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Abstract

The overall goal of MENELAS is to provide better access to the information contained in natural language patient

discharge summaries,

through the design and implementation of a pilot system

able to access medical reports through

natural languages. A first, experimental version of the MENELAS indexing prototype for French has been assembled.

Its function is to encode free text
preliminary evaluation shows the
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potential for reasonabl
enhanced and extended into 2 pilot system which will b

PDSs into both an internal representation and ICD-9-CM nomenclature codes. A
e coverage and precision. The MENELAS prototype will be
e tested in two hospital sites.
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1. Introduction

The dramatic expansion of health services over
the past decades has created an information ex-
plosion for the health profession and a growing
demand for detailed record-keeping. In response
to this, paper charts are being slowly replaced
by computerized medical rtecords developed
within Hospital Information Systems. The latter
were developed primarily to handle numerically
based information. However, a number of appli-
cations such as ongoing patient care, evaluation
of health care and clinical research require infor-
mation which is predominantly available in nar-

! This paper is written by P. Zweigenbaum on behalf of the
consortium MENELAS.

rative patient discharge summaries (PDSs). This
narrative is a widely available, low cost source of
reliable information. However, with the current
technology, there is no way to directly access the
information contained in a free text format: a
new sort of system is thus required to analyse
PDS texts using natural language processing
techniques.

2. Background

The automatic analysis of medical reports has
been widely studied [1-3]. Whereas most early
methods were essentially syntax-based, recent ap-
proaches focus on the semantic representation of
medical texts [4—6]. They enable a deeper level of
understanding, including the representation of in-
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formation that was implicit in the texts but is
evident for the target readers [6].

This project builds on previous work performed
by the different partners either in the AIM Ex-
ploratory Action [7] or independently on the anal-
ysis of French, English and Dutch [8-10].

3. Design considerations

The overall goal of MENELAS is to provide
better access to the information contained in
PDSs through the following services:

® The management staff of the medical unit may
consult its own electronic activity board.

® The clinical staff may also access the stored
PDSs to retrieve a set of patients having spe-
cific characteristics, which allows some form of
case based reasoning.

® The same facility allows a limited test of re-
search hypotheses, on the basis of the available
patient sample.

@ Nomenclature codes are produced automati-
cally for each PDS. This contributes to one of
the AIM Tasks, ‘data standardisation, classifi-
cation and encoding.’

These services will be implemented as modular
subsystems, which can be realised gradually. The
test medical domain is coronary diseases.

The basis of the project is the design and imple-
mentation of a pilot system able to analyse the
contents of medical reports and to store them in a
database as a set of conceptual structures which
represent their ‘meaning’. These structures, which
may be seen as the core representation of the
narrative, may then be consulted to retrieve spe-
cific information contained in a PDS. An index is
also produced according to the ICD-9-CM
nomenclature. The twelve partners of MENELAS
represent three linguistic groups: French, English
and Dutch. Language-dependent components are
connected to the rest of the system through well-
specified interfaces in order to facilitate extension
to other natural languages.

MENELAS adopts a knowledge-based ap-
proach to natural language understanding. and
relies on a large body of linguistic and medical

knowledge to perform its task. All semantic and
domain knowledge is expressed in a common,
general representation called conceptual graphs
{11}, which has already been used in medical
systems [4,5,12].

4. System description

MENELAS is organised around three main
systems:

® The document indexing system analyses a PDS
and stores it in a database as a set of concep-
tual structures. It also produces the nomencla-
ture indexes. This process can be run in batch
mode.

@ The consultation system allows physicians and
administration staff to access PDSs by their
contents through a user-friendly interface.

® The administrator system enables the cus-
tomization of the knowledge base of the system
in order to set up a new application or to
maintain an existing application.

These systems are implemented in PROLOG,
LISP, C+ + and C, and run under Unix (cur-
rently, on SUN Sparc); the consultation system
user interface runs on a Personal Computer with
Windows.

5. Status report

The first phase of the project is now terminat-
ing, and a prototype version of most MENELAS
components is available. The indexing prototype,
which constitutes the core of the MENELAS pro-
totype, has been integrated for French. The index-
ing system follows the standard division of
natural language processing systems: morpho-syn-
tactic, semantic and pragmatic analysers; the lat-
ter is language-independent.

The performance of the prototype was explored
in two dimensions. Along one dimension, a subset
of the functions of the indexing system for English
were tested on a whole 475 English PDS corpus
from the Royal Victoria Hospitals in Belfast. This
evaluated the breadth of coverage that can be
reached: >73% of the sentences in the corpus
could receive a full syntactic parse. A similar
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experiment on 56 French PDSs (Hopital de la
Timone, Marseilles, and Piti¢-Salpétriére, Paris)
showed a comparable resuit of 70% parsed sen-
tences.

Along the other dimension, we set up a method
for evaluating globally the near-whole set of func-
tions of the indexing system for French. The
protocol is inspired from the third Message Un-
derstanding Conference [13,14]. The principle of
this evaluation consists in comparing the be-
haviour of the system with the one of a human
reader, disposing of the same texts, and perform-
ing the basic tasks of MENELAS: information
retrieval and nomenclature code generation.

The first phase of the project mainly involved
developing and tuning this evaluation procedure,
with a restricted three PDS sample from the
French PDS corpus. The procedure allowed us to
monitor the progress of system performance on
these PDSs while the lexicons and knowledge
bases were developed. This gave an idea of the
depth and precision of treatment that can be
performed by the system, and of the time spent
per PDS on knowledge development. Given ap-
propriate knowledge, the system could correctly
identify a set of 11 specific information items in a
test PDS, as well as the six ICD-9-CM codes that
a human coder had assigned to this PDS. During
the second phase of the project, the procedure will
be applied to a larger number of texts.

6. Lessons learned

Both sides of the evaluation have brought in-
sights into the methodologies to apply in order to
obtain better coverage and precision. On the one
hand, even if we estimate that the percentage of
fully parsed sentences could at best be raised to a
ceiling of 80%, recovery methods that can process
additional sentences will be useful. In the current
design, partial parses from the French morpho-
syntactic analyser can already be passed on to the
semantic and pragmatic components, which can
make sense of them independently.

On the other hand, what needs to be enhanced
now is mainly the quality and volume of the
lexicons and knowledge bases. The knowledge
development process has proven to be time-con-

suming and error-prone, and a more precise
methodology is being set up. Tools will also be
needed to facilitate this process. The evaluation
procedure is an important asset; two complemen-
tary directions are being explored: the develop-
ment of consistency-checking tools, and the
semi-automated reuse of available on-line knowl-
edge resources [15-17.

7. Future plans

The rest of the project is divided in two sec-
tions. Phase 2 will complete and enhance compo-
nents, knowledge bases and integration (first half
of 1994). Emphasis will be put on the above-men-
tioned points. Phase 3 will evaluate the resulting
pilot system with users in two hospital sites (sec-
ond half of 1994).

8. Information about deliverables

Deliverable #9 on the first version of the
MENELAS ‘Linguistic and Medical Knowledge
Bases’ is available from the author.
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