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The basis of all clinical science developments is the analysis of the data obtained from a particular
problem. In recent decades, however, the capacity of computers to process data has been increasing
exponentially, which has created the possibility of applying more powerful methods of data analysis.
Among these methods, the multidimensional visual data mining methods are outstanding. These meth-
ods show all the variables of one particular problem on the whole allowing to the clinical specialist to
extract his own conclusions. In this chapter, a neural approximation to this kind of data mining is shown
by means of the valuation analysis of the knee in athletes in the pre- and post-surgery of the anterior
cruciate ligament, studying variables of force and measurements at different distances of the knee.

INTRODUCTION

significance because of its wide range of research
optionsinrelation to patients, pathologies and their

Clinical data provide information that enables
us to establish new and better diagnoses and
treatments for certain pathologies. In physical
therapy the analysis of clinical data is of particular
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treatment, and the important number of variables
that can influence the evolution of an injury and
its recovery. A complete and accurate analysis
of the data can contribute to the development of
more effective therapies and treatments for the
patient. It should be noted that data in the clini-
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cal area (and specifically in physiotherapy) have
a set of special characteristics compared to other
kinds of data (DeMets et al., 2006):

1. The human body and its interaction with
its environment is one of the most complex
systems that exist. Therefore, it is logical to
consider these relationships as non-linear,
that is, an increase of one cause does not
lead to a proportional increase of its effects.

2. There are many variables that define the
evolution of an injury. We understand that
the more the problem is simplified the greater
the number of errors that are contained in
model. Consequently, there is a non-linear
problem owing to a large number of uncor-
related variables.

3. The patients’ data collection sheets of a
particular pathology or disease may be in-
complete or contain errors of measurement.

4.  The clinical data increase gradually over
time, so the best models to apply are those
that can take into account new data reliably.

These characteristics entail that the use of clas-
sical statistical models (multivariate regression,
logistic regression, clustering algorithms) is not
the most suitable given that these models do not
highlight the subjectivity and the noise that, in
many cases, affect these data. An alternative for
the knowledge extraction from data is visual data
mining. In this case a multidimensional visualiza-
tion of the variables on the whole is considered
(Chun et al., 2008).

In this way, the clinical specialist could extract
his own conclusions with no need of learning the
underlying of the models that the data specialist
develops. As anexample, if the results ofa logistic
regression are exposed, it is necessary to know
what is understood by confidence intervals for
the parameters, which are the initial hypothesis
of the model as well as the interpretation of the
model output. A visual approximation to the data
analysis avoids all these problems since the clinical

specialist observes the different behaviours that
include his data in a direct way.

One of the most powerful multidimensional
data visualization tools is the self-organizing map,
a kind of neural model, which is described in the
next section. Later is shown the application of
these neural networks in a physiotherapy problem
showing the potential of these methods. Finally
the conclusions of the work are exposed.

SELF-ORGANIZING MAPS

The Self-Organizing Map (SOM) is a neural
network proposed by Teuvo Kohonen in 1984
(Kohonen, 2000; Haykin, 2008). Neurons are
arranged in two layers, Figure 1: an input layer,
formed by n neurons (one neuron for each input
variable) and an output layer in which information
is processed; this second layer is usually arranged
in a two-dimensional structure.

Neurons of the output layer are characterised
by a weight vector with the same dimension as
the input vector. For instance, neuron 1,j (i-th row,

j-th column) is characterised by the weight vector

W= |w w.... w’ |. Similar input patterns
i i ij

are mapped close each other in the output layer
(Kohonen, 2000). Algorithm procedure can be
summarized, as follows (Haykin, 2008; Kohonen,
2000:

1. Weight initialisation.
2. Choice of an

T =X, X eeeernnnn X

input pattern

3.  Measurement of the similarity between
weights and inputs. Ifthe Euclidean distance
is taken into account, then the similarity

measure is given by
M

k 2
d(w,,z) = kZ:(wZ] =z,).
=1
4. The most similar neuron to the input pattern

is called Best Matching Unit (BMU).
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