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Background

Objective

* Develop an in-silico femur

 Household falls are a common accidental ¢Previously, 12-month-old

injury mechanism as well as a common anthropomorphic test dummy (ATD) model
falsely reported cause in cases of abuse. with a biofidelic femur was e Evaluate stress and strain
* In non-ambulatory children, femur Instrumented with two triaxial load distribution in the femur during

a bed fall

e Evaluate different material
applications to the in-silico
model and their effect on
outcomes

fractures are more likely to be due to abuse. C€lls and strain gauge to measure
femoral loading

 ATD was used in simulations of bed
falls onto two impact surfaces
(linoleum and padded carpet) from a

e Clinicians must be able to delineate
between abuse and accidental injuries.

 Currently little biomechanical evidence to
distinguish accidental and non-accidental

iniuries height Of 61cm . This work was supported by the Eunice Kennedy

INJUries. : ~Fi : Shriver National Institute of Child Health & Human
* The biofidelic temur was based u pon : Development of the National Institutes of Health
a representative infant CT images. Figure 1. ATD Femur Assembly under Award Number ROSHDO78491.

Methods

* A post-mortem diagnhostic CT scan of 11-
month old was used to derive a 10-node
tetrahedron femur model (ANSYS) meshed in
3-matic (Materialise, Ann Arbor Ml). (341736
elements)
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* Used phantom-less calibration to define
relationship between HU and bone mineral
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constraints similar to those in bed fall

experiments. Simulation of falls for each * Fixed intercondylar region constraint setup g o0 —Fed Joint Constraint
. h r r men Wl h h ATD’ ~ — |xe_ ntercondylar region Lonstrain
impact surface were evaluated. fd_a Zett; agteet ent with the S = 600 —Strain Gauge Output
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approaches in the model using Mimics the proximal lateral end for both surfaces
o o - - - - - Table 2. Maximum Femur Shaft Outcome Measures
(Materialise, Ann Arbor MI). 50 bin and 10 bin application resulted in e — —
. L similar outcomes mpact surrace arpe noeum
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o ins: i i o ] ] SRV GV IR B Stress (MPa) | Strain (g)
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segments applied to their respective regions . 50 bin 1422 0.084 1256 0.074
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Conclusions

* Both conditions resulted in similar outcomes mis o
suggesting similar risks of fracture. S ooeae 000626
 The 10 bin model would be adequate to piee oousT
evaluate future loads since it is similar to the 50 m oaons . oo
bin.

* Reduced number of bins is preferable
* Future work:

 Application of remaining ATD femur loads

* Further mechanical validation of the model
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