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Talk plan

Scales:

1. Population _

2. Whole body Case studies:

3. Celltissueorgan ACardiac models

4. Pathways & networks

5. Atomic & molecular ACerebral aneurysm models
Charge: Look at .. AMusculoskeletal models
Perception/acceptance ALens & whole eye models

Future biomed applications
Future clinical applications
Directions for modeling

Standards, open source

VPHPhysiomenfrastructure

Peer review [M A (i
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Cardiac models

1. Myocardial mechanics

2. Fluid mechanics

3. Coronary flow

4. Myocardial activation

5. Coupling .. Mechano -electro -fluid model IMﬁ,(j
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3D cardiac cell models
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Clinical workflows

Image Fitting Model
toolkit algorithms repository
Load patient Segment Fit model from Compute
DICOM images images virtual populat.n| | organ function

database

'\ mmp index or

Visualisation

software

Computational
software library

Derive
diagnostic

treatment
strategy
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Clinical applications

euHeart: Philips Technologie GmbH

W ComHeart-assisted CRT system

File

Model Quality Check Anatomical Overview Lead location chaice Simulation Resulks

Patient data used: Segmentation Quality Yerification

1. Heart shape and Lv volume (MRI)

2. Heart scars {gadolinium-enhanced MRI)

3. Conductivity maps (EnSite non-conkact syskem)
4., Catheter measuremnens of pressure

Baseline metrics fitting

Measurement Simulated

Ejection Fraction (%) 3 { EE

6D
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Max dP{t}jdk {mmHgys) I HBR

QRS duration {ms) i EE i EE a0 ¥ >
Conductivity Maps fitting Pressure and volume fitting
Observation and data processing: Observation and data processing:

Afterload

|

|

Model reproduction: electrical activation propagation Model reproduction. Afterload and compliance Fitting,
& a R aorta
i : R system

C system

Berlin Heart

Personalised models, MuHlscale, Population databases
Aim for clinical trials within next few years TMA (i
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Cardiac Atlas ProjegNIH funded)

w www.cardiacatlas.org
w Structural and functional atlas of the heart
w Cardiac MRI examinations

w Fit model to each case and then derive subject speci
functional analyses and associated clinical variables
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http://www.cardiacatlas.org/
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Cerebral aneurysm models

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

How should this aneurysm be treated?
w Clipping?
w Endovascular treatment?

others (.. gature? IMAG
W ers (e.g. ligature) 11\ 75" }



Blood perfusion withDigital Subtraction Angiography (DSA)
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Aneurysm model construction
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Define boundary conditions

—

Inflow: pulsatile velocity
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