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Integrated Biomedical Informatics for the Managemen  t
of Cerebral Aneurysms
Project duration: 2006-2009 (48 months)

28 Partners + 5 Collaborators
Budget: ~17,5 MEuro

Objectives:

Development of a generic Grid infrastructure for the management and
processing of heterogeneous data associated with the diagnosis
and treatment of cerebral aneurysms and subarachnoid haemorrhage.

Transform the management of cerebral aneurysm by providing new
Insight, personalised risk assessment and methods for the design of
Improved medical devices and treatment protocols.

Personalised risk assessment could reduce unnecessary treatment by 50%, with
concomitant savings estimated in the order of several billions of Euros per year.
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Obijectives

@neurlST is focussed on cerebral aneurysms and intends to provide an
integrated decision support system  to assess the risk of aneurysm
rupture in patients and to optimize their treatments.

@neurlST believes that the current process of cerebral aneurysm diagnosis,
treatment planning and treatment development is highly compromised by the
fragmentation of relevant data

@neurlST presents a new paradigm to understand and manage cerebral
aneurysms. A complete IT infrastructure will be developed for the
management and processing of the vast amount of heterogeneous data
acquired during diagnosis

Through research clinicians will gain a greater insight in aneurysm
understanding , while industry will be dragged by these achievements to
develop more suitable medical devices to treat the disease.
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Benefits

@neurlST will contribute to a better knowledge of cerebral aneurysms and
other diseases by:

Finding evidences of links between genomics and cerebral aneurysms.

Helping clinicians to take decisions and select more appropriate treatments.

@neurlST will improve patient care by:

Identifying those patients with high risk of rupture by assessing a personal risk factor, thereby
reducing the patient's operation risks and anxiety.

Improving personalised design of endovascular devices.

@neurlST will result in major benefits to the healthcare system by:
Reducing healthcare costs through the suppression of an estimated 50% of unnecessary
treatments. This will save of the order of thousands millions of Euros per year in Europe.

@neurlST will promote and validate:

A new diagnosis and treatment paradigm extendable to other disease processes using
complex data fusion, information extraction, processing and inferential deduction.

The use and development of bioinformatics, medical informatics and medical devices
standards and protocols.
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Motivation & background

To understand from the biomechanical point of view [1]
aneurysm genesis
aneurysm growth
aneurysm rupture

To assess the
risk of aneurysm rupture
risk of aneurysm treatment

To select, when required, the best treatment for each patient, preventing aneurysm
growth and rupture

Coiling

Coiling and stent

Flow diverters

Www.ubneurosurgery.com www.torontovascular.ca

[1] F.H. Netter. Atlas of Human Anatomy. Rittenhouse Book Distributors Inc.; 2nd edition (January 15, 1997) 7
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Cerebral Aneurysm Clinical Context

Unruptured intracranial aneurysms are increasingly diagnosed due to modern
Imaging techniques
It is more and more important to develop holistic and sound approaches to patient management.

Management of unruptured aneurysms is controversial
decision making is currently based mainly on aneurysm size and location mainly (ISUIA).

Wiebers D.O. Unruptured intracranial aneurysms: natural history and clinical management. Update on the international study of
unruptured intracranial aneurysms. Neuroimaging Clin N Am. 2006 Aug;16(3):383-90

There is evidence that genetic predisposition may be involved in the natural
history of aneurysms.

Krischek B, Inoue I. The genetics of intracranial aneurysms. J Hum Genet. 2006;51(7):587-94.
Currently endovascular treatment is favored over surgical treatment for many
aneurysms (ISAT)

both treatments are risky, costly and do not always prevent recurrence.

van Rooij WJ, Sluzewski M. Procedural morbidity and mortality of elective coil treatment of unruptured intracranial aneurysms. AJNR Am J
Neuroradiol. 2006 Sep;27(8):1678-80

Molyneux A. Ruptured intracranial aneurysms - clinical aspects of subarachnoid hemorrhage management and the International Subarachnoid
Aneurysm Trial. Neuroimaging Clin N Am. 2006 Aug;16(3):391-6

There is a need to support a new generation of endovascular devices treating
the cause rather than symptoms of the disease

8
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Current Management of CA

Diagnosis

Primarily based on basic morphological variables (size, aspect
ratio, location) derived from medical imaging (CT, MR, 3DRA)
and clinical history (age, sex and other risk factors)

Treatment

Increasingly by elective endovascular intervention (coiling) but
still some surgical treatments (US > EU). In some cases,
watchful follow-up is preferred to any intervention

Limitations

Decisions based on (controversial) generic guidelines and hence not
personalized

Limited exploitation of imaging info and no coupling with physiological info
No established genetic biomarkers for rupture risk

Elective intervention is mostly based on interventionalists’ subjective
experience

Almost no personalization/customization of medical devices

9
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Natural History of CA
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@neurlST bases its development on a
service-oriented Grid infrastructure providing
on-demand simulation, analysis and data-integration services
handling multi-scale, multi-modal information at distributed sites.

Source: Peter Hunter, Human Physiome Project
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Integrative Application Suites
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Integrative Application Suites
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@neurlST Data Integration Scenario
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Clinical Reference Information Model (CRIM)
Defines all information to be captured for a patient
clinical information (imaging, diagnostic and treatment data, ...)
administrative information
research results produced (indicators)

Treatment context Research Context
Normalization ) ( Knowledge
De-identification L discovery
Federated
Data Capturing Information ferreres Information Application Suites
Imaging data aquisition & access, analysis Processing &
Patient record structuring Info\ & enrichment Analysis

— Structure o
Denormalization Distributed
Re-identification queries

Biomedical data infostructure
Two different architectures (see next slide)
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@neurlST Architecture & Middleware

Architectural Overview
Service-Oriented Architecture

Compute & Data Services
Grid & Web Services

Grid Middleware

Decoupling of application suites
from resources

On-demand computing
Data mediation
Semantic technologies
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Service Oriented Architecture
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Technologies
Grid Middleware: GEMSS2, InnerGrid; VGE: Web Services

Data Integration: OGSA-DAI — WS-DAI; DQP; SQL
Semantics: OWL
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Innovations

Semantic Data Description

@neurlST Ontology describes different knowledge domains:

Clinical Medicine (patient-record-centric): CRIM (HL-7)
Molecular Biology

Simulation

Disease

Risk factors

Semantic annotation of services H
Semantic service resolution/discovery +

Semantic mediation between data sources l

a il
@neurlST Security (STS)q
Trust
Identity established via Security e
credentials (certificates, ...)
Privacy » |

Pseudonymization
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Conclusions

Development of:
generic Grid infrastructure
for the management and processing of heterogeneous data
associated with the diagnosis and treatment
of cerebral aneurysms
Secured integration of fragmented data sources

Management of cerebral aneurysm:
new insight in aneurysm understanding
personalised risk assessment
design of improved medical devices
treatment protocols

Application Suites:
@neuRisk, @neuEndo, @neuLink, @neuFuse
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