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VPH/Physiome perspective



Case studies:

ÅCardiac models

ÅCerebral aneurysm models

ÅMusculo-skeletal models

ÅLens & whole eye models

VPH/Physiomeinfrastructure

Talk plan

1. Population

2. Whole body

3. Cell-tissue-organ

4. Pathways & networks

5. Atomic & molecular

Scales:

Perception/acceptance

Future biomed applications

Future clinical applications

Directions for modeling

Standards, open source

Peer review

Charge: Look at ..



1. Myocardial mechanics

5. Coupling .. Mechano -electro -fluid model

4. Myocardial activation

2. Fluid mechanics

3. Coronary flow

Cardiac models
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Cell processes
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3D cardiac cell models

Vijay Rajagopal, Mark Ellisman, Peter Kohl



Derive 
diagnostic 
index or 

treatment 
strategy

Image 
toolkit

Visualisation 
software

Segment 
images

Model
repository

Computational 
software library

Compute 
organ function

PACS
system

Fitting
algorithms

Fit model from 
virtual populat.n 

database 

Load patient 
DICOM images

Clinical workflows 



Personalised models, Multi-scale, Population databases

Aim for clinical trials within next few years

Clinical applications
Berlin Heart
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Cardiac Atlas Project (NIH funded)

ωwww.cardiacatlas.org

ωStructural and functional atlas of the heart 

ωCardiac MRI examinations

ωFit model to each case and then derive subject specific 
functional analyses and associated clinical variables

Alistair 
Young

http://www.cardiacatlas.org/


CAP database



Cerebral aneurysm models

An intracranial aneurysm with CTA scanning 
(55 yr old male patient)

How should this aneurysm be treated?  

ωClipping?

ωEndovascular treatment?

ωOthers (e.g. ligature)?



Blood perfusion with Digital Subtraction Angiography (DSA)



Aneurysm model construction

Volume image     Ҧ      ǎǳǊŦŀŎŜ ƳƻŘŜƭ



Define boundary conditions

Inflow: pulsatilevelocity


