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1 INTRODUCTION 

This final report on the dReams project sets out the aims funded by the grant and 
provides a details analysis of the extent to which these have been achieved 
alongside the project’s successes. The project has been described at scientific 
meetings and will be further publicised as the system developed is made public. 
We set out the details of these activities and the future direction of the project. 

2 PROJECT AIMS 

Project funding was granted in order to allow the team to meet the following 
aims: 

1. Ensure the long term availability of valuable bone disease datasets to both the 
clinical and research communities. We will also maximise the value of these 
data through improvements to data curation, quality and efficient 
dissemination. 

2. Capture and disseminate expert knowledge of phenotype description and 
radiographic observation and utilise this in the improvement of the quality of 
existing and future datasets. 

3 ACHIEVEMENT OF AIMS 

Prior to the project two data sources, the REAMS and Gorlin collections, were 
contained in out-moded forms, namely: a redundant database technology and 
radiographic film respectively. These data have now been migrated to a system 
employing advanced web based technologies to provide a powerful visualisation 
of the data which is contained in a modern database designed specifically for 
complex knowledge representation. 

REAMS included a schema to classify and index its radiographs to allow 
meaningful searches. This was used as a basis to deconstruct the radiographic 
language (user vocabulary) used in REAMS and Gorlin and identify its structure. 
The elements within this structure have been clearly identified to create 
unambiguous definitions of the user vocabulary in these terms. This analysis has 
been formalised in a new radiographic description ontology for bone disease.  

There is a significant amount of material in both REAMS and Gorlin which is now 
annotated using terms from the new ontology. However, it is important to place 
this within a more widely accepted information context. We therefore linked the 
anatomical elements within the dREAMS ontology to those contained in the well 
established Foundational Model of Anatomy (FMA). Also, many of the cases 
contained are classified in terms of syndromes and diseases. These have now 
been linked to OMIM.  

A key element within the project has been information accessibility. dReams 
contains over 22,000 findings that form a large and rich data set. To allow the 
user access to the information within these data we have developed a number of 
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visualisation approaches. The data contained within dReams is now accessible 
through a new web-based user interface.  

The design of this interface is graphical, featuring a skeleton to help the users 
understand the context of the presented information. The system has been 
designed with two principal use-cases in mind: differential diagnosis and 
teaching. For diagnosis, a user’s patient findings are visually connected to the 
reference patient set and indications are provided to aid the user’s understanding 
of the significance of the findings created for their patient. For teaching, the 
system provides a facet browse that enables the user to explore the collection 
from many perspectives. This includes the anatomy, genetics, syndromes, patient 
age and sex.  

The system developments have also included the essential peripheral functions 
of: 

• ecommerce: to allow paid access to the system and content; 

• case management: to allow users to maintain details of their own cases 

• image management: to handle the automated processing of common medical 
image formats such as DICOM. 

These functions will enable the system to be made available by subscription, thus 
providing a means to sustain the project. 

4 SUCCESSES 

The detailed deconstruction of the language used in radiographic description has 
lead to greater clarity of meaning. Moreover, trends in the study of genetic 
disease are placing increased emphasis on accurate phenotyping, and this project 
will result in improvement in the quality of phenotyping in bone disease. This has 
been demonstrated by analyses enabled by our work. 

We have piloted a cluster analysis of dREAMS phenotype and genotype 
information. This analysis, presented at the 14th Manchester Dysmorphology 
conference, demonstrated an improved resolution in phenotyping achieved by 
our work. Two presentation were given, the first explaining the basics of ontology 
development and its application. It explained how the formal techniques are used 
to build a knowledge base such as dREAMS. The second presentation showed 
how mapping the annotations to the dREAMS ontology enables a cluster analysis 
not previously possible using only REAMS terms.  

In this analysis, we were able to show a correlation between phenotypes 
described in the dREAMS data set and the corresponding genotypes. This 
correlation was previously masked by the compound and obscured meaning 
behind much of the radiographic language. 

dReams has been a multi-disciplinary project with contributions from clinicians, 
scientists, informaticians and software engineers. This collaboration has lead to a 
realisation that the dReams knowledgebase contains substantial latent 



NEW L IFE   F INAL  REPORT 

 

 

  AUG 2012  

 
3  

information not exposed in the original collections. The initial position was that 
the technologists within the team were not aware of the rich information content, 
and the clinicians were not aware of the potential to access and expose this 
information within a system. At the end of the project, the technologists have 
explored with the clinicians the possible visualisations that expose the 
information content to the users of dReams. This is seen as a substantial success 
for the project and a demonstration of the value of multi-disciplinary projects. 
The result is expected to be the availability of information previously only 
understood by a small group of experts and is expected to improve understanding 
and better support users in their diagnostic efforts. This development will be 
ongoing.  

5 PUBLICITY 

We have received much interest in dREAMS. This includes interest in using the 
resource to aid diagnosis, and to help in the correct and consistent description of 
patient cases. 

A presentation made at the 14th Manchester Dysmorphology conference, 
demonstrated an improved resolution in phenotyping achieved by our work.  

Abstracts have been submitted to the upcoming Manchester Dysmorphology 
conference and to the EPIRARE, Rare Disease and Orphan Drug Registries 
International Workshop. If accepted these meetings will provide further exposure.  

Other presentations will be made at appropriate conferences. 

6 FUTURE 

In the near term the focus is on the launch of subscription based access to 
dReams. This service will be available to individuals and institutions. Free access 
will be provided to a limited data set to enable users to explore the systems’ 
potential. 

In Germany, clinicans with bone disease patients can make an electronic referral 
to their Skelnet system. An interest has been expressed in making dReams 
available to these clinicians to improve the quality of their referrals.  

To further disseminate the improved phenotype descriptions contained within the 
ontology it is expected that the ontology would become a part of the Human 
Phenotype Ontology. Moreover, additional information contained in related 
ontologies is to be incorporated within dReams. Sources include the Skeletome 
ontology that includes the International Nosology and Classification of Genetic 
Skeletal Disorders.  


