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INTRODUCTION

Expert knowledge and data mining discovered 
knowledge are two powerful instruments for 
producing knowledge-based systems. Together, 
expert knowledge and data mining discovered 
knowledge, maximize their individual qualities. 

Looking at the discipline of medicine, medical 
expert systems are a challenging field, now requir-
ing cooperation between both types of knowledge.

From the late 1970s to the early 1990s medical 
expert systems to aid diagnosis were developed on 
the basis of rules or models entered and validated 
by the expert, and data input by the physician after 
examining the patient and the patient’s medical 
record (Davis, Buchanan, & Shortliffe, 1977; 
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Shortliffe et al., 1981). The system automatically 
suggested a diagnosis and helped the physician 
to make the final decision. These systems were 
useful because they automatically processed 
complex decision trees that provided a differen-
tial diagnosis. They were not, however, without 
weaknesses. For example, most of the time experts 
simplified the knowledge model entered in the 
system, as they were unable to express all their 
knowledge as rules.

More recently, automatic knowledge acquisi-
tion, discovery and maintenance have attracted a 
lot of interest. The manual definition of the model 
by the expert has been overtaken by the automatic 
discovery of models and reference patterns based 
on Data Mining (DM) techniques, i.e. automatic 
medical knowledge elicitation (discovery) from 
the comprehensive and contextual interpretation 
of patient data.

The fact is that these two approaches, knowl-
edge discovery and knowledge elicitation from 
experts, complement rather than oppose each other. 
Applied together, they can output more realistic 
and efficient models and patterns: DM techniques 
can be used to support the tasks involved in Expert 
System (ES) or Knowledge-Based System (KBS) 
development, and expert knowledge can be used 
to improve the knowledge discovery process. 
The aim of this chapter is to highlight a series 
of relevant examples of the cooperation between 
expert knowledge and discovered knowledge and 
describe the characteristics and possibilities of this 
cooperation in the medical field. The authors also 
include an overview of current trends in this field 
of research. Finally the chapter describes their 
experience in this field, presenting a long-term 
project that integrates expert knowledge and DM-
discovered knowledge to process isokinetics data.

BACKGROUND

The joint application of knowledge discovered 
through DM and heuristic knowledge elicited 

beforehand from the expert has the goal of opti-
mizing and maximizing the performance of the 
resulting KBS.

To illustrate this cooperation, cases where 
knowledge is acquired through both expert 
knowledge acquisition and data mining and where 
expert knowledge is applied to improve knowl-
edge discovery is presented. Cases where DM 
techniques are used to aid ES development with 
respect to aspects like ES validation, improving 
system usability and efficiency or validating the 
local application of generic knowledge is also 
highlighted. This section finalizes with a sum-
mary of related work and with an enumeration 
of major current trends in the field of combining 
ES and DM.

Knowledge Acquisition: Combining 
Elicitation and Data Mining

Acquisition of the knowledge to develop a KBS 
through elicitation from an expert and knowledge 
discovery is an applicable case of mutual coop-
eration taking place in the medical field. A rule-
based expert system for diagnosing pulmonary 
tuberculosis, called TUBERDIAG, described 
by Phuong et al. (1999), presents this type of 
cooperation. Tuberculosis is still a frequent and 
very dangerous disease in developing countries. 
Pulmonary Tuberculosis (PT) is the most frequent 
form because it spreads easily. Even though it is 
relatively easy to treat, there are many PT patients 
because it is often difficult to diagnose. For this 
reason, the TUBERDIAG system was developed. 
This system can act like a high-ranking medical 
consultant specialized in PT diagnosis.

The system’s most important components are: 
knowledge acquisition subsystem, knowledge 
base, reasoning engine, and explanation subsys-
tem.The knowledge acquisition subsystem uses 
two sources of rules:

1.  Rules from Experts: Most rules are 
formed by doctors. To form these rules, all 
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