-
exposed parts of the body)

. S

.



AD In medical vocabularies

¢ Synonyms: different terms
e Addisonian syndrome
e Bronzed disease
e Addison melanoderma
e Asthenia pigmentosa
e Primary adrenal deficiency
e Primary adrenal insufficiency
e Primary adrenocortical insufficiency

e Chronic adrenocortical insufficiency
& Contexts: different hierarchies

%
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symptoms

clinical
variants



Organize terms

¢ Synonymous terms clustered into a concept
¢ Preferred term
¢ Unique identifier (CUI)

Addison Disease MeSH D000224
Primary hypoadrenalism MedDRA 10036696
- Primary adrenocortical insufficiency 1CD-10 E27.1
Addison's disease (disorder) SNOMED CT 363732003
C0001403

Addison's disease
e



SNOMED International

Diseases/Diagnoses

\i

Diseases of the endocrine system

_

Diseases of the Adrenal Glands

\ i

Addison’s Disease




MeSH

Diseases

Endocrine Diseases

/

Adrenal Gland Diseases

Adrenal Gland Hypofunction

.

Addison’s Disease




AOD

Endocrine disorder

/

Adrenal disorder

/

Adrenal cortical disorder

Adrenal cortical hypofunction

Addison’s Disease




Read Codes

Endocrine disorder

/

Disorder of adrenal gland

Hypoadrenalism

Z

Adrenal Hypofunction

/

Corticoadrenal insufficiency

Addison’s Disease




ICD-10

Disorders of other
endocrine gland

/

Other disorders of
adrenal gland

Primary adrenocortical insufficiency




Organize concepts

¢ Inter-concept
relationships: hierarchies
from the source
vocabularies

¢ Redundancy: multiple
paths

¢ One graph instead of
multiple trees
(multiple inheritance)

%
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organize concepts

SNOMED
MeSH
AOD

Read Codes

UMLS

Endocrine Diseases

groseassasssssa sy Adrenal Gland Dlseases .._
Adrenal Cortex Diseases f=: :
I .
|
|
Y :
Hypoadrenallsm Feerererrrenenee ..
P ;
= Adrenal Gland Hypofunction -
v
Adrenal cortical hypofunction |-~

e
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Relate to other concepts

¢ Additional hierarchical relationships
e link to other trees
e make relationships explicit

¢ Non-hierarchical relationships
¢ Co-occurring concepts
¢ Mapping relationships



Endocrine System Abdom

Inal organ

Adrenal Glands

Endocrine Glands/
—

Diseases

Endocrine Diseases

\ 4

Adrenal Dysfunction

e

Adrenal Gland Diseases

—

Adrenal Cortex Diseases

A

Adrenal Cortex Dysfunction

\ 4

Adrenal Cortex

Hypoadrenalism

Disorders of other
endocrine gland

/

Other disorders of
adrenal gland

\Adrenal Gland Hypofunction

—

Adrenal cortical hyp

ofunction

/

Secondary hypocortisolism

relate to other concepts

Addison’s Disease

Addison’s disease due to autoimmunity




Categorize concepts

¢ High-level categories
(semantic types)

¢ Assigned by the
Metathesaurus editors

¢ Independently of the
hierarchies in which these
concepts are located

Disease or Syndrome

Diseases

Endocrine Diseases

Adrenal Gland Diseases

Adrenal Gland Hypofunction

Addison’s Disease




How do they do that?

¢ Lexical knowledge

¢ Semantic pre-processing

& UMLS editors

.



{ Adrenal gland diseases

Lexical knowledge

: Adrenal disorder
: Disorder of adrenal gland

{Diseases of the adrenal glands

' C0001621



Semantic pre-processing

4 Metadata In the source vocabularies

¢ Tentative categorization

¢ Positive (or negative) evidence for tentative
synonymy relations based on lexical features



Additional knowledge: UMLS editors

Adrenal Gland Diseases

—

Adrenal Cortex Diseases

A

Adrenal Cortex Dysfunction

\ 4

Hypoadrenalism

Other disorders of
adrenal gland

Adrenal Gland Hypofunction
——

Adrenal cortical hypofunction

Addison’s Disease




UMLS: 3 components

¢ SPECIALIST Lexicon =

e 200,000 lexical items . Lexical

e Part of speech and variant information

¢ Metathesaurus L
e 5M names from over 100 terminologies
e 1M concepts
e 16M relations

resources
_\

- Terminological
resources

_
& Semantic Network _ Ontological
e 135 high-level categories FESOUrCES
e /000 relations among them 1)
s

NLM



UMLS Metathesaurus



%ﬁ Source Vocabularies (2006AC)

¢ 138 source vocabularies
e 17 languages

¢ Broad coverage of biomedicine
e 5.3M names
e 1.3M concepts
e 16M relations

¢ Common presentation



Addison’s Disease: Concept

ADRENAL INSUFFICIENCY (ADDISON'S DISEASE)

. : ADRENOCORTICAL INSUFFICIENCY, PRIMARY FAILURE
Disease or Syndrome . Addison melanoderma

: Melasma addisonii

. Primary adrenal deficiency

: Asthenia pigmentosa

: Bronzed disease

: Insufficiency, adrenal primary

i Primary adrenocortical insufficiency

. Addison's, disease

Maladie d'Addison - French
Addison-Krankheit - German
Enfermedad de Addison - Spanish
Doenca de Addison - Portuguese
ADONCOHOBA BOJE3Hb - Russian

Addison’s Disease

SNOMED & B £ K fE - Japanese

MeSH A disease characterized by hypotension, weight loss, anorexia,

AOD weakness, and sometimes a bronze-like melanotic
hyperpigmentation of the skin. It is due to tuberculosis- or

Read Codes C0001403 autoimmune-induced disease (hypofunction) of the adrenal

glands that results in deficiency of aldosterone and cortisol. In
the absence of replacement therapy, it is usually fatal.

e



Metathesaurus

Concepts oosacy

¢ Concept (> 1.3M) CUI

e Set of synonymous
concept names

¢ Term (>4.7M) LUI
e Set of normalized names

¢ String (> 5.3M) SUI
e Distinct concept name

o Atom (> 6.4M) AUI

e Concept name
In a given source

e
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______________________

A0000001 headache (source 1)
A0000002 headache (source 2)
S0000001

A0000003 Headache (source 1)
A0000004 Headache (source 3)
S{0[0[0[0[0]0)%

0000001

A0000005 Cephalgia (source 4)
S0000003

LL0000002

C0000001



Cluster of synonymous terms

Concept
C0001403

_________________________________________________________________

Term
0001403

Term
L 0494940

Term
L 0494851

Term
L0585243

Term
L3541031

Term
L1229627

Term
L5345155

S0354372 Addison's disease
S0010794 Addison's Disease
S0010792 Addison Disease
S0010796 Addisons Disease
S0033587 Disease, Addison
S0469271 Addison's disease, NOS

S5907336 Primary Adrenocortical Insufficiency
S5901878 Insufficiencies, Primary Adrenocortical

S5907334 Primary Adrenal Insufficiency
S5924573 Adrenal Insufficiency, Primary

S5907343 Primary Hypoadrenalism
S0718109 Primary hypoadrenalism

S4115514 primary; hypoadrenocorticism
S4090095 hypoadrenocorticism; primary

S1471573 Addison-Krankheit

S6107160 Maladie d'Addison

________________________________________________________________



Metathesaurus Evolution over time

¢ Concepts never die (in principle)
e CUIs are permanent identifiers

¢ \What happens when they do die (in reality)?
e Concepts can merge or split
e Resulting in new concepts and deletions

Addizon's disease, NOS
C027'1 %85

Addison's disease

coots0s ——G—CO—C0O—"C0O—"CO0O—"CFDO0—"~0O—™0 O
1992 1993 1994 1995 1996 1997 1998 1999 ... 2006

e
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Metathesaurus Relations

¢ Symbolic relations:  ~9 M pairs of concepts

¢ Statistical relations :  ~7 M pairs of concepts
(co-occurring concepts)

¢ Mapping relations: 100,000 pairs of concepts

¢ Categorization: Relations between concepts and
semantic types from the Semantic Network

e
My

NLM



Symbolic relations

¢ Relation
e Pair of “atom” identifiers
e Type
o Attribute (if any)
e List of sources (for type and attribute)

¢ Semantics of the relationship:
defined by its type [and attribute]

Source transparency: the information
IS recorded at the “atom” level




Symbolic relationships Type

¢ Hierarchical
e Parent/ Child PAR/CHD
e Broader / Narrower than REYARN

4 Derived from hierarchies
e Siblings (children of parents) SIB

& Associative

o Other RO
¢ Various flavors of near-synonymy

e Similar RL

e Source asserted synonymy SY

e Possible synonymy RQ
e

NLM



Symbolic relationships Attribute

¢ Hierarchical
e isa (is-a-kind-of)
e part-of

¢ Assoclative
e |location-of

e caused-by
e (reats

¢ Cross-references (mapping)

e

NLM



Semantic Types Anatomical
Structure
Fully Formed :
Anatomical | .| Embryonic
........ Structure Structure Disease or
/ ................................. Syndrome
o BOdy Part' Organ Or ..u'-'-.n't'i.:.;: .....................
Organ Component | """ | Pharmacologic Population SEEle
Substance Group Network
\ Metathesaurus
Medias- Saccular
4 tinum Viscus ) ;
Angina
\ / /g7 Pectoris
...‘.'.-.. ................ CardiOtoniC
'-._..... 225 AgentS

Left Phrenl
Nerve

9

Tissue

Fetal
Heart

Heart
Valves

/L.

Concepts

/“é

Donors

/




UMLS Semantic Network



Semantic Network

¢ Semantic types (135)
e tree structure

e 2 major hierarchies
= Entity
— Physical Object
— Conceptual Entity
« Event
— Activity
— Phenomenon or Process



Semantic Network

¢ Semantic network relationships (54)

e hierarchical (isa = is a kind of)
= among types
— Animal isa Organism
— Enzyme isa Biologically Active Substance
= among relations
— treats isa affects

e non-hierarchical
= Sign or Symptom diagnoses Pathologic Function
= Pharmacologic Substance treats Pathologic Function



“Biologic Function” hierarchy (isa)

Biologic Function

Physiologic Function

Pathologic Function

Organism
Function

Mental
Process

Organ
or Tissue
Function

Cell or
Molecular

Dysfunction

Disease or
Syndrome

Cell Molecular
Function || Function
Genetic

Function

Experimental

Model of
Disease

Mental or
Behavioral
Dysfunction

Neoplastic
Process




Associative (non-isa) relationships

J— > Organism sttt
....................... ——
art of evaluation of ————— | Biologic | -
s Cpropertyof  STEHERONEL e E— - Furctinn, [©
| evaluation of |
“..| Organism | .- | | | |
Anatdmical o Laboratory or Sign or disrupts | Physiologic Pathologic
Structure Test Result Symptom Function Function
| | dlsrupts Injury or | - location of
Embryonic Anatomical Fully Formed | P0|sc:n|ng , '
Structure Abnormality | Anatomical e, e “ co-occurs with
| Structure | e T
| | ! conceptual :
contains, i = e .
Congenital Acquired ' conceptual [ i S partof [ Body Location |
i : - S . produces i e Reqi
Abnormality | | Abnormality par , conceptual or Region
Body part of H
.............. * Body System [+ = Body Space |, . adjacent to
----- Substance : tdl |
conceptual or Junction
el | | I — |
Body Part, Organ or || Tissue Cell Cell Gene or location of
Organ Component I3 = Component Genome
5" o e j
.............................. part of = T e
part of part of part of




Why a semantic network?

¢ Semantic Types serve as high level categories
assigned to Metathesaurus concepts, independently
of their position in a hierarchy

¢ A relationship between 2 Semantic Types (ST) Is a
possible link between 2 concepts that have been
assigned to those STs

e The relationship may or may not hold at the concept
level

e Other relationships may apply at the concept level




Relationships can inherit semantics

Semantic Network

Fully Formed
Anatomical
Structure J

A

location of

/

>|Biologic Function]

A

Isa
[Pathologic Function]i

Isa [ Body Part, Organ, | ¥ -
or Organ Component| .~ Disease orSyndrome]f

/

/ ; hypofunctio

Adrenal Adrenal
Cortical
Cortex
location of

Metathesaurus




UMLS Summary

¢ Synonymous terms clustered into concepts
¢ Unique identifier

¢ Finer granularity

¢ Broader scope

¢ Additional hierarchical relationships
¢ Semantic categorization

%

NLM



Integrating subdomains

Other
subdomains

Model
organisms

Clinical
repositories

SNOMED

UMLS

NCBI
Taxonomy

UWDA

Anatomy

OMIM

GO

Genetic
knowledge bases

MeSH Bl_omedlcal
literature

Genome
annotations




Integrating subdomains

Clinical
repositories

Other
subdomains

Model
organisms

Genetic
knowledge bases

Biomedical
literature

Anatomy

Genome
annotations




Information integration
Genomics as an example



NF2 Gene, protein, and disease

Neurofibromatosis 2

disease characterizeo

IS an autosomal dominant
by tumors called schwannomas

Involving the acoustic nerve, as well as other
features. The disorder Is caused by mutations of the

orotein product. The

NFE2 gene| resulting in absence or inactivation of the

protein product of NF2 is

commonly called{merlin (but also neurofibromin 2

and schwannomin) and functions as a tumor

SUPPressor.

|
Y

al

Z
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SChwannema (acoustic nevroma)

Cochlea

— .-'_'ﬁ-!:dd:e aar

NLM



&__,‘.I {UMLS_2003%} UMLS® Semantic Navigator = [2.10] - Netscape

b b b

&) | 4UML5_2003} UMLS® Semantic Navigater ... |

Siblings
Disorders

s Cerebellopontine
Angle Acoustic
Meurorma
Diffuse
tieurofibrotna =
Ilelanocytic
YVestibnlar
Schwannoma =
Meurofibromatosis
(nonmalignant) @
Meurofibromatosis
1 @

and 2 (HF1 and
WFZ)
Meurofibromatosis
3o
Meurofibrommatosis
type 3 =

TYPE IV, OF
RICCARDI &

Unilateral &
Segmental

(11 siblings)

[direct children atd
natrower concepts of
direct parents and
broader concepts]

nenrofibrommatosiz 1

NEUROF [BEORMATOS

Meuroma, Acoustic,

neurofibrormatosis =

Tumor of acoustic vestibular
nerve

Benign neoplasm of cranial

nerves Hereditary

MNeoplastic Svndrom;‘j

Skin tumor of neural ¢

Meurofibromatosis 2

MNeuroma, Acoustic, Bilateral

Other Related
Concepts

Anatomy
s Acoustic Merve o
Chemicals & Drugs
o Meurofibromin 2 @
Disorders

& Farmilial Acoustic
Meuroras =
Meoplastm of
unicertait hehawior
MNOS =
Meurofibrotatoses
MNeurofibromatosis

chwannoma, Acoustic;
Bilateral

4] I

’_lbl-r fan F T

Start again I Apply new parameters

Neurofibromatosis 2

Similar Concepts

Restrict fo [Show al

=

[mone)

I Maothing

I UMLS_2003 =]

UMLS data:

Type of hierarchical % 41l (" PaventiChild only

rel: Broadaz/M arrowrer only

=~ ~

[ |
Allegedly Synonyms

—| © Meurofibromatosis

LEGEHD
Closest MeSH Terms
Main Headings
* MNeuroftbromatosis 2

|| Subheadings

] N

Tumors [4] =
Mervous System
Meoplasms [6] =
Meurlemmoma [33]
Meurofibromatosis
1 [38] =
MNeuroma,

Acoustic [26] @
Feripheral Nerrous
System

Dizeases [3] =
Peripheral MNetwrous
System

Meoplasms [6] =
Postoperative
Complications [9] &
Retinal
Diseazes [6] =
Skin

Meoplasms [9] =

1 4

b

T T

I@ =) £ @ E] | Document: Done (1,328 secs

= S




http://staff.washington.edu/timk/cyto/human/ http://www.ncbi.nlm.nih.gov/mapview/




fﬁ___'l {UMLS_2003} UMLS® Semantic Navigator = [2.10] - Netscape

¥ 3 3

Z) | 4 fUMLS_2003} UMLS® Semantic Mavigator ... ]

Sihlings
Chemicals & Drugs

ADANMIT protein,
hutran =

DLGS proteit,
hutran =

DPL3 proteit,
hutran =
HCCS-1praotein,
hutran =
hash3bpl protein,
human &

HUGL protein,
human &
LAPSER] protein,
human &
tnitochondria
proteclpud-lile
protem, human &
WIERG proten,
human =

P53 geneprotein ©
PLAGLI proteimn,
human
FARFERS proten,
human

=SEZ6L proten,
human

TES protein,
human

Genes & Molecular
Sequences

APC Gene @
BAX Gene @
brca geng ©
CDHI gene =
CHES] Gene =
cyclin-dependent
kinase inhihitor 24

.

-

Cenes, Recessive

Start again |

Growth Suppressor Genes

Cenes, Tumor Suppressor

MNeurofibromatosis 2 genes

Cancer Cenes

Neurofibromatosis 2 genes

Apply new parameters

Restrict to

| Show al

I Mathing

I UMLS_2003 =]

Type of hierarchical & 41l ¢ Parent/Child only ¢
rel: Broader/M arrower only

L LN

Frd

~

Similar Concepts

= [ fone)

Allegedly Synonyms

— [1i0tE)

LEGEND
Closest MeSH Terms

Main Headings

[ | » Genes,

Meurofibromatosis 2

Subheadings

Other Related
Concepts

Chemicals & Drugs
¢ MNeurofibromit 2 =
Disorders

& MNeurofibromatosis
a4 oo

(2 other refated
Concepts)

it ik Bt |
Chromosome
Deletion [7] =
FEpendymoma [4] @
Glioma [4] =

Loss of
Heterozygosity [7]
Ileningeal
Meoplasms [25] =

Weningiorma [30] @|=

rmesothelinma
<l [4] =
Meoplazsms [4] =
Menrilerrmora [20]
Meurofibromatozes
Meurofibromatosis
1 [64] =
MNeuroma,
Acoustic [5] =
spina Cord
Meoplasms [3] =

- A i
@ = A2 @5 E] | Document: Done (3,797 secs)




4 Synonyms
e Neurofibromin 2
e Schwannomin
e Schwannomerlin
e Neurofibromatosis-2

¢ 10 1soforms
4 Annotations

e Negative regulation of cell proliferation
e Cytoskeleton
e Plasma membrane

e
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fﬁ___'l {UMLS_2003} UMLS® Semantic Navigator = [2.10] - Netscape
] ] ]

Z) | 4 fUMLS_2003} UMLS® Semantic Mavigator ... ]

Sihlings Other Related
proteins by body part Growth Suppressor Proteins Cell Cycle Proteins Neoplasm Proteins Cnncepts
Chemicals & Drugs

(LAY 2 peptide = Disorders

. PEPUCE

s (methyDatrmonium * MNenrofibromatosiz
uptake carrier, -

Cotynebacterinm @
120-kDa Membrane Proteins Tumor Suppressor Proteins Genes & Molecular
hetnocyte-specific _‘ Sequences
tnetnbrane proteit,
flesh fly = * MNeurofibromatosis 2
15a protein, Aedes genes &

aegyptl @
22 6-kDa antigen, (2 other related
Srhistosoma Neurofibromin 2 concepts)
japonicun &
36-kDa wesicular
integral metnbrane
protem

351 proten @

5-lpozygenaze-activy )
protein merlin, Drosophila Co-occuwrring
59 ka Concepts

dystrophin-azsociate
proten & Anatormy
A-1 antigen @
A-lanase anchor & Arachnoid [1] =
protemn 149 . I(iiqe]l . ”
A-lanase anchor ermhrane &
protem 15 Cerebellun [1] =
&-lanase anchor Chrotrosotres,
protein 200 = Hurnan, Pair
A-kinase anchor Neurofibromin 2 LEGEND 22 [1] =
protein K1, @ : Cytoplasm [1] =
414 5L protein = Startagain_| ___Apely new parameters Similar Concepts Closest MeSH Terms | | o Cytoskeletan [2] =
415 protein = Restrictto [ Shouw al | | (aone = IP\ﬂicll;jiﬁlammts (1]
ARC-me protein = R - 101 Main Headings urkitije
ABU-1 protein, C , | Nothing = n _ Cells [1] =
elegans & UMLS data: [UMLS 2003 <] Allegedly Synonyms * Neurofibromin 2 schwann

* AcfB protem ® —| Type of hierarchical % 40 ParentiChild only Cells [1] =

S .
=1 rel: ubheadings o Sten Cells T11 o 1%
7 L . e B::-aﬂerﬂiimmr only = (f0ne) 4] Il [ [»]

@ = d% @’E Documen: Don:(._2.844:ec;]-. <= &




UMLS Semantic Network (Semantic Types) Amino Acid
[Peptide, or Protein}

] #101000 o M External resources \ U49724 Genbank’

__________________________________

[Neoplastic Process ] [Gene or Genome ]
Biologically Active
Substance
Neuro- Benign neoplasms Tumor suppressor Tumor suppressor
fibromatoses of cranial nerves genes proteins
NF2
(Neurofibromin 2 gene)
(Schwannomin,
Neurofibromatosis 2 / Neurofibromin 2)
(Type Il neurofibromatosis, C0254123
Bilateral acoustic neurofibromatosis) TS Bt Ese s
C0027832 i
" (Concepts and relatlons)“‘__" iaflin, 1oreEaile
NEUROFIBROMATOSIS .:' % Drosophlla melanogaster merlin
TYPE II; NF2 P "\- (Dmerlin) MRNA, complete cds. !
I i !

___________________________



Limitations

¢ Genes not systematically represented
e Most gene products and diseases are

¢ Gene/Gene product-Disease relations
e Not systematically represented
e Not explicitly represented (e.g., co-occurrence)

¢ Cross-references not systematically represented

¢ Naming conventions (genes)



References

¢ UMLS
umlsinfo.nlIm_nih.gov

¢ UMLS browsers
(free, but UMLS license required)

e Knowledge Source Server: umlisks.niIm.nih.gov

e Semantic Navigator:
http://mor._nim_nih_gov/perl/semnav.pl

e RRF browser
(standalone application distributed with the UMLYS)
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UMLS In Use
Mapping across Vocabularies



The problem

¢ For noun phrases extracted from medical texts,

map to UMLS concepts

¢ Then, select from the MeSH vocabulary the
concepts that are the most closely related to the

original concepts

Medical text

\ Noun phrase

UMLS

>

MeSH descriptor




Map noun phrases to UMLS

¢ Normalization
e normalize noun phrases
e Use the normalized string index

¢ MetaMap
e approximate matching

e Mmore aggressive approach
= Use derivational variants
= allow partial matches



Restrict to MeSH

¢ Based on the principle of semantic locality
¢ Use different components of the UMLS
¢ 4 technigues of increasing aggressiveness

e Use Synonymy MRCON + MRSO
e Use Associated expressions (ATXs) MRATX
e Explore the Ancestors MRREL + SN

e Explore the Other related concepts = MRREL + SN



Restrict to MeSH: Synonymy

# Term mapped to Source concept

¢ For this concept, Is there a synonym term
that comes from MeSH? (MRSO)

.



Restrict to MeSH: Assoc. expressions

¢ If not,

¢ Is there an associated expression (ATX) that
describes this concept using a combination of
MeSH descriptors? (MRATX)

Endoscopic removal of
intraluminal foreign body
from oesophagus without
incision

e

NLM
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Esophagus surgery Foreign Bodies




Restrict to MeSH: Ancestors

¢ If not, let us build the graph of the ancestors of
this concept
e using parents and broader concepts (MRREL)
e all the way to the top

e excluding ancestors whose semantic types are not
compatible with those of the source concept (MRSTY)

¢ From the graph, select the concepts that come
from MeSH (MRCONSO)

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

e
My

NLM



Restrict to MeSH: Other related concepts

¢ If not, explore the other related concepts (MRREL)
whose semantic types are compatible with those of
the source concept (MRSTY)

¢ From those, select the concepts that come from
MeSH (MRCONSO)

.



Restrict to MeSH: Example

\Vein of neck, NOS

— | There Is a MeSH term in th*—~ynonyms of SC

v | SC is described by a combii «ion of MeSH terms (ATX)

o The ancestors of SC contain MeSH terms =

MeSH terms from non-hierarchically related concepts —




Restrict to MeSH: Example

:

:

Head and neck, NOS

:

.

Body part, NOS

0
0
0
0
0
0
0
0
‘e
0

Blood Vessels

Vascular structure

\eins

o
-
S
o
-
.
o
K
o
.
S
o
.

Systemic veins

.
.
0
0
‘e
0
0
e
Q

\Vein of head and neck, NOS

Vein of neck, NOS




Overall results

¢ Synonymy: 24%
¢ Built-in mapping: 1%
¢ Ancestors

e From concept: 49%

e From children: 2%

e From siblings: 1%
¢ Other: 11%
¢ No mapping 12%
==

NLM
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