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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

Bakken Medical Instrumentation and Device (MIND) Laboratory, University of Minnesota



Level 16

T~ T
CCarotiann ) (& 0 ) Crumvem )
(7 ] [SkelMlong ] [SkelMoross | [_Myocardium | R Lung L Lung |

e ) _twer ) (Tomer ) [ Pheunk ) (Spleen ) (Someeh J () (o) (Aomewar)
[ opta ) [_optB |
Eraser [Man

G: Nan

Mode B: Nan

| Apply ][ Cancel

Modified two posterior lung
regions

Level 33

Bakken Medical Instrumentation and Device (MIND) Laboratory, University of Minnesota



M O d Ify T I SS u e Resistivity Setting (ohm-cm)
Resistivity?

rmhtlurm

T-It

[ ﬂ'lllilll-'

800 |

50 (150|180 |

RECT 1 N ' I
400 400 400

4 ja0 400

TR OB

Bakken Medical Instrumentation and Device (MIND) Laboratory, University of Minnesota 9



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

Bakken Medical Instrumentation and Device (MIND) Laboratory, University of Minnesota



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

0.2 -
40% Threshold _ P
Solid line -
0.1 -
80% Threshold —
Dashed line
O | | | | | 1
6( 1400 1600 1800 2000 2200

" Resisitivity - ohm cm

% Change

=== Region A -80% Threshold

e Region A - 40% - Threshold

== Region B - 80% Threshold

=== Region B - 40% Threshold

=== nmodified Lungs - 80% Threshold

e Jnmodified Lungs - 40% Threshold




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




JI may be obtained in a computer model

Lead Field Theory —

,1\

N\

JLE may be obtained by reciprocity
in a computer model.

3
\/
........ A A =
Otto Schmitt first to propose: Z = f p JLE* J1 dv
B
Then mathematically proven by ‘
Geselowitz in 1971. Sensitivity distribution

Bakken Medical Instrumentation and Device (MIND) Laboratory, University of Minnesota 21



Sensitivity Analysis

air  0.00000000 ohms @080 !
Jugular vein B.B2236529 ;
brachiocephalic, subclawian vein B, 38973676
sup. vena cava
inf. vena cava
spinal cord 8.
Z — j p JLE ° J| dV ascending aorta B.B4345968
aortic arch 3.11498361
descending aorta 8. 06885995
carotid arteries  @.00000000 ohms ©.0@ %
brachiocephalic, subclavian arteries . 19739194
other arterial blood B.17948933
azygous wvein B, BBS27963
right atrium B.03346155
right wventricle B, 11878241
pulmonary artery  0.00008060 ohms ©.00 #
pulmonary vein ;
left atrium
left ventricle

Matlab

skeletal muscle long axis
skeletal muscle across sectional — @.00000000 ohms 0.060 %
heart muscle A1862416

HEART FAT L BE992083
right lung .B9421865
left lung 83721035
fat LB7351768
bone ALE79818
cartilage . B4330871
liver LB3599823
kidney  ©.00000000 ohms 0.0 %
pulmonary trunk . 28376950
spleen B.B1136754
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