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Cliniclans use native
language

Slovak language



Pacientka trpi zimnicou a hna¢ kami. Matka
uddva zvysenu teplotu do 38,5° trvajlcu dva
dni.

Prejavuje sa slaby suchy kasel s mierne
st'azenym dychanim. Na vlasovej Casti su
pozorované vyrazky. Podozrenie na infekciu

ov¢imi kiahnami. Odpordcana liec¢ba
antipyretikd, Fenistil kvapky, kl'udovy rezim.
(Ockovanie proti ovéim kiahfiam MMRV
08/2014.)




Why Is Slovak language complex?

Inflectional language
Modification of a word to express
different grammatical categories
(tense, case, person, number,
gender, mood).

Double negative

Two forms of negation used in the
same clause are correct form of
expressing negation.

4

Complex morphology

6 cases, 3 genders and 2 numbers
of nouns,

3 persons, 2 numbers of verbs,
various tenses.

Omitted subjects
If subject personal pronouns are
not emphatic they are omitted.

Variable word order

Strong inflection enables the
identification of grammatical roles
(subject, object, predicate, etc.)
regardless of word placement.

o’?"

Stem mutation

Changes within a word that
indicate grammatical information
(e.g.irregular verbs).
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Plus medical language

Combination
of Slovak and
Latin terms

Individual
abbreviations

Prevalence of plain
text
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Big question:

What can the SNOMED CT
offer us?



SNOMED

International

Let's assume
we already do have

a hational extension




1h!‘ill'l[:lalﬂ (disorder)

» @_._[}l Varicella-zoster virus infection (disorder)

138504007
Viral disease characterized by exanthem (disorder)

> 353?05003 ZFARE12004
Has definitional manifestation (attribute) Exanthematous disorder (disorder)

e 24&075003 19551004
Causatwe agent (attribute) Human herpesvirus 3 (organism)

3?0135:}05 441862004
Patholuglcal process (attribute) Infectious process (qualifier value)

Term Acceptability (US)

F Varicella (disorder) Preferred
S Varicella Preferred
S Chicken pox Acceptable
S Varicella infection Acceptable




Can we use It?

Basic target:

search for SNOMED CT terms in clinical
documentation
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Linguistic world offers

Resources and tools to be re-used



NARODNY [\

Morphological database of

| ISLOVENSKY

the Slovak language [KoRPUs[7
Lemma ,,ucho" (ear)
> Contains lemmas and their inflected SSns1: ucho
Word forms SSns2: ucha
SSns3: uchu
> Used for automatic annotation of the Ssns4: ucho
Slovak National Corpus ssns5: ucho
SSns6: uchu
99.000 lemmas with full SSns7: uchom
paradigm template SSnpl: usi

SSnp2: usu usi

SSnp3: usiam

SSnp4: usi
4.000.000 tokens of medical SSNnp5: usi
resources SSnp6: usiach

SSnp7: usami




ext pre-processing

» Segmentation

® » Tokenization
® > Stemmlpg a.nd
lemmatization
° > Langua.ge
modelling



Text processing

.~‘ A
Rule-based “\. Statistical . l.

> Strong linguistic analysis > Text decomposition

> Formal grammars > Token annotation

> Hand-made dictionaries > Trained on real data

> Need for quality input data > Resistance to unexpected inputs
> Guaranteed outputs > Restricted guarantee

> Lower performance > Higher performance

> Suitable for closed domains > Generic approach



Text processing

Rule-based
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> Token annotation

> Trained on real data
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Strong linguistic analysis
Formal grammars
Hand-made dictionaries

Need for quality input dat
Guaranteed outputs
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Extension of the extension

Resources and tools needed



Set of specific terms

|

Not contained in standard
SNOMED CT components Abbreviations

BUT
frequently used in medical _
texts | Latin terms

Locally
specific terms




SNOMED CT as a ,dictionary”

Language extension

> Multilingual dictionary
> Requires grammar knowledge

Pairing with morphological database

> All possible forms of a term
> Requires rules for multi-word terms

Sl Corpora analysis
> Adds usage frequency
> Requires additional context information



32007003
Varicella (disorder)

300465005
Varicella-zoster virus infection (disorder)

185504007
> viral disease ized by )
» 362705002 238812004
Has definitional manifestation (attribute) B disorder il
18551004

Y 248075002
Causative agent (attribute)

ag

Human herpesvirus 3 (organism) |

370135005
Pathological process (attribute)

Dag

441562004

Infectious process (qualifier value) |

Acceptability
(SK)

ovcie kiahne Preferred

nsl

ns2

npl
np2
np3

ovCia kiahna

ovCej kiahne

ovcCie kiahne
ovcCich kiahni

ovéich kiahnach

0,035
0,001

0,672
0,102
0,145




Rules

Descriptions denoted by multiple words

> Common occurrence
> Patterns

Semantic relationships (ontology)

> Causality
> Domain and range of attributes

Context

> Document meta-data
> Semantic tags of concepts or explicit context



(/SBKMWED

International

- Language
Refset |




Just the first step

Ambitions



Possibilities of further use

. Automatic document annotation

. Extraction of structured data

B) Machine translation

B Speech recognition



Thanks!

Any questions?

You can find us at:
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