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i Elieic Top stru ctu re and NLP
SURGICAL PROCEDURE CONGENITAL MALFORMATION
TRANSPOSITION (ACTION) TRANSPOSITION (DISORDER)
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Bt Top structure and NLP

PROCESS (BFO) HAS-PARTICIPANT | | SUBSTANCE (BFO)

I 1

REPAIRING PROCESS BODY STRUCTURE

I

SURGICAL REPAI

PATHOLOGICAL STRUCTURE

CONGENITAL MALFORMATION

|

TRANSPOSITION

“Anatomic repair of transposition of the
great arteri@s is a' methog of choice for
treatment of this congenital heart defect.
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Bt Top stru ctu re and NLP

HAS-PART
PROCESS (BFO) | - PROCESS (BFO)

I I

HAS-PARTICIPATING-PROCESS
PLYING TECHNIQUE | . SURGICAL PROCEDURE

(Y

w he Baldwin intestinal transposition TRANSPOSITION (PROCEDURE)
ique_has-been applied since 1904.

Syntactic relationship
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ers Understand Natural Language

SNOMED td concepts

- SLUBSTAMCE (SUBSTAMCE)

: LINKAGE COMCEPT (LINKAGE COMCEPT)

BODY STRUCTURE (BODY STRUCTURE)

SPECIMEM {(SPECIMEN)

 SITUATION WITH EXPLICIT CONTEXT (SITUATIOM)
STAGIMNG AMD SCALES (STAGING SCALE)

PHYSICAL OBJECT (PHYSICAL OBJECT)

- EVENT (EVENT)

ENVIROMMENT OF GEQGRAPHICAL LOCATION (ENVIROMMENT / LOCATION)
GUALIFIER VALUE (QUALIFIER VALLIE)

- OBSERVABLE ENTITY (OBSERVABLE EMNTITY)
SPECIAL COMCEPT (SPECIAL COMCERT)
PHARMACEUTICAL/BIOLOGIC PRODUCT (PRODLICT)
 CLINICAL FINDIMNG (FINDIMG)

[41nanfnnﬁz

ORGAMISM (ORGAMISM)

LinKBase® mid layer

4193581008 ¢

48176007 :

RECORD ARTIFACT (RECORD ARTIFACT)
SOCIAL CONTEXT (SOCIAL CONMCEFT)

[ 71322002

PROCEDURE (FROCEDURE)

LinKBase® mid layer

- 7a621006

- PHYSICAL FORCE (PHYSICAL FORCE)
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EANDM CONCEPTUAL FRAMEWORK

Ontological I

: — H_EANDM_PMH | - HAS-CCC
ATDHAS-CCC H_EANDM_PMH ‘% = = \

= AMD

Has syntactic dependencel to the concept| PRE-TIME RELATED EMTITY| PROCEDURE

= OR
= Has syntactic depen

ce to the concept FOLLOW-UP PROCESS I
= OR

= Has syntactic dependence to thegoncept HISTORY
= OR

BIOPSY

= Has syntactic dependence to the concept {ISTORY TAKING

= OR
= Has syntactic dependence to the cancept PAST (Tl

/

/ biopsy

“Confirmed glioblastoma in ,,
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LinKBase®

Bookmarks

Layout  Beans Tools  Windows  Help

™ ConcepiTree

] FulldefTree

™ s ConceptTree o] FulldefTres

[E-@ DOMAIM-ENTITY S

E-© CONTEXT-DEPENDENT ENTITY
E-© ENTITY IN RELATION
E-© TIME RELATED ENTITY
E-© PRE-TIME RELATED ENTITY
@ SINCE

A AN TEPARTUM

0 BEFORE THE BEGIMNMING OF

L

FulldefTree

=@ SMCT2 133875005 SNOMED CT CONCEPT (SMOMED RT+CTV3)
Eh-e SMCT2 : 362881000 : QUALIFIER VALUE (QUALIFIER VALUE)
b SNCT2 : 272099008 : DESCRIPTOR (QUALIFIER VALUE)
Eb-& SMCT2: 272103003 : TIME PATTERNS (QUALIFIER VALUE)
=@ SNCT2: 307142001 : TEMPORAL PERIODS (QUALIFIER VALUE)
Bl SNCT2 : 307152003 : TEMPORAL PERIODS RELATING TO PHYSIOLOGICAL FUNCTIC
=@ SMCT2 - 307159006 : PREGNANCY TIME PERIOD (QUALIFIER VALUE)
Y ShCT2 : 276986000 : ANTEPARTUM (QUALIFIER VALUE)
OSNCT2 255402008 GESTATIONAL (QUALIFIER \-‘ALUE}

QD' ConceptTres

[FE

=)

E-@ ANTEPARTLIM

== CRITERIA
B30 HAS-CCC SNCT : 276986009 : ANTEPARTUM (QUALIFIER VALUE), &
@0 HAS-CCC SNCT2 - 2760886008 : ANTEPARTUM (QUALIFIER VALUE),
@€ HAS-CCC SNOMED-CT : 276986009 : ANTEPARTUM (QUALIFIER VA
(-0 HAS-CEN-0CCURRENCE-DURING GESTATION PERIOD, SOME
@€ HAS-CEN-0CCURRENCE-UNTIL CHILDBIRTH, SOME
B3 |S_A PRE-TIME RELATED ENTITY

----- [ INHERITED CRITERIA

----- [ GROUPS
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lnguegeand Compuing _PFINCIPIE OF 100 % true relationships

relationships should be true for all subsumed by that entity

IS-A ISA _~
ASEPTIC MENINGITIS | — . | MENINGITIS CNS INFECTIONS

f

CONFLICTING! NOT TRUE
FOR 100% OF INSTANCES

Instantiated concept
by inferring.

Concept ifgstantiation
negated b}/ syntax.

“The aseptic meningitis was due to a drug rather than to a
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WO Temporal relations diagram |

Reference

Time Interval

e e  iinininBsBB-b
AFTER >

DURING ....................................................................................................................... ) ..........................................................................................................................................
INCLUDES >

_______ UNT L o L

FOLLOWS >

SINCE >

T S I -

CO-CONTINUES >

....... C@_PRECEDES )
CO-STARTS N

_______ CO-ENDS oo L

KR-MED 2008
MARIA VAN GURP

www.landcglobal.com
Slide 17



m  Computers Understand Natural Language

NN sl Non-CEN-temporal relations
Beginning - Reference
= o o } of process Process
HAS-EXTERNAL-TEMPORAL- 24
__________ CQNNECT[NG-PER|@D-W|TH11 —L
HAS-FINISH-EARLIER=-THAN . e e
HAS-FINISH-LATER-THAN el

HAS-FOLLOWING-CAUSED- —_— +
foores DWING-CAUSED-  ——= | (+ source causes target concept)
HAS-HAPPENING-EARLIER- —_—
__________ T AN e
HAS-HAPPENING-LATER-THAN I
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rs Understand Natural Language
i By Why so many links?

= the only way to fully define a concept

Postoperative Intraoperative
complication complication

— Is_A Complication of — Is_A Complication of
Surgical procedure Surgical procedure
— Has-Temporal-Relation — Has-Temporal-Relation

Surgical Doing Surgical Doing

-Has-Happening-Later-Than Surgical
Doing (LinKBase®)

-After 387713003 : Surgical procedure
(procedure) (SNOMED)

KR-MED 2008
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m puters Understand Natural Language
T Relatlonshlps In SNOMED

« DEFINING: logically define concepts

« REFINING: allow concepts to be connected to
“gualifiers” in specific instances

CLINICAL COURKSE
Sudden onset and/or short

duration (qualifier value)

Disease

CLINICAL COURSE
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Full definitions

Language and Computing

LiInKBase®

necessary and sufficient

SNOMED

necessary

mapping template : general modelling > LinkFactory Workbench 2.4.24739.4050 (Marjan on rmi://atlas.quest.net:7000/LFserver16)

File Layout Beans Bookmarks Tools Windows Help

FulldefTree

2 FulldefTree

¢ ACTOR INITIATED MOTION PROCESS
B¢ REMOVING PROCESS
E-& SURGICAL REMOVAL
Eh-o SURGICAL EXCISING

@ SMCT: 71383002 : PROCEDURE (PROCEDURE)
B¢ SNCT ;128927009 : PROCEDURE BY METHOD (PROCEDURE)
B SNCT: 118292001 : REMOVAL (PROCEDURE)
=@ SMCT: 128303001 : SURGICAL REMOVAL (PROCEDURE)
B0 SNCT: 6580100 K CISION (FROCEDURE)
004 : NECK

OCEDURE)

FulldefT

?D' ConceptTree ] [‘5’[ E

Eh-& NECK EXCISION
£}z CRITERIA
70 HAS-CCC MEDCIN : 70113 : NECK EXCISION, SOME
@0 HAS-CCC SMCT: 119582004 - NECK EXCISION (PROCEDURE), SOME
@0 HAS-CCC SMCT2: 119582004 - MECK EXCISION (PROCEDURE), SOME
@0 HAS-CCC SMOMED-CT: 119582004 : NECK EXGISION (PROCEDURE), §
@0 HAS-CCC SNOMED-RT : 119582004/P1-12301 : NECK EXCISION (PROCE
@0 HAS-SOURCE NECK OF HUMAN BODY, SOME
@0 |5_A OPERATION ON NECK

[-2% |S_A SURGICAL EXCISING
"] INHERITED CRITERIA
= GROUPS

[ SAME_AS INTERSECTION( 0002655)

% HAS-SOURCE NECK OF HUMAN BODY, SOME
e 1S_A SURGICAL EXCISING
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SNCT: 119582004 : NECK EXCISION (PROCEDURE)
[ CRITERIA
7@ |5-CCC-0F NECK EXCISION, SOME
@0 |5_A SNCT : 37508003 : QPERATION OM MECK (PROCEDURE)
@0 |5_A SNCT : 65801008 : EXCISION (PROCEDURE)
30 SNCT ACCESS SMCT: 309785001 : SURGICAL ACCESS VALUES (QUALIFIER VALUE), SOME
@0 GNCT METHOD SMGT : 123304002 : EXCISION - ACTION (QUALIFIER VALUE), SOME
-0 SMNCT PRIORITY SNCT : 272125008 : PRICRITIES (QUALIFIER VALUE), SOME
&% SNCT PROCEDURE SITE SNCT: 45048000 : NECK STRUCTURE (BODY STRUCTURE), 50
----- [ INHERITED CRITERIA
EH-= GROUPS

B[] SAME_AS INTERSECTION(27193828)
0 |S_ASNCT: 65201008 : EXCISION (PROCEDURE)
% SNCT PROCEDURE SITE SMCT - 45048000 : NECK STRUCTURE (BODY STRUCTURE), §
% IS_ASNCT: 37508003 : OPERATION ON MECK (PROCEDURE)
% SNCTMETHOD SMCT 129304002 : EXCISION - ACTION (QUALIFIER VALUE), SOME

Reduction of computing time when reasoning over the ontology
Enhancement of data retrieval due to limited set of conditions to fulfill

www.landcglobal.com
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m mputers Understand Natural Language
Language and Computing Wh a.t Im p aCtS N L P?

1. Top structure: presence of upper- and mid layer
2. Relationships and full definitions
3. Synonym assignments and the lexicon

The connection between an ontology and its
lexicon Is given by the term assignment to the
concepts in the ontology
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synonym assignment

Language and Computing

 LinKBase®: terms are true synonyms of the
ontological concepts

« SNOMED:terms can be either true synonyms
or related elements either from a

- taxonomic point of view (i.e. more generic
terms assigned to more specific concepts) or
- from a clinical point of view

(e.g. symptoms assigned to a disorder)
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| : quick model > LinkFactory Workbench 2.4 (Mariana Casella Dos Santos on rmi://atlas:7000/LFserver)

File Layout Beans Bookmarks Tools Windows Help

% ENG +8 - . - :
|
T:123946008 : DISEASE BY BODY SITE (DISORDER) _«|| || E-% DISEASE BY MIXIng Synonymy Wlth granUIa“ty'
O-CT: 301810000 : INFECTION BY SITE (DISORDER) — =-© MUSCULO-SKELETAL & SOFT TISSUE DISORDERS
MED-CT : 275498002 : RESPIRATORY TRACT INFECTION (DISORDER) =& DISEASE OF SOFT TISSUE
SMOMED-CT : 312133006 ; YIRAL RESPIRATORY INFECTION (DISORDER) =& DISEASE OF MUCOUS MEMBRANE
-© BNOMED-CT : 281794004 : VIRAL UPPER RESPIRATORY TRACT INFECTION =@ INFECTIOUS DISEASE OF MUCE0S MEMBRRARNE
S MOMED-CT : 82272006 : COMMON COLD (DISORDER) ERRNINFECTIVE RHINITIS
% SNOMED-CT : 1532007 : VIRAL PHARYNGITIS (DISORDER) ~1e ACUTE INFECTIVE RHINITI
~-@ SNOMED-CT: 195685007 | ACUTE WIRAL LARYNGITIS UNSPECIFIED (DI || == © BACTERIAL RHINITIS
@ SNOMED-CT : 233596008 : VIRAL UPPER RESPIRATORY TRACT INFEC;TIIﬂ ~le COMMON COLD |
4] | vl © COMGESTIVE SYMPTOMS ASSOCIATED WITH COLDS
== |Ili i i @ CORYZAWITH RESFPIRATORY MAMIFESTATIONS
----- © HERPES SIMPLEX RHIMITIS
iy ConceptTree == © HISTOPLASMOSE-RHINITIS
Language|ENG ﬂ dsae |||l 0 © PERSISTENT RHIMITIS AFTER UPPER RESPIRATORY TRACT I
----- © PURLILENT RHIMNITIZ
Term | ----- © RHINCTRACHEITIS
Cold e © ANUG - ACUTE NECROTIZING ULCERATIVE GIMGIMITIS
[ lacutecomza e © ENANTHEMATOUS INFECTIOUS DISEASE
[ |acute infective rhiniis e £ EMTEROVIRAL VESICLULAR STOMATITIS WITH EXARTHEM
[ |acute nasal catarrh e @ FOOT-AMD-MOUTH DISEASE
[ |acute nasopharynoitis b & HERPETIC GINGIWVOSTOMATITIS
[ lacute nasopharynoitis, WO e © MUCOCUTANEOLS CARDIDIASIS
[ lacute thiniis e & MUCOCUTANEOUS CRYPTOCOCCOSIE
[ leommoncold e € MUCOCUTARMEQLS HERFPES SIMPLEX
[ lcommaon cold (disordey, & MUCOCUTANEOUS LEISHMANIASIS
[ lheadcold e © MUCOSAL CANDIDIASIS
infective nasnphawn% ----- £ MUCOSAL YAWS
| [mertvemasoptagRgns, NS & NECROTIC RHINITIS
[ nfective thinitis . N e © OCULOGLANDULAR TULAREMIA
----- © ORAL PAPILLOMATOSIS
..... Ew) OZAENA -
-y = - = == 3
Nasopharyngitis is not a synonym for rhinitis! = |
TETTIT | ﬂ|DUT ﬂﬂ| ¥ & Search | 1 |*| ¥ |*|
(™ Add row | & Delete row | KN | j’? & Search | 1 H b H
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s end o DY NONYM a@assignment: effect on NLP

Broader term assignment
— enhances search and retrieval of related concepts

But negative effect on NLP due to

— Introduction of more ambiguity

— Introduction of an indirect hierarchical
Inconsistency (when the ontology is viewed from
the lexical point of view)

— clinical associations may lead to incorrect
conclusions

The acute coryza was caused by an allergic reaction

KR-MED 2008
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Language and Computing

LinKBase®

ROQT: telephone

POS: noun m/
WORD_CLASS: common

SE: plural-common telephones Lexemne
SE: singular-common  telephone

FEATURES: countable-noun normal-noun

ROQT: telephone

POS: verb

WORD_CLASS: lexverb

SE: gerund telephoning
SE: infinitive telephone
SE: participle  telephoned
SE: past-verb  telephoned

SE: thirdpersonsingular telephones
FEATURES: monotransitive nonphrasal

KR-MED 2008
MARIA VAN GURP

www.landcglobal.com
Slide 27

uters Understand Natural Language

= LT it

| exicon content

telephone

phone

N\

noun TELEPHONE

Part of Speech Y IS-A

BLACK TELEPHONE

\

zwarte telefoon

black phone

telephone noir
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Language and Computing CO nc I us I on

e the SNOMED structure and synonym assignment

makes it very suitable for specific (clinical)
applications

 LinKBase® is designed for advanced NLP,
Information extraction applications
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« Adaptations to integrate SNOMED with NLP:

— create a general top level structure that
provides meaning to the lower levels, aids In
resolving disambiguity and allows reasoning
over the ontology
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Language and Computing S N O M E D a.n d N L P

« Adaptations to integrate SNOMED with NLP:

— create a general top level structure that
provides meaning to the lower levels, aids In
resolving disambiguity and allows reasoning
over the ontology

— Extend and adapt the set of relationships to
allow to define the sometimes subtle
differences between concepts and the
generation of full definitions
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Language and Computing S N O M E D a.n d N L P
« Adaptations to integrate SNOMED with NLP:

— create a general top level structure that
provides meaning to the lower levels, aids In
resolving disambiguity and allows reasoning
over the ontology

— Extend and adapt the set of relationships to
allow to define the sometimes subtle
differences between concepts and the
generation of full definitions

— Only add terms which are true synonyms of
the concepts and thus create a correct (lexical)
hierarchy
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Underst

SNOMED and NLP

Language and Computing

« Adaptations to integrate SNOMED with NLP:

— create a general top level structure that
provides meaning to the lower levels, aids In
resolving disambiguity and allows reasoning
over the ontology

— Extend and adapt the set of relationships to
allow to define the sometimes subtle
differences between concepts and the
generation of full definitions

— Only add terms which are true synonyms of
the concepts and thus create a correct (lexical)
hierarchy

B> 2008 — Extend the lexicon; additional grammatical info
s will enhance use of NLP technology
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