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Abstract Our goal is to pursue a vision of developing and maintaining a compre-
hensive and integrated computer model to help physicians plan the most appropriate
treatment and anticipate a patient’s prospects for the extent of cancer. For example,
cancer can be treated at an early stage by surgery or radiation, while chemotherapy
may be the care for more advanced stages. In fact, early detection of this type of
cancer facilitates its treatment and may rise the patients’ prospect of a continued
existence. Thus, a formal view of an intelligent system for performing cancer fea-
ture extraction and analysis in order to establish the bases that will help physicians
plan treatment and predict patient’s prognosis is presented. It is based on the Logic
Programming Language and draws a line between Deep Learning and Knowledge
Representation and Reasoning, and is supported by a Case Based attitude to comput-
ing. In fact, despite the fact that each patient’s condition is different, treating cancer
at the same stage is often similar.
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1 Introduction

Lung cancer has the highest death rate among all and can be considered one of the
most serious cancers worldwide. Like any other type of cancer, multiple anoma-
lous cells multiply and grow into a tumor. These cells are transported by the blood
surrounding the lung tissue and, due to the human anatomy, usually spread in the
middle of the breast [1]. Although it has the highest mortality rate (about 5%), it can
be prevented in 89% of cases. This cancer is usually caused by cigarette smoke, about
85% of cases in men and 75% in women. It is subdivided into Non-Small and Small
Cell Lung Cancer (NSCLC and SCLC) according to their cellular characteristics [2],
which is the original data set of NSCLC lung cancer CT scans downloaded from the
collection of GBM images contains [3].

Computed Tomography (CT) scans can now detect abnormalities with more detail
than chest radiographs. Indeed, the purpose of this study is to extract relevant features
from CT lung cancer examinations, and to assess tumor patterns associated with the
cancer stage [4–6]. Predicting a possible outcome of the patient’s prognosis may
help to describe where a cancer is located, if or where it has spread, and whether
it is affecting the other parts of the body. In the present study, Logic Programming
was used for Knowledge Representation and Reasoning (KRR) with a Case Based
Reasoning (CBR) approach to computing [7], traversing a line that establishes a
relationship between Deep Learning (DL) and KRR.

The paper is divided into five sectors. The first is an opening in which the problem
to be addressed is known, followed by a circumstantial in which related issues are
object of consideration. The third section shows the timeline of the problem-solving

V. Alves
e-mail: valves@di.uminho.pt

J. Neves
Mediclinic Arabian Ranches, PO Box 282602, Dubai, United Arab Emirates
e-mail: joaocpneves@gmail.com

L. Sampaio
Dubai Healthcare City, PO Box 118855, Dubai, UAE
e-mail: luzia.sampaio@dbaj.ae

J. Ribeiro
Escola Superior de Tecnologia E Gestão, ARC4DigiT—Applied Research Center for Digital
Transformation Instituto Politécnico de Viana Do Castelo, Viana Do Castelo, Portugal
e-mail: jribeiro@estg.ipvc.pt

H. Vicente
Departamento de Química, Escola de Ciências E Tecnologia, Centro de Química de Évora,
Universidade de Évora, Évora, Portugal


