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Abstract. This document is focused on the interactive access to concepts in termi-
nological resources (UMLS). The goal is to analyse which query processing tech-
nigues are necessary to offer a ranking containing the required concept in first po-
sitions. In order to this, a simple approach is compared against other current ap-
proaches based on linguistic processing.
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Introduction

A wide set of terminological resources has been developed, containing information about
biomedical and health related concepts, their various names, and the relationships among
them. Some examples are the Medical Subject Headings (Mesh) [3], SNOMED [2] or
ICD-9-CM [4]. In the context of the National Library of Medicine’s Unified Medical
Language System (UMLS) project, a metathesaurus covering more than one hundred
resources has been developed mapping concepts between resources [1].

UMLS includes currently a wide set of terminological resources focused on multiple
specific domains. Therefore, for a particular task it is convenient and efficient to select a
relevant subset to the needed coverage. In order to customise UMLS for specific applica-
tions, each UMLS release provides the installation and customisation program Metamor-
phoSys. This program includes the following functionalities: selecting text formats, ex-
cluding specific languages, eliminating relationships, eliminating all concepts assigned
to a particular semantic type. However, the management of these functionalities requires
a computer expert profile. The motivation of this work is to provide a user-friendly in-
terface allowing medicine experts enhanced functionality to manage UMLS in order to
generate a customised collection.

For this purpose three basic functionalities are necessary: (1)accessing specific con-
cepts, (2) browsing across relationships and (3) selecting concept sub-hierarchies in order
to generate customised resources. This work is focused on the access to specific concepts
by means of user queries. The most popular tool for mapping medical concepts from
texts is the MetaMap Transfer tool (MMTX)However, it requires linguistic process-
ing which is language dependent while terms from multiple languages are available in

Lhttp://mmtx.nim.nih.gov/
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Figure 1. MRM concept retrieval interface

UMLS terminological resources. In order to avoid the need for language dependent lin-
guistic tools, in this paper we analyse which linguistic processes are necessary to obtain
an acceptable concept ranking.

This work is placed into the context of the Multilingual Resources Manager (MRM),
a system developed in the context of the MedIEQ prdjéktte rest of the paper is organ-
ised as follows. Section 1 describes briefly the MRM system. Section 2 compares the task
tackled in this article with other similar tasks and enumerates other current approaches to
our problem. Section 3 defines the evaluation framework for comparing MRM concept
access method against other current approaches. Results are discussed in Section 4, and
the conclusion section focuses on contributions and further work.

1. Multilingual Resources Manager system (MRM)

The main MRM goal is to allow medical experts to pick concepts from UMLS termi-
nological resources, hiding data model and implementation aspects. In the context of
the AQUA system (MedIEQ projet)these picked concepts are employed for crawling
medical web pages and other tasks.

Figure 1 shows the MRM user interface for accessing specific concepts. The search
box in the figure shows the user query “common cold”, the selected language (English)
and the resources to be considered (ALL). The query contains the term “common cold”
and it is processed in the following way: (1) Phrases in the selected terminological re-
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Figure 2. MRM concept browsing interface

sources containing at least one query word are collected. Query words can be included
into concept words. In order to avoid an excessive amount of matches, words shorter than
three characters are not considered. (2) Retrieved phrases are ranked according to the
number of query words in each phrase and the minimum phrase length. We have realised
that shorter terms tend to avoid over-specified concepts. (3) Phrases related to the same
concept are removed from the list. (4)The final list of concepts is displayed according to
the ranking criteria previously described.

The interface displays for each concept the related phrase (third column) the cor-
responding resource (vocabulary, fourth column), the language and a link to the brows-
ing interface to show further contextual information. Figure 2 shows the MRM interface
for visualising a concept description and for browsing across relationships. The buttons
“add concept” and “add sub-hierarchy” allow the user to include new concepts in the
customised resource. Showing a ranking list of concepts for a user query has been con-
sidered in different approaches. However, there is not any evaluation about the ranking
criteria in this specific task. The rest of the paper focuses on this problem.

2. Accessing concepts

We find in the literature two kinds of tasks related to our problem: Extracting medical
concepts from full texts and mapping automatically concepts across ontologies. Next we
will elaborate a comparison.

A substantial amount of research on concept recognition within clinical texts has
been done [8,9,10]. The most popular tool for mapping medical concepts from texts is



the MetaMap Transfer tool (MMTX) This tool uses a pipeline of linguistic processes
including generating phrase variants and synonym expansion. In order to rank candidates
a function combining the four following criteria is applied: (1) the proportion of query
words in the retrieved concept term, (2) the linguistic variation between the query and
the candidate term, (3) the centrality of the query in the retrieved term and (4) the cohe-
siveness between query words. In our case, medical concepts have to be identified from
a query expression, rather than a full text. This implies that some of the linguistic prepro-
cessing performed with MMTx would be not necessary for our purposes. So the question
to be further investigated is the kind of linguistic preprocessing needed for short queries.

Other works have focused on automatic mapping of concepts between terminologi-
cal resources [11]. This problem is very related to our case. However, a difference is that
we provide a ranking of candidates. Therefore we are not looking for a unique solution
(yes or not mapping) but for a list of potential ones, appropriately ranked. This implies
again that some linguistic processes could be avoided obtaining similar results in terms
of user needs. The criteria for evaluating a mapping do not apply to evaluate rankings
and therefore further investigation is needed on this topic.

In the context of our task, some current web services such as the MESH browser
or the SNOMED CaTTs browsérprovides concepts rankings using non language de-
pendent strategies. The MESH browser returns in alphabetical order all terms in MESH
containing at least one query word. CaTTs browser applies similar criteria as MRM, but
returning just terms containing all query words.

3. Evaluation framework

An important aspect to evaluate an information retrieval system is to have available a
set of user queries and relevance judgements for the system outcomes. Developing such
a testbed is considerably expensive. However, in our case we can extract from UMLS
resources the necessary information to automatically generate a testbed.

Each resource in UMLS contains a wide set of medical concepts, each one associ-
ated with a set of phrasal terms. Concept identifiers are also mapped between resources
in UMLS. For instance, the concept C0007680 is associated with the terms “Central Ner-
vous System Agents”, “CNS agents” and “Central Nervous System Drugs” in MESH.

In addition, the same concept identifier is associated with the terms “Central nervous
system agent (substance)”, “CNS drug” and “Central nervous system agent (product)”
in SNOMED. We consider that these human annotated terms represent potential user
gueries in the context of the MRM accessing task.

The evaluation procedure consisted on searching in MESH the corresponding con-
cept using a term provided by SNOMED. On one hand we used the MESH browser,
MRM and MMTx for searching concepts in MESH using SNOMED query terms con-
sidering 74 randomly selected samples. On the other hand, we used SNOMED CaTTs
browser, MRM and MMTx for searching concepts in SNOMED using MESH terms con-
sidering 90 samples. The evaluation measure is the correct concept rank. Ranks higher
than 15 were considered as “non found” concepts while ranks lower than 15 were con-
sidered as “found” concepts.
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4. Results

First of all, our experiment has shown that MESH browser can not be considered a base-
line for evaluation purposes. For instance, the MESH browser returns the correct concept
among the first 15 positions just in 8 cases from 74, while MRM in 50 cases. This is
due to the fact that the MESH browser displays the results in alphabetical order. MRM
improves also the SNOMED CaTTs browser, since the latter requires finding all query
words in the candidate term. In order to smooth this effect we have removed iteratively
the last query word. In spite of this, 37 from 95 samples were not retrieved at all by the
CaTTs browser while just 16 cases were not retrieved by MRM.

We have compared as well MRM against MMTx tool and we have identified the
reasons for non found concepts on both approaches. Table 1 shows the number of cases in
which each approach retrieves the corresponding concept in a rank lower and higher than
15. Results indicate that MMTx performs better than MRM in both cases, suggesting that
linguistic processing help to improves the accuracy. Then, the next issue is to study what
linguistic processes should be adopted to process short queries for obtaining acceptable
rankings.

Table 2 shows the main reasons of failures in both approaches. First, although MRM
considers all related terms of candidate concepts, it does not expand synonyms indepen-
dently from individual query words. Consequently, MRM failed in 41 cases due to syn-
onyms while MMTx just failed in 10 cases. However, the MRM approach considers par-
tial matching of words, solving all abbreviations while MMTx failed in 23 cases for this
category. MMTx can not consider partial matching of words because for full documents
this would generate too much noise. The lower limit for partial matching was established
at three characters. This implies non considering words shorter than 3 characters. This
was the reason for 2 failures. Finally, non considering apostrophes in MRM produced 3
failures.

In conclusion, our results suggest that an appropriate approach for dealing with our
task is to use MRM ranking criteria but including synonym expansion for individual
words and apostrophe processing for the query. It is worth to notice that UMLS include
synonyms. Therefore, synonym expansion can be done without additional resources.

5. Conclusions

As far as we know, although there exists several web services offering access to concepts
in medical linguistic resources, the problem of accessing specific concepts through query
processing has not been analysed in deep. In this paper we have presented the MRM sys-
tem which offers this functionality, comparing it against other current approaches. Our
evaluation framework based on the UMLS information allows to compare approaches
without needing additional manual annotations. Our analysis had shed some lights about
the key linguistic aspect to be taken into account in order to tackle the task. Synonym ex-
pansion seem to be a promising technique. The immediate future work consists on imple-
menting this feature in the system and check the results using real users in the evaluation
framework.



MESH query term

against SNOMED resource

SNOMED query term
against MESH resource

MRM rank < 15 71 47
MMTx rank < 15 74 56
MRM rank > 15 27 24
MMTx rank > 15 28 11

Table 1. Retrieved concepts using MESH/SNOMED query terms over SNOMED/MESH resources. MRM
and MMTx are compared.

Cause MRM failures | MMTXx failures
Synonyms 41 10
Abbreviations 0 23
Short words 2 0
Apostrophe 3 0

Non identified 5 6

Table 2. Linguistic causes of failures in concept retrieval approaches
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