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Abstract

The Unified Medical Language System (UMLS) is an extensive
source of biomedical knowledge developed and maintained by
the U.S. Nationa Library of Medicine (NLM). The UMLS
began to include biomedical terms in other languages a few
years ago. However, providing foreign terms for existing con-
cepts is only the first step for the UMLS to become interna-
tional. The current limits of the use of the UMLS in French are
analyzed (partia trandation, unique source of the translated
concepts, improper character set, and absence of lexica
resources for lexical matching tools). Some suggestions are
given for French to be better integrated into the UMLS, espe-
cially for adapting the lexical resources to French. Once com-
pleted, our present work is expected to give the UMLS the
capability to be effectively queried in French.
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Introduction

The Unified Medical Language System (UMLS) project was
initiated in 1986 by the U.S. Nationa Library of Medicine
(NLM). The goal of thislong-term project is to help health pro-
fessionals and researchers use biomedical information from dif-
ferent sources [1]. The UMLS can be described as a source of
information for biomedical concepts and a collection of lexica
tools alowing users to perform various searches on the terms
used to name the concepts. Both data and tools are integrated in

the UMLS Knowledge Source Server! [2] and used in a large

variety of applications (e.g. Internet Grateful Med?). The first
edition of the UMLS Knowledge Sourceswasreleased in 1990.
French terms appeared for the first time in the third release of
the UMLS.

The use of the UMLS in any particular language starts with the
mapping of aquery term to one or more UMLS concepts. Then,
the semantic information (i.e. the knowledge) can be retrieved
and processed. Powerful lexical matching techniques based on

1. http://umlsks.nim.nih.gov
2. http://igm.nim.nih.gov

the UML S were developed in the past few years (see, for exam-
ple, [3, 4]). However, these techniques are currently available
only for English.

In this paper, we present an anaysis of some of the problems
encountered in the UMLS when dealing with languages other
than English and propose some specific solutions for better inte-
grating French into the UMLS.

Background

There are four UMLS Knowledge Sources:

1. The UMLS Metathesaurus (M T) provides acommon
structure for more than 30 biomedical vocabularies. Itis
organized by concept or meaning. A concept is defined
asacluster of terms representing the same meaning
(synonyms, lexicd variants, translations). The 1997 ver-
sion of the MT contains 331,756 concepts named by
739,439 different terms. Interconcept relationships, con-
cept categorization, and informati on on the co-occurence
of conceptsin MEDLINE are also included [5]. About
6% of the concepts are translated into French, German,
Portuguese and Spanish.

2. The UMLS Semantic Network (SN) defines and orga-
nizes the semantic types assigned to each Metathesaurus
concept [5]. No trandation is provided for the SN.

3. The SPECIALIST lexicon (SL) is an English language
lexicon with many biomedical terms. Information for
each entry includes base form, spelling variants, syntac-
tic category, inflectional variation of houns and conjuga-
tion of verbs. This information is used by the lexica
tools[6].

4. The Information Sources Map (ISM) is a database that
describes information sources in terms of content, scope
and access conditions[7].

The NLM currently provides two different ways to access the
UMLS data:

1. Filesfrom the CD-ROM distribution to be integrated
into alocal system, and

2. On-line access to the UMLS Knowledge Source Server
through a command line interface, through an applica-
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tion programming interface (API) and through a Web-
based application [2].
The on-line method not only provides access to the data, but
also makes it possible to transparently use a large number of
tools which are not yet available in the CD-ROM distribution,
especialy tools allowing usersto search termsinthe M T.

Given one input term (one or more input words), the MT terms
retrieved by one query depend on several criteriasummarizedin
Table 1. The most complex query — called approximate match-
ing — gives a ranked list of MT terms computed by the Meta-

Map algorithms, and takes into account synonyms, expansion of

acronyms and abbreviations, and inflectional and derivational
variation [4].

Table 1 - Search criteria for the following queries: Normalized
Sring Index (ns), Normalized Word Index (nw), Word I ndex
(wd), Approximate Matching (am).

Criteria ns | nw | wd | am
all input words (IW) must be yes| no| no| no
present in the retrieved term (RT
RT can contain words which do noho | yes| yeg vyes$
appear in input term (IT)

RT can differ from IT in word yes| yes| no| yes
order, punctuation, or inflectional

variation

RT can contain synonyms of IW | no | no | no | yes
instead of the original words

RT can differ from IT in deriva- | no | no | no | yeg
tional variation

French terms in the UMLS come from a unique source: MeSH
[9]. Moreover, only main headings from the MeSH were trans-
lated. MeSH was translated into French for indexing and
retrieval purposes, so that the selection of French terms in the
UMLS is not necessarily suitable for other purposes.

Articles and prepositions were often omitted in the French
terms translated from MeSH (e.g. "MALADIE HODGKIN"
instead of "maladide Hodgkin" for "Hodgkin's Disease"). Fur-
thermore, nouns are often used instead of adjectives (e.g.
"TUMEUR CERVELET" instead of "tumeucérébelleuséfor
"Cerebellar tumor™). Suppression of stopwords like articles and
prepositions, and nominalization (using a noun instead of an
adjective) are lexical techniques frequently used for matching
purpose but generally not shown to end-users. These transfor-
mations only occur in the French trandation: the original Eng-

lish terms are syntactically correct, and terms translated into
other languages as well (e.g. "DOENCA DE HODGKIN" in
Portuguese, "NEOPLASMAS CEREBELOSOS" in Spanish).
Although they do not affect the understanding of the meaning

by humans, these transformations make it difficult or even
impossible for lexica tools like syntactic analyzers to handle

the terms correctly.

Qualitativeissuesrelated to the representation of the char-
acters

All non-English terms in the UMLS are in upper-case and do
not contain any diacritic mark (acute, grave and circumflex
accents, tilde, cedilla, dieresis) or ligatures (connected letters).

The character set used for representing characters in UMLS
terms (7-bit ASCII) only has an entry for every alphabetic char-
acter (from ato z, lower- and upper-case) and for punctuation

The lexical matching techniques not only make heavy use of the marks. Diacritic marks are not currently present in the terms
SL, but are also based on a syntactic analyzer and on rules forthat the NLM receives from the French, Spanish, Portuguese

inflectional and derivational variation. Since these resources
have only been developed for English, querying the MT in lan-

and German translators. they are removed from terms in
French, Spanish and Portuguese, and are replaced by pairs of

guages other than English is limited to exact matches (RT can characters in German. For example, French "érysipéloide” (Ery-

not differ from IT in word order, punctuation, or inflectional
variation).

Unless otherwise specified, further citations of UMLS will refer
to the 8th edition [8].

Analysis of the problems

Since it is composed of concepts and interconcept relationships
the MT is, in principle, a language-independent representation

of medical knowledge. However, words are used to name the

concepts, and, at the term level, the MT is language-dependent

The following problems currently limit the use of the UMLS in
French:

Quantitative issue

‘[proper noun, in

sipeloid) becomes "ERYSIPELOIDE", and German "Uberdo-
sis" (Overdose) becomes "UEBERDOSIS". In French, the
removal of diacritic marks can result in ambiguity. For exam-
ple, the two words "céte" (rib) and (side) would be trans-

cote coté"

formed into "cote" (quotation).

Moreover, non-English terms are in all upper-case letters, so
that it is difficult for acronyms, abbreviations and symbols to be
identified and expanded (e.g. "MG" could stand for both milli-
'gram [mg] or Magnesium [Mg]), and for proper nouns to be dis-
covered (e.g. there is no clue for "POMPE" to be interpreted as
pompe" [pump, in "infusion pump"] rather than as "Pompe"
"Pompe’'s disease']).

Availability of thelexical resources

Lexical matching techniques require lexical items to be identi-
fied and transformed into their base form. Then, derived forms

The MT contains 25,932 French terms corresponding to 18,277 can be computed. Figure 1 shows a simplified implementation

concepts: only 5.5% of the MT concepts have one or more
name in French.

Qualitative issuesrelated to thetranslation
While UMLS concepts come from more than 30 vocabularies,

of the lexical variant generation (LVG) programs in the UMLS:
LVG computes inflectional and derivational variants by apply-
ing a set of rules and facts to the base forms [6]. These lexical
resources do not currently exist for French in the UMLS.
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i sification of Diseases (ICD-9-CM) has been available for many
Inflectional years. The French translation of SNOMED International is
rules and facts .
expected to be available soon.
Inflectional . .
: Other valuable sources of French terms are international
Base forms variants . . >
of nomenclatures like ICD-10. ICD-10 is the official nomenclature
lexical items Derivational for diagnosis coding in France and several other European
variants countries. Although an electronic version of ICD-10 is currently
— available in English and French, ICD-10 is not yet integrated
Derivational )
rules and facts into the UMLS.

Adapting UML Slexical resourcesto the French language

We started to adapt UMLS lexical resources and tools to the
French language.

A French biomedical lexicon was built from existing electronic
lexicons (e.g. French ispell lexicon) and vocabulary extracted
from standard French nomenclatures (Catalogue des Actes
Médicaux) and French translations of the international nomen-
clatures (ICD-9-CM, ICD-10). The TreeTagger, a syntactic
analyzer, was used to extract the vocabulary and to find out the
lexical category and the base form of each lexical item [12].
Unknown items were reviewed in order to filter misspellings
and to assign a lexical category to relevant biomedical terms.

Like those used by the lexical variant generation programs,
grammatical rules and facts were extracted from French gram-

German, Spanish and Portuguese, currently present in the mar books and converted into appropriate tables. Since the

UMLS. As an exception, 1 SO 8859-1 does not provide any rep- terms_, t(_) be analyzc_ad are mainly noun phrases, rules and facts
resentation for the "ce" ligature (lower-cased or upper-cased), &€ limited to the inflection of nouns (gender, 46 rules), of
which is needed in some French words (e.g. "ceil" [eye], "ceuf" a_djectlves (gender and number, 100 rules), and to the past parti-
[egg]). However, this limit is more typographical than linguisti- ~ CiPle Of verbs (55 rules).

cal. ISO 8859-1 is the standard currently used by the Hypertext The lexicon includes 104,000 basic forms (15,000 of which are
Markup Language (HTML) and a large number of multilingual medical terms). After generating inflectional variants, the lexi-
lexical tools. con contains 228,000 entries.

Figure 1 - Lexical variant generation in the UMLS.
Natural language processing also requires other lexical tools
like a stemmer and a lexical anayzer, which are language-
dependent. Versions of these tools are currently available in
severa languages.

Possible solutions

Three solutions could be considered in order to better integrate
French into the UMLS.
Moving to a more suitable character set

8-bit character sets like 1SO 8859-1 are suitable for a large
number of Western-European languages, especially for French,

But, looking toward the future, as it becomes more interna-
tional, the UMLS will need a larger character set to overcome
this limitation. The Unicode is a 16-bit character set which pro-
vides the representation of virtually all existing character sets
[10]. However, only a few computer systems and applications

The original version of the UMLS lexical tools (lexical variant
generation, and normalization programs) were written in C.
These tools are currently being rewritten in Java to be used in a
distributed and platform-independent environment. The support
of multiple dictionaries and sets of rules and facts for variant

currently support Unicode characters, so that Unicode encodedgeneration will be part of the next version of these tools as well.
characters would have to be translated into a familiar 7 or 8-bit Finally, in order to minimize word-sense ambiguity, the French

character set before they could be used by application develop-pMeSH terms have to contain diacritic marks and to be correctly
ers. cased. We developed a method to correct the spelling of French
MeSH terms semi-automatically by comparing every lexical

| . tud h h that the UMLS d i item of French MeSH to any entry in our lexicon. 3% of the lex-
N a previous study, we have shown that the 0€S NOL i-on entries have two or more different diacriticized forms,

really require more concepts for the description of medical pro- ; oo ; " Al
which can be derivational variants (e.g. "contréle" [control] and
cedures [11]. We have also found that about 66% of the UMLS "contrdlé” [controlled]) or not (e.g. "force" [strength] and

concepts, nee_ded for the_ d_escription of medical procedures, "forcé" [forced]). 3% have two or more different cased forms
have a name in French within the MT. Nevertheless, terms — (e.g. "carré" [square] and "Carré" [proper noun]). 38% have

and especially French terms — could be added to existing con- only one possible diacriticized form. And 56% have no diacrit-
cepts tq facilitate information retrieval by providing different ics. French MeSH terms could also be classified. Considering
expressions for the same concept. only ambiguity related to diacritics, 82% of the 19,447 terms
The easiest way to rapidly add French terms to the UMLS is to (excluding chemicals) do not lead to ambiguity and could be
merge the French translation of vocabulary already existing in properly cased and diacriticized (e.g. "TEST EPICUTANE" to
the MT in English. Unlike merging a new English vocabulary, "test épicutané” [Patch tests]). 765 lexical items with two or
the addition of a French translation can be done without any more diacriticized forms were found in the 18% remaining.
additional work, because it is at the term level and not at the These terms need review for resolving word-sense ambiguity.
concept level. The French translation of the International Clas- |n most cases, the meaning of the lexical item is not affected

Adding French termsin the UMLS Metathesaurus
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(e.g. "CONTROLE" in "essai clinique contrélé" [Controlled

Clinical Trials] and "contréle de qualité" [Quality Control]). (=3 L1 | -
Otherwise, the absence of diacritics can change the meaning ngg)'?;?gt
(e.g. "FORCE" in "débit expiratoire forcé" [Forced Expiratory [ 1 \
Flow Rate] and "force de préhension" [Hand Strengthl]). OC4 O

_ ' CSO/' concept
Discussion
Unlike the medical literature, electronic patient records are not c1 c2
primarily written in English. For this reason, multilinguality is a \ )
major issue for the international use of medical terminologies. Metathesaurus

However, the use of medical knowledge does not always
require language-dependent support. [ — L2 |

Multilingualit

g. . y . Figure 2 - Using medical knowledge: only two concepts (C1
Because it is a way to share and reuse knowledge, multilingual- and C2) have a namein both languages (L1 and L2). C3 and
ity is a common feature of all major medical terminologies C4 can be reached in the L1 language only, but users can navi-

(UMLS, SNOMED International, GALEN, ICD). Although all gatefrom C1lto C3, whatever their language.
of these terminologies have a language-independent underlying
model, only a few of them offer real multilingual support. Conclusion

The most translated terminology is certainly the ICD: ICD-10

was currently translated in more than twenty languages. Three major problems have been identified as limiting the use
SNOMED International and the UMLS are partially available in  of French in the UMLS. Most of these problems and the solu-
an increasing number of languages. GALEN, the youngest of tion we propose apply to other non-English languages as well.
the medical terminologies, is multilingual by design (a name in A truly multilingual UMLS would be possible by moving to a
each language for each concept), and currently provides somecharacter set allowing diacritics and other special characters to
6,000 concepts in five European languages (English, French, be represented. However, suitable character sets are not cur

German, Italian and Dutch) [13]. rently supported by all systems or applications. On the other
No terminology fully offers broad coverage, a strong underly- hand, there is no reason for non-English terms to be systemati-
ing model and multilingual support [14]. cally uppercased.

Although the French translation of MeSH terms currently offers

. ; . intert based on | a reasonable coverage of the medical domain, more concepts
Since we refer to concepts using names, interfaces based on lexgy, 4 pe translated. Furthermore, the addition of new French

ical matching techniques are generally used as an entry point ©terms to already translated concepts would better reflect the

medical knowledge. Although they are not directly related to diversity of the biomedical language.
the knowledge, lexical resources are needed to access it, and_, i .
should be developed for each language used to name the con-':'na”y’ access_to UML_S knowled_ge through names in a given
cepts. language requires lexical matchm_g techniques which can be

used only if the corresponding lexical resources are available.

Qn the other hand, kljowledge representation al_so _relles N we developed a French lexicon with many biomedical terms
interconcept relationships and on concept categorization. This from several French vocabularies. The implementation of

@nformation is Ian_guage-independent, SO that no |exical resource matching algorithms is being modified to use lexicons and rules
is needed to navigate the knowledge (Figure 2). The structure of for inflectional and derivational morphology in non-English
the knowledge can be made explicit by showing interconcept languages

relationships graphically, as well as the relationships between . .

concepts and the semantic network [15]. Once completedZ our present _vvork is expec_ted to give to the
) . UMLS the capability to be queried powerfully in French.

The UMLS Knowledge Source Server provides users with pow-

erful tools to access medical knowledge in English. A browser Acknowledgments
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