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Abstract: Cardio Vascular Disease (CVD) also known as heart and circulatory disease comprises all the illnesses of 
the heart and the circulatory system, namely coronary heart disease, angina, heart attack, congenital heart 
disease or stroke. CVDs are, nowadays, one of the main causes of death. Indeed, this fact reveals the 
centrality of prevention and how important is to be aware on these kind of situations. Thus, this work will 
focus on the development of a decision support system to help to prevent these events from happening, 
centred on a formal framework based on Mathematical Logic and Logic Programming for Knowledge 
Representation and Reasoning, complemented with a Case Based Reasoning approach to computing that 
caters to the handling of incomplete, unknown or even self-contradictory information or knowledge. 

1 INTRODUCTION 

Chest X-ray is a painless and non-invasive medical 
procedure to get images of different structures inside 
the thorax zone, turning easy the access to body 
parts like heart, lungs or blood vessels. It stands for 
a symptomatic approach to look at different kinds of 
illnesses, namely pneumonia, heart failure, lung 
cancer, lung tissue scarring or sarcoidosis. In this 
study the X-ray images will be used to evaluate 
cardiovascular problems, disease that cause 31.5 % 
of the overall deaths in the world every year. Indeed, 
this work is focused on the development of a hybrid 
methodology for problem solving, aiming at the 
elaboration of a decision support systems to detect 
cardiovascular problems based on parameters 
obtained from chest X-ray images, like the Cardiac 
Width (Figure 1(a)), the Thoracic Width 
(Figure 1(b)) and the Aortic Knuckle Perimeter 
(AKP) (Figure 1(c)), according to a historical 
dataset, under a Case Based Reasoning (CBR) 
approach to problem solving (Aamodt and Plaza, 
1994; Richter and Weber, 2013). Undeniably, CBR 
provides the ability of solving new problems by 
reusing knowledge acquired from past experiences 
(Aamodt and Plaza, 1994), i.e., CBR is used 

especially when similar cases have similar terms and 
solutions, even when they have different 
backgrounds (Richter and Weber, 2013). Its use may 
be found in many different arenas, like in Online 
Dispute Resolution (Carneiro et al. 2013) or 
Medicine (Begum et al. 2011; Blanco et al. 2013), 
just to name a few. 

This article is subdivided into five sections. In 
the former one a brief introduction to the problem is 
made. Then a mathematical logic approach to 
Knowledge Representation and Reasoning and a 
CBR view to computing are introduced. In the third 
and fourth sections a case study is set. Finally, in the 
last section the most relevant attainments are 
described and possible directions for future work are 
outlined. 

2 BACKGROUND 

2.1 Knowledge Representation and 
Reasoning 

Many approaches to Knowledge Representation and 
Reasoning have been proposed using the Logic 
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