r, Template Models For Surface Manipulation Of
L‘ Musculoskeletal Extremity Regions

BACKGROUND

Almost half of combat injuries occur to the
musculoskeletal extremities!. A need for
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Develop free and open source template models for the musculoskeletal
extremities that can faithfully replicate indentation and other surface
Interactions to inform haptic feedback.
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e Large variations in calibrated tissue properties were noted
In comparison to literature value of C; = .01 MPa:

M ETHODS C, =.0027 MPa to 0.0139 MPa.
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frictionless penalty-based contact and a Neo-Hookean constitutive model (C; = .01 MPa, K 0.005 Displacement (mm) Displacement (mm)

1000* C;3). The pipeline for model development also supports Abaqus and SOFA.
%) PP P PP 9 Indentation force and displacement: experimental (black dot), simulation with

literature properties (red solid line) and after calibration (blue dotted line). Vertical

Cé) lines indicate peak experimental indentation depth.
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S, l FEBIO practically adequate method to represent specimen-specific F
==l Annotated it Ements for Bamechanics indentation response for experimental range of displacements, f= @
83 MED File . B simuLIA achieving the goal of region-specific haptic feedback. ,
) -
= @ ﬂBﬂQUS - , . . L e "
‘:". SOEA Spueten e These models will be the starting point for scientific and clinical U o T
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also possible. Although further model reduction may be necessary. Initial mesh development for layered tissue models.

e Previous work provided probe force-displacement data during indentation (2.9 to 9.1 mm, a
9.5 to 30.9% change in tissue thickness)?*. Displacement data informed boundary conditions Next steps:
and an inverse finite element analysis calculated specimen-specific tissue properties.

Linearized indentation stiffness of the model was matched to experiment during this analysis e Implement mesh morphing for building models with only in vivo thickness measurements.
by using the ratio of these to scale C1 (and with it, K to keep K/C1 = 1000). e Develop layered models with interactions between tissue layers.
e Port the current models to surgical simulation software (SOFA).
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