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Abstract. Melanoma is one of the most important cancers to study in our current social context. 
This kind of cancer has increased its frequency in the last few years and its mortality is around 
twenty percent if it is not early treated. In order to improve the early diagnosis, the problem 
characterization using Machine Learning (ML) is crucial to identify melanoma patterns. There-
fore we need to organize the data so that we can apply ML on it. This paper presents a detailed 
characterization based on the most relevant knowledge in melanomas problem and how to re-
late them to apply Data Mining techniques to aid medical diagnosis in melanoma and improve 
the research in this field.  
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1   Introduction 

Melanoma is now one of the most social interesting cancers because it is more fre-
quent in our society and affects people of any age. According to the American Cancer 
Society although is not the most common skin cancer, it is which causes most deaths. 
This increase, caused by solar habits, makes crucial the early diagnosis, even more if 
we analyze that this cancer is mortal in approximately twenty percent of cases [1,2] 
and prompt diagnosis permits practically a secure regain.  

Nowadays domain experts works with some plain data bases with disjoined infor-
mation that does not permit roomy experiments to identify melanoma patterns. In fact, 
these days diagnosis is not aided for computer systems and requires checking several 
reports, from different specialists, to give a unified prognostic.  Dermatology experts 
from Hospital Clinic i Provincial de Barcelona (HCPB) want to do statistical analysis 
of its data, and characterize new melanoma patterns. 

One way to improve the early diagnosis is to use Knowledge Management and De-
cision Support Systems based on the statistical results of the cancer information. This 
imply a Data Mining (DM) problem were we have to analyze high dimensional data, 
with uncertainty and missing values, to extract the patterns for aid decision making 
[3]. Some of these techniques have been proved in other kinds of cancer, like the 
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breast one [4], with results that permits promising investigation. But this technology 
needs a good data characterization and organization to work and this is non-existent in 
its domain. To create it we have analyzed data from more than three thousand mela-
noma patients with information from reports of dermatologists, oncologists, surgeons, 
pathologists, and other specialists that work at HCPB. Some of these data are used in 
international studies that analyze specific aspects of the domain. But medical re-
searchers want to study it on the whole to assess if clear patterns are reachable.  This 
aim makes these data really unique and valuable for its variety and completeness. 

Then, we have to propose a data organization in melanoma domain to find out 
which kind of information is relevant and how it is related. This proposal will be the 
base line for building a DM tool to help experts in melanoma research. Now we want 
to apply clustering techniques to divide the domain, as is intended previously with 
less data [5], and use Case-Based Reasoning to support the diagnosis. 

The paper is organized as follows. Section 2 analyzes the framework in the field 
we would like to contribute. Section 3 describes the melanoma domain characteriza-
tion. Finally, in sections 4 and 5 we discuss about the problem and mark the future 
work. 

2   Related Work 

Current works in the melanoma study treat the issue as a sectioned one. We could 
found works which use only some clinical and pathological data, but with a large 
number of cases [6], or that studies particular types of information over specific indi-
viduals [7,8]. This kind of reference is based on partial databases which are centred 
on concrete information that does not use the entire data of the domain. A support 
system that permits us to put it at stake could open new targets in the future using 
DM. Since early diagnosis of melanoma is the most important factor in the progress 
of the disease, the diagnostic accuracy is of major interest; is required to establish 
concise diagnostic criteria based on the clinical information. If we want to apply 
computer aided systems for getting these objectives, we need a complete and consis-
tent relational model.  

3   Melanoma Framework 

To apply DM techniques in order to extract patterns from the complete data of the mela-
noma domain we have to unify the data from different plain databases, from diverse 
medical specialities, medical information from non electronic support and new data from 
specific diagnostic machines. This section describes the complexity and constrains of 
melanoma domain. But, a basic conceptual explanation of the domain is not enough to 
represent all the relations, specific restrictions, and rules to follow in data insertion, main-
tenance, and search. Then, with all the collected information we have planed a relational 
model shown in Fig.1. This model permits all the storage capacities we need, respect the 
relations and prevent the insertion errors to avoid redundancies. Experts consider that the 
next aspects explain the domain: 1) person and family, 2) generic medical information, 3) 
tumors, 4) metastasis, and 5) controls and studies. 
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Fig. 1. Relational Model of Melanomas Domain 

Person and Family. This aspect summarizes the personal data and antecedents of a 
person. We note that there are different kinds of person: melanoma patients, familiars 
of these patients and control cases (healthy people). Patients are also related with their 
DNA samples and the hospitalary admissions and follow-up that permits to check the 
illness evolution. Emphasized information about the patient is to know the stage of 
the illness in different moments (indexed per date), the solar exposure, other derma-
tological illness, and its biopsies. Another important data to take into account is the 
familiar relations because it is possible a familiar development of the melanoma.  

Tumors. This entity is related with a unique patient, but one patient could have more 
than one tumor. In addition, this entity has relation with its histologies, treatments ap-
plied, genetical information, surgery data, sentinel node, and metastasis. We also have 
the relation between the tumor and its different images. 

Metastasis. This is a concept that depends on a tumor. Each tumor could have differ-
ent metastasis. The general information is at the same time in relation with histolo-
gies, treatments, surgery, genetics, and lymph node metastasis that is included with 
the addition of linfadenectomy as a particular idea of a metastasis.  

Controls and Studies. These aspects refer to the research studies developed by ex-
perts in the identification of patterns. A study is the analysis of a certain aspect of a 
patient. This concept is strongly linked with the person relation because they are who 
take part in the studies.  
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4   Discussion 

The aim of our current research is to obtain clear melanoma patterns based on all the 
data existent in this domain. We would like to clusterize the complete information in 
order to create patterns of diverse characteristics that permit an easy prognostic from 
different kinds of melanoma even for non-expert doctors. We have also the target of 
obtaining a good ontological description that allows a better use of CBR techniques to 
aid medicians in diagnostic accuracy. But all this aims need a previous step that is the 
characterization of the domain that permits the desired investigation. 

The characterisation exposed in section 3 structures melanoma domain and permits 
not only the target of allowing subsequent work of aid melanomas early diagnosis and 
accuracy, but it has a suitable insertion of information. This is important because we 
have found during the process that the previous data have inconsistencies or not re-
lated information that come from a bad pick up of it. The incorporation of triggers 
permits to control this situation and, in addition, filter the existent one in the migra-
tion process. Then, at the end of the process, we have obtained a new database com-
pletely consistent and with well related information.  

We would like to note that the elaboration of the model adds new data obtained 
from paper reports and diverse databases not unified since now. This situation permits 
to prepare complete sets of raw data that allows the obtaining of melanoma patterns 
and statistics for medical research.  

5   Conclusions and Further Work 

Melanoma is a dermatological cancer with an important impact in our society. Medi-
cal researchers in this field want to use techniques to aid its diagnosis. The first step to 
permit the use of these techniques is the characterization of the domain in order to use 
the complete data in its studies. The definition proposed permits the creation of an ap-
plication that allows: 1) An easy data introduction from the specialists, even during 
attendance work. 2) Knowing the trustworthiness grade of data in order to consider or 
not low reliable data in certain studies. 3) Rapid creation of new experiments and sta-
tistical results in medical research. 4) Study relations between different melanomas 
information in the bosom of a family. 5) Apply Data Mining Techniques in order to 
aid specialist to obtain optimal descriptions of patterns to improve the early diagnosis. 

Nowadays, our work is focus in the final implementation of the application and the 
migration of the previous data. After this migration, we could apply Data Mining 
techniques to create a complete Knowledge Management and Decision Support Sys-
tem ad hoc to melanoma’s domain that permits to help the medical researchers in the 
prognostic of this illness.  This work are planed in two phases, the first one the extrac-
tion of patterns and explanations from this complete data, enlarging previous works 
that use parts of it [5]; and the second that is the implementation of a hierarchic rea-
soner that permits to aid the diagnosis by analysing the different kinds of information 
in separated stages to conclude an unified result. 
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