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Congestive Heart Failure
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LaPlace’s Law
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Ventricular remodeling surgery
of the failing, enlarged heart so that
out of the

heart to rest of the body
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Dor Procedure — no patch

http://www.clevelandclinic.org




Dor Procedure — with Dacron patch
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Dor Procedure — with Dacron patch

Meniconti, L. &Di Donato, M., MMCTS 2004




Dor Procedure — with CorRestore Patch

http://www.chfpatients.com




Dor Procedure — with CorRestore Patch

http://www.chfpatients.com




ptions
o

H
= iy

Treatment O

)
o

=
=
=

o 3
a 2
=
O
a
)
od
=]
€
o
2
c

(O]
=

http://wwweehfpatients.com




Creation of

evaluate ventricular remodeling
procedures for




Geometry from MRI




Geometry from MRI

Program> FindTags




Definition of Infarct Area

Program> FindContour
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Surface Mesh

Program> Rapidform




Volume Mesh & Surface Mesh

Program> Truegrid
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Program> Truegri




Muscle Fiber Direction

Epicardium




Cardiac Mechanics

[ Deformation gradient, F from LSDYNA J
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Boundary Conditions

LS-DYNA keyword deck by LS-PRE

ram> LSDYNA




Boundary Conditions

LS-DYNA keyword deck by LS-PRE

Fixed in all directions

Program> LSDYNA




Boundary Conditions

LS-DYNA keyword deck by LS-PRE

Fixed only in longitudinal direction

Program> LSDYNA




End-diastolic (filling) pressure
End-systolic (ejection) pressure
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Program> LSDYNA




L5-D¥YNA KEYWORD DECHK BY LS-PRE

Time = 1]

Program> LSDYNA




Geometry

Mechanics




Myocardial Strains from Tagged MRI
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Program> FindTags




Myocardial Strains from Tagged MRI

Program> FindTags




Geometry

| Cardiac motion
Mechanics (strains,

end-diastolic
volume,
end-systolic volume)




Response Surface Method

Response
{MSE (strains + volumes)}
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Response Surface Method
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Response Surface Method
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Response Surface Method
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Optimization

Starting value on response
surface

Prog rams> LSO PT Copyright © 2006 Livermore Software Technology Corporation




Successive Response Surface Method

Design Variable 2

Design Space

Design Variable 1 ]

Program> LSOPT

Copyright © 2006 Livermore Software Technology Corporation




Successive Response Surface Method

Design Variable 2

Design Variable 1 ]

Program> LSOPT

Copyright © 2006 Livermore Software Technology Corporation




Successive Response Surface Method
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Design Variable 1 ]

Program> LSOPT
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Successive Response Surface Method

A

o
Q
o)
©
"=
©
>
c
Ig
7
@
o

Design Variable 1 ]

Program> LSOPT
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Successive Response Surface Method
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Design Variable 1 ]

Program> LSOPT
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Material Parameters
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Material Parameters
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Material Parameters
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Results thus far

Using systolic strains and
constants for b; = 49.25, b, = 19.25, b= 17.44"

After 5 iteration,

90% confidence interval =

90% confidence interval =




Coming Soon
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Material Parameters

LS-DYNA keyword deck by LS-PRE C y bf, bt! be J TmaX




Myosplint Device

http://www.clevelandclinic.org
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