DESIREE - a web-based software ecosystem for the personalized, collaborative and
multidisciplinary management of primary breast cancer
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Abstract—Breast cancer is the most common cancer in women
worldwide, with around 1.7 million new cases every year, and
it is a complex disease. Each case is usually discussed in
multidisciplinary teams or committees, called breast units.
They are composed by oncologists, surgeons, psychologists and
other specialist, and they use to have very limited time, around
3 to 10 minutes per patient, to make a treatment decision.
Some cases may be quite "easy", but 10-20% of the cases are
not so clear - what we called "grey areas", and they may not be
supported by clinical guidelines, which are the standards used
by clinicians to make treatment decisions. Therefore, we need
tools to support clinicians in their decision making process. For
that DESIREE, the system presented in this demo, is composed
by three main components: (i) an image based breast and
tumour characterization tool, (ii) a predictive model after
breast conservative therapy and radio-biological model, and
(iii) a clinical decision support system with three main
components: a guideline based CDSS, which implements
various international and local guidelines; a similarity based
CDSS, where its possible to explore given treatments to closest
patients, and the most significant variables they share with the
patient to treat; and the experience based CDSS, which
processes all information from previous cases and generates
new knowledge, augmenting the guidelines. All these are
supported by DESIMS (i.e. DESiree Information Management
System), a Security and Access Control module and an image
system for image and models visualization.
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L INTRODUCTION

Dealing with breast cancer is a complex task that requires
the multi-disciplinary team of the Breast Units (BU) review
large amounts of information on patient cases prior to
decision. These cases may last for years and accumulated
information is large and very heterogenous, varying a lot
from patient to patient according to the development of the
disease. Furthermore, many external sources have to be
reviewed, especially when there is not much evidence for the
case.

Regular meetings are organized where decisions are
taken by consensus which puts a lot of pressure on the BU
due to the limited amount of time to discuss each case and
increasing number of cases. Decisions on previous cases are
not thoroughly studied as there exist no tools for an agile

exploration of previous cases that integrate the needed
heterogeneous sources of information for each case.

There exist only a few Decision Support Systems (DSS)
based on guidelines but they are somehow too rigid and do
not reflect important information about the patient case or
simple there is not enough evidence for the current particular
case, which limits their applicability. To overcome these
problems we have developed a web-based software that
pursues a better coordination and information management
in the BU, DESIREE. It incorporates a novel DSS based on
an advanced digital patient model, integrating all sources of
relevant information for decision on the case, as well as
important context information regarding the patient.
Furthermore, the system is capable of modelling experience
and improve the current knowledge of the model by
suggesting improvements based on previous cases and
outcomes, improving and boosting the process of knowledge
discovery.

In the demo we will present the different modules of
DESIREE, which mainly consist of the following modules:

(1) an image based breast and tumour characterization
tool, which extracts valuable information for diagnosis,
treatment, prognosis and follow up from the heterogenous set
of image data [1]

(i1) a predictive model after breast conservative therapy
and radio-biological model, which provides useful results to
the clinician and patient from the very first step before
conservative therapy [2]

(iii) a clinical decision support system with three main
components [3]:

- a guideline based CDSS, which implements various
international and local guidelines, such as National
Comprehensive ~ Cancer  Network ~ (NCCN)
international guidelines and local guidelines from the
hospitals involved in the project

- a similarity based CDSS, where its possible to
explore given treatments to closest patients, and the
most significant variables they share with the patient
to treat

- an experience based CDSS, which processes all
information from previous cases and generates new
knowledge, augmenting the guidelines.
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