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Abstract

Obijective. To provide a semantics-based method to
assist the translation of SNOMED CT into French.
To do so, we selected four French-language
terminologies: 1CD-10, SNOMED International,
MedDRA, MeSH, as they are dedicated to different
uses — epidemiology, clinical medicine, adverse
reactions, medical literature, respectively — in order
to map them to SNOMED Clinical Terms (CT), and
thus associate French terms with SNOMED CT
concepts. In this way, we measured the number of
SNOMED CT concepts to be found in French-
language terminologies. Material and Method. We
used the UMLS Metathesaurus. The mapping method
was based on the coincidence of identifiers and on
the explicit mappings present in the Metathesaurus.
Results. The study dealt exclusively with preferred
terms (PTs) in the terminologies. The terminologies
are mapped with varying success as regards PTs
mapped to SNOMED terms (from 52% to 96%).
Conversely, 45% of SNOMED CT terms are mapped
by uniting the four terminologies. Discussion. A more
effective mapping technique than the current method
is under consideration. Conclusion. The method
presented will be refined. It could certainly provide
useful assistance in the translation of SNOMED CT
into French. Due to its general nature, it could be
used to translate SNOMED CT into other languages
than French.

Introduction

A large number of health terminologies are currently
available. All were designed for different ends and
uses: SNOMED International [1] then SNOMED
Clinical Terms [2] for the clinical coding of
pathologies and procedures; ICD-10 [3] for the
coding of epidemiological data; ICPC [4] for the
coding of patient data by GPs; ATC [5] for the
coding of drug properties; WHO-ART [6] and
MedDRA [7] for the coding of adverse effects;
LOINC [8] for the coding of examination results; and
MeSH [9] for the indexing of scientific literature.
SNOMED CT is now acknowledged to be the
reference in terms of health terminologies. SNOMED
CT adopted a description logic foundation that has
enabled its curators to formally represent concept

meanings and relationships [10, 11]. Maintenance
and diffusion were entrusted to the IHTSDO non-
profit organization [12]. The various members
(countries) within the organization are responsible for
translating it into their own national language. The
body entitled “Inforoute Santé Canada” (the French-
language version of Infoway) is currently operating
its French translation [13]. At the request of the
French Ministry of Health, we are charged with
studying possible collaboration with this institution in
order to assist with the translation of SNOMED CT
into French.

Currently, a few terminologies are already present in
a French-language version. It should be noted,
however, that French is well represented, behind
English and Spanish, in a number of standard
terminologies. We have selected four of these — ICD-
10, SNOMED International, MedDRA and MeSH -
as they were designed for different purposes in an
attempt to map them to SNOMED Clinical Terms
(CT), and thus associate French terms to SNOMED
CT concepts. To do so, we are using UMLS [14],
and, more precisely, its Metathesaurus [15]. Various
studies have investigated terminology mapping using
UMLS [16-18]. Our own study was inspired in part
by their results.

Material and Method

UMLS draws on three knowledge resources: the
Metathesaurus, the semantic network and the
specialist lexicon. In this study, we are using only the
Metathesaurus. More specifically, within the latter,
we will be using both the MRCONSO table, which
lists all the concepts incorporated in the UMLS with
no duplication and in which every concept is
attributed a unique identifier (CUI), and the MRREL
table which describes the relationships, if any,
between concepts in the original terminologies.
Hence, a single concept can give rise to as many lines
in MRCONSO as there are terminologies in which it
can be identified, despite having been attributed a
unique CUI. In each line of MRCONSO, one can
determine whether one is presented with a preferred
term (PT) or a synonym. Another UMLS resource
that can be utilized for mapping is the explicit
mapping relations provided by some source



terminologies that are included in the MRREL table,
e.g. ICD-9-CM mappings to SNOMED CT. Most of
these mappings can be identified by their relationship
attributes (e.g. mapped_from / to, primary_map-
ped_from / to, other_mapped_from / to ). When an
explicit mapping relationship exists between two
concepts, CUI; and CUI,, it is likely that all terms
designating CUIl, may be mapped to terms
designating CUI;, whatever the terminologies and
whatever the language in which they are formulated.
In other words, explicit mappings between two
terminologies can be “reused” for other terminologies
by means of the UMLS concept structure [18]. In this
study, we deal exclusively with PTs from SNOMED
CT and from the French-language terminologies. Our
study was conducted using the 2008 AA version of
UMLS.

SNOMED CT. There are 311,313 SNOMED CT
concepts qualified as PTs in the UMLS
Metathesaurus. SNOMED CT concepts are either
“primitive” or “fully defined”. A fully-defined
concept can be differentiated from its parent and
sibling concepts by virtue of its relationships with
other concepts. Otherwise it is primitive. A concept
definition is the list of its relationships to other
concepts. The nature of the relationship between two
concepts may be : “defining” (920,146), “qualifying”
(314,681), “historical” (75,387), and “additional”
(47,505) (numbers concern pairs of PTs only). For
instance, Table 1 lists the ten most frequent defining
and additional relations.

Relationship Frequency
Isa 501,826
Has finding_site 84,798
Has associated morphology 58,077
Has method 51,190
Part_of 47,505
Has direct procedure_site 31,881
Interprets 24,965
Has causative agent 21,641
Has active ingredient 18,514
Has dose form 9,131

Table 1. The ten most frequently found relations in
SNOMED CT.

For example, Acute infarct and Myocardium
structure are primitive concepts which serve to define
the fully-defined concept Acute myocardial infarction
by means of the relationship Has_associated
morphology and Has_finding_site  respectively.
Furthermore, Acute myocardial infarction “Isa”
Myocardial infarction and “Isa” Acute heart disease.
There are 311,313 PTs in SNOMED CT. There are
261,264 (84%) primitive concepts and 50,049 (16%)
fully-defined concepts. Concepts are organized in

classes, i.e. entities that share common properties.
Table 2 shows the number and percentage of
concepts in the fourteen most frequently used classes.

Class PTs | %PTs
Disorder 74,993 24.0
Procedure 50,253 16.1
Finding 32,630 10.5
Organism 27,643 8.9
Body structure 25,478 8.2
Substance 22,767 7.3
Product 18,530 6.0
Qualifier value 8,583 2.8
Event 8,415 2.7
Observable entity 7,749 2.5
Situation 4,863 1.6
Morphological abnormality 4,746 1.5
Physical object 4,489 1.4
Occupation 4,084 1.3

Table 2. Number and percentage of concepts per
class in SNOMED CT.

Four French-language terminologies: ICD-10,
SNOMED International (SNMI), MedDRA, MeSH.
The French versions of ICD-10 and SNMI are not
integrated into the Metathesaurus. However, it is easy
to map them to the English-language versions thanks
to their common code identifiers, which comes down
to integrating them into the Metathesaurus. For these
four terminologies, we are concerned only with the
most precise descriptors, those which are generally
used for coding and indexing, and not intermediary
descriptors in terminology hierarchies. Here, once
again, we are interested only in the PTs. The number
of descriptors is as follows: ICD-10: 9,308, SNMI:
107,900, MedDRA: 17,867, MeSH: 24,767. The
union of these four terminologies represents 159,842
PTs and, after elimination of duplicates, 137,300
CUls.

Mapping. The mapping method we used in this study
was as follows: suppose two descriptors t; and t, of
two terminologies T, and T,, respectively; suppose
CUI, and CUI,, the respective projections of t; and t,
in the Metathesaurus, then t; and t, are mapped if

- CUI;=CUI, (in MRCONSO), or
- there is an explicit mapping between CUI; and
CUI, (in MRREL).

In this case, T, is one of the four French-language
terminologies used and T, is SNOMED CT. As an
application of the above, even if the explicit mapping
comes from another terminology T3 not part of the set
of terminologies used, it still applies to t; since it is
established between CUI4, to which t; is attached, and
CUI,, to which t,is attached.



Results

We mapped each of the French-language termin-
ologies to SNOMED CT using the above method in
order to assess the presence of each within the latter.
Table 3 shows the numbers and percentages of PTs
from each terminology mapped to at least one PT
from SNOMED CT. The mapping score of the PTs
from the union of the four terminologies with
SNOMED CT is 82%.

We then went on to map SNOMED CT with the
union of the four French-language terminologies with
a view to measuring the amount of SNOMED CT
mapped to these terminologies. We found 141,068
(45%) SNOMED CT PTs mapped to the union of
these four terminologies. Thus, there remain 170,245
(55%) unmapped PTs. Among these, we counted
146,603 (47%) primitive concepts and 23,642 (8%)
fully-defined concepts. Table 4 shows the distribution
of the unmapped PTs according to the SNOMED CT
classes. The percentages are given relative to the
number of initial concepts and not to the number of
concepts in the classes in order to allow a comparison
with Table 2. For instance, there are 24.0% PTs from
SNOMED CT in the Disorder class, and 8.6% PTs
are unmapped.

Terminology PTs Mapped % PTs
PTs

ICD-10 9,308 8,949 96

SNMI 107,900 98,590 92

MedDRA 17,867 9,359 52

MeSH 24,767 14,024 57

Table 3. Number and percentage of PTs mapped with
SNOMED CT.

Discussion

The results shown here were obtained with raw data
found in the UMLS Metathesaurus by using a simple
direct mapping method via the coincidence of CUIls
in MRCONSO, or via explicit mappings supplied by
MRREL. One can note that ICD-10 and SNMI are
almost totally mappable in SNOMED CT, and that
MedDRA and MeSH are only half mappable (Table
3). Conversely, one observes that the SNOMED CT
concepts have 45% of mapped PTs in the united four
terminologies. While we have no statistical evidence,
this score can be compared to the difference between
the number of PTs in the union of the four
terminologies (137,300) and the number of mapped
SNOMED CT PTs (141,068). The difference
between them (3,768) is mainly due to the fact that
several different PTs in SNOMED CT are attached to
the same CUIs in the Metathesaurus. For instance,
the two different PTs Impending infarction and

Preinfarction angina are attached to a same CUI via
different SNOMED CT codes.

Class PTs % PTs
Disorder 26,683 8.6
Procedure 31,432 10.1
Finding 22,322 7.2
Organism 10,057 3.2
Body structure 15,842 5.1
Substance 8,357 2.7
Product 12,601 4.0
Qualifier value 7,287 2.3
Event 7,056 2.2
Observable entity 6,023 1.9
Situation 3,250 1.0
Morphological abnormality 1,586 0.5
Physical object 3,486 1.1
Occupation 2,709 0.8

Table 4. Distribution of unmapped PTs according to
SNOMED CT classes.

If one examines in the unmapped SNOMED CT PTs
the percentages of fully-defined concepts and of
primitive concepts, one notes that they are roughly
identical to those in SNOMED CT (an approximate
ratio of 1:6). This fact would lead one to think that
this characteristic has no impact on mapping
SNOMED CT to other terminologies. One can also
observe that it is in the classes with the largest
number of PTs (e.g. Disorder, Procedure, Finding)
that one finds the largest number of unmapped PTs
(Table 4). These are highly important classes which
represent 51% of the PTs in SNOMED CT. These
three classes alone contain 26% of unmapped initial
concepts, or almost half such concepts (55%).

SNOMED CT is more complete than any of the
other terminologies used. Specifically, it draws on
precise concept definitions that the other
terminologies do not contain. For instance, Acute
posterior myocardial infarction in SNOMED CT has
no equivalent in ICD-10. One method for mapping it
would consist of providing an approximate mapping
rather than a precise one. In this case, the solution
would consist of mapping Acute posterior
myocardial infarctionin SNOMED CT to Acute
myocardial infarctionin 1CD-10, since Acute
posterior myocardial infarction “lsa” Acute
myocardial infarction in SNOMED CT. We tested
this method using only the parents of concepts from
SNOMED CT, and not all the ancestors, in the
different hierarchies. So far, the results have been
only partially validated. However, we may anticipate
in order to show the usefulness of the technique.
Thus, we obtain 98% and 99% of PTs from ICD-10
and SNMI, respectively, mapped to SNOMED CT
PTs, as compared with the results in Table 3, i.e. 96%



and 92%, respectively. MedDRA and MeSH, for
their part, both saw their mapping scores increase
from 52% to 67% and from 57% to 78%,
respectively. Thus the PTs from the combined four
terminologies are mapped 92% to the SNOMED CT
PTs versus 82% previously. Conversely, 72% of the
SNOMED CT PTs, versus 45% previously, are
mapped to PTs from the combined terminologies. If
retained, this will constitute a third step in our
method: if there is neither a direct mapping between
two PTs nor an explicit mapping between them, then
one can try to map a father of one of these two PTs in
their respective hierarchies by means of the Isa
relationship.

In our future investigations, we will ensure that good
use is made of the Isa relationship in SNOMED CT.
Two studies have shed significant light on the use of
this relationship. As a general rule, it may give rise to
misunderstanding as a result of confusions [19],
particularly with the Par_of relationship, which is
also used in SNOMED CT as an additional
relationship.  Another study has shown the
overabundance of Isa relationships (Table 1) and the
infrequent use in SNOMED CT of qualifying
relationships [20], which were introduced into the
terminology in order to facilitate post-coordination
with interface terminologies rather than to ensure pre-
coordination with standard terminologies. For
example, the two concepts Heart disease and Acute
heart disease are both present in SNOMED CT, to
which the concept Acute myocardial infarction is
connected by Isa relationships. One might have
assumed that Acute myocardial infarction would be
connected to Heart disease via the Isa relationship
qualified by Acute, and, as a result in this case,
dispense with the Acute heart disease concept. The
problem here lies in the auditing of SNOMED CT
[21-23] which does not fall within the scope of our
concerns.

Conclusion

We intend to assess these two methods and
endeavour to apply them generally to all the French-
language terminologies integrated — directly or
indirectly by means of their equivalent English ones
— into the UMLS in order to enrich the mappings
between  French-language  terminologies and
SNOMED CT. Our experience to date has taught us
that a perfect mapping method remains a mirage, all
the more so as the different terminologies are not all
designed for the same purposes and as priorities will
possibly be established according to the classes of
terms requiring to be mapped.

The concept-based approach is a key feature of the
translation into French of SNOMED CT. The aim is

not to translate English terms, but to associate French
terms with concepts the meaning of which are
described not only by English terms but also by their
relationships with other concepts [24]. Our thinking
is totally in line with this approach and our method
could certainly provide useful assistance. In the
absence of a gold standard, it is difficult to assess the
quality of the translation achieved. Moreover, it
should be borne in mind that different expressions
may be used from one country to another on account
of local language habits and medical practices. Some
terms used in Canada, for instance, are not current in
France or Switzerland, and vice versa. This
phenomenon is not specific to French as one finds
English versions of 1CD-10 adapted to the country of
usage, e.g. Australia with ICD-10-AM [25] and
Canada with ICD-10-CA [26].

Due to its general nature, the proposed method could
be used for translations of SNOMED CT into other
languages than French, on condition that
terminologies expressed in these languages were
integrated directly or indirectly into the UMLS
Metathesaurus.
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