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Grid-Enabled Platform for Simulations in Paediatric Cardiology 
Toward the Personalized Virtual Child Heart
– EU-US eHealth Cooperation Workshop –

Michael Sühling, Siemens AG
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Sim-e-Child

• FP7 STREP (Follow-up of FP6 Health-e-Child project)
– Funding: 1 Mio EUR

– January 2010 to June 2012

• International cooperation between EU partners and leading US sites

Health-e-Child

Sim-e-Child

SCR

JHU

ACC

Siemens

MAAT

TUM

OPBG
Lynkeus

Siemens Corporate Research

First Trans-Atlantic platform towards personalized & predictive 
modeling of congenital heart disease
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Sim-e-Child: Technical Focus

• Grid/cloud-enabled infrastructure for
– Aligned clinical databases
– High-performance computing
– Information & knowledge exchange

• Computational modeling & simulation of 
– Cardio-vascular anatomy 
– Function 
– Haemodynamics

Enable international, trans-Atlantic cooperation

Incorporate heterogeneous data from EU (OPBG) and US (COAST)
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Infrastructure Overview

Grid-Enabled, Distributed 
Data Management & 

High-Performance Computing

Local SimSys Application in 
HospitalWeb-Portal

http://sec-portal.maatg.fr

CLOUD
Scalable & elastic

infrastructure 
thanks to the 

Cloud
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Grid Coordination Grid Coordination 
CenterCenter

CAS
Service

CASCAS
ServiceService

MyProxy
Service
MyProxyMyProxy
ServiceService

PHPPHPPHP

JSONJSONJSON
1. Create and export 
proxy to MyProxy 
(done only once)

2. Standard CAS
Authentication
through Web
portal 3. Access all facilities 

connected to the SSO

GSIGSIGSI
GW Auth
Service

GW AuthGW Auth
ServiceService

Infrastructure: Web-Portal
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General Modeling Approach

Image Data (MRI) Anatomical Model Fitting Haemodynamics Simulation
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Anatomical and Dynamical Model 
of the Complete Heart

Tricuspid Valve Pulmonary Valve

Aortic Valve Mitral Valve
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Patient-Specific Haemodynamics in 
Normal Left Heart

Velocity vectors                                       Vorticity magnitude 
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Sim-e-Child: Clinical Focus

• Model validation: Comparison of models with “ground truth” data
– Ensure model robustness and reproducibility on 

heterogeneous EU/US data
• Assessment of clinical impact and benefit

– Investigate novel approaches for planning & simulation of 
therapies to increase their efficacy and safety

1) Aortic Aneurysm

Assess risk of ascending 
aortic dilation

Predict stenting outcome 
(e.g. pressure gradient changes)

2) Aortic Coarctation
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Coarctation 
(pre-op)

Stented
(post-op)

Exemplary Results

• Pre- and post-operative flow streamlines
– Pre-op: Complex flow patterns typically associated with 

stenosis
– Post-op: After stent implantation, flow is improved, 

characterized by lack of recirculation
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Example of 
Current Clinical Validation

• Comparison of simulated pressure values with cardiac catheterization 
pressure measurements in pre- and post stenting cases

• Next step: Simulate stenting outcome (e.g. changes in pressure 
gradient) by “inserting a virtual stent” in pre-operative image data 

Pre-stenting pressure Pre-stenting velocity
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Model-Driven Decision Support

Input Data Robust Estimation of Personalized Physiological Cardiac Models

Fast & Reproducible Model-
based Quantification

Source: ACC/AHA Guidelines for VHD management

*

*

Intervention 
recommended

Intervention  
discouraged

CaseReasoner: Generic and Flexible 
Learning-Based Distance Function
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Dissemination & Networking through 
ACC’s Global Network

5,000 members in more than 125 countries with

~1000100010001000 members in EuropeEuropeEuropeEurope
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Dissemination Events 
Enabled by ACC

• Article in Cardiology Magazine – sent to over 40,000 ACC members
• Link to project on ACC’s website
• Sim-e-Child booth at ACC.12 (20,000 attendees)
• ACC Heart House Conference planned for June 2012
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Benefits of EU/US Sim-e-Child
Cooperation

• Base modeling on broad range of data (challenge for rare diseases)
– Ensures more robust and reproducible models

• Handle heterogeneous protocols and clinical workflows
– Increases mutual interoperability and integrability

• Increased potential for dissemination and networking
– Social networking & community building is key

• Exchange of workforces (e.g. PhD student, TUM � SCR, JHU)
• Increased awareness of different regulatory processes
• Leverage technological & financial synergies 

– Avoid disparate, redundant work in EU and US

• Reflects needs of globally-acting healthcare industry
– Penetrate global markets
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Future Directions & Needs

• Enhance infrastructure further to render EU/US international 
collaboration even more efficient and effective
– Improve ease-of-use and accessibility
– Semantically integrate heterogeneous data
– Establish minimal standards for data and model interoperability

• Larger data repositories as basis for modelling
• Extend and re-use of models across different diseases areas

MD-Paedigree
Large-scale, data-driven 

models and infostructure
for more

effective & efficient 
healthcare

FP6 FP7 FP7 ICT Call 9
Proposal
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More Information…

www.sim-e-child.org


