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Question?

How do regional changes in lung resistivity appear
In iImages using a model for the forward data?




Model Used
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ECG gated MRI image Segmentation

Each 50 ms during cardiac cycle Using Abode lllustrator

5 mm slices N
Aorta: 150 Qcm Rib: 2000 Qcm

Muscle: 400 Qcm

Fat: 2000 QQcm
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Low or high resolution
meshing?

Low resolution High resolution
Current Density Current Density

216 000 elements 3.8 million elements
10x 3.7x4.2 mm 5x15x1.5 mm
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A Friendly GUI for Model Creation
and Analysis

MIND EIT Forward Solver (MEFS) is a MATLAB

based graphic user interface software package

that provides a forward solution for the Sheffield
electrode arrangement
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MIND EIT Forward Solver (MEFS)
Choose a model

~ Create Model...

— 3elect From Model Catalog

Emiwd [P Model Infa

ElTfwdLean

and-diastole moedal al end
with 16 elactrodes placed

~ Replicate An Existing Mode

Existed Model Browse Apply

Model Name

Apply Cancal
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Modified two posterior lung
regions

Level 33
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16 Electrodes at Mid-Thorax

Current Excitation Voltage Pickup

The model was solved 16 times for each unique current excitation




MIND EIT Forward Solver (MEFS)
RUN

— Create Model...

— Soe Model

Solver Ophions

Boundary Condition: @ Curr
Tolerance 1a-010
Maximum iterations &000
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Analysis Screen

-0.0582971
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Example with each lung area changed to 1000 ohm-cm

Sheffield GREIT




Results from Changing Lung Resistivity from 600 to 2200 ohm-cm
using Sheffield Algorithm
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Area change using the Sheffield Algorithm as a % of Max for Condition
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Results from Changing Resistivity from 600 to 2200
ohm-cm using GREIT Algorithm
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Area change using the GREIT Algorithm as a % of Max for Condition
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Conclusion

MEFS offers a software package that is easily
to used, which can gquantitatively evaluate
various EIT reconstruction algorithms
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Comparison of electrode locations: sensitivity
RV coil




Lead Field Theory

J may be obtained in a computer model

/

JLE may be obtained by reciprocity
In a computer model.
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Otto Schmitt first to propose: Z= 0 JE %1 -dv
L

Then mathematically proven by ‘
Geselowitz in 1971. Sensitivity distribution
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