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F.A.l.R.ness and Credibility in
Computational Biomechanics:

Introductory remark

Shady Elmasry, PhD
Hospital for Special Surgery




Who are we?

Kevin Shelburne, PhD Peter Laz, PhD Thor Besier, PhD Ahmet Erdemir, PhD Jason Halloran, PhD Carl Imhauser, PhD
University of University of University of Cleveland Clinic Washington State Hospital for
Denver Denver Auckland University Special Surgery




Enhancing Reproducibility

NIH plans to enhance

reproducibilit :
Francis S. C(]);l?ins and Lawrence A. Tab?k] discuss Re dU.ClIlg Our

initiatives that the US National Institutes of Health

is exploring to restore the self-correcting nature of irrepro duCibj_lity

preclinical research.
* Reviewer checklist for sound study design * Checklist for rigor in methods and statistics
 Scientific premise in NIH Grants * Increased space for methods
* Greater transparency and data sharing * Include numbers populating figures
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National Institute of ReprOdU(]blllty ln SlmU|atlon_based Follow Project v
e Eacaimaghd  nrediction of natural knee mechanics

*Are knee models reproducible?

https://simtk.org/projects/kneehub

E: Cleveland Clinic



https://simtk.org/projects/kneehub

Overarching Question

~ Ahmet Erdemir’

* Do the predictions of natural
knee biomechanics depend i
on the modeling decisions of ... o
separate development g | e
teams when using the same -
target simulation scenarios it | RS R T
and source data to build T
models?

Deciphering the “Art” in
Modeling and Simulation of the
Knee Joint: Overall Strategy

7 Thor F. Besier
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Tina M. Morrison
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Research Plan
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prediction of natural knee mechanics

About Downloads Documents Forums Wiki Source Code Issues

& Auckland Bioengineering L
Institute

D O C u m e n tS DUO2 ABI Calibration phase specifications

document.pdf
Dec 12, 2019 Author: Ahmet Erdemir
Model Calibration Specifications - Natural Knee Data (release)

D

) Auckland Bioengineering

Institute DUO02 Calibration phase specifications
document.docx

Model Development Specifications - Natural Knee Data (source)

0 Cleveland C|In|C 'ﬁ' Dec 12, 2019. AL:IthOFZ AhmfetlErdP:mir
Model Calibration Specifications - Natural Knee Data (source)
@ Cleveland State University L2 Model Specifications ABI - Natural Knee s
Data.docx
0 Hospita| for Specia| Surgery * Sep9,2018  Author: Ahmet Erdemir
P L

o University of Denver Model Specifications ABI - Natural Knee

Data.pdf
Sep 9, 2018 Author: Ahmet Erdemir
Model Development Specifications - Natural Knee Data (release)



https://simtk.org/docman/?group_id=1061

ORS 2019 workshop
Reproducibility in Modeling and Simulation

Cheryl Liu, Ph.D.
Stryker

Carl Imhauser, Ph.D.
HSS




5 Minute Flash Opinions

B.J. Fregly, Ph.D. * Inadequate model sharing is the biggest
Rice University hurdle to reproducibility

* First, one must define what outputs you
are trying to reproduce

* We must understand how to interpret
Nico Verdonschot, Ph.D. model predictions

Twente University * Ranking outputs may be more valuable
than actual magnitude

* Complexity and high number of model

Jeffrey Bischoff, Ph.D. parameters may hinder reproducibility

Zimmer Biomet * Reproducibility depends on skill of modeler




2019 Workshop: Survey Summary
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Do you consider reproducibility of Knee M&S to

be an important issue?




Does your lab have Have you tried to
established procedures for reproduce the work of

reproducibility? others and failed?

N/A N/A




Do you think rigorous rules Should all Knee M&S

for reproducibility in Knee publications provide access tc
M&S will hinder orimary (raw) data and
progress/innovation? modelling code?




Have you ever been
contacted by another lab

Have you ever tried to
publish a reproduction

that has tried to reproduce
your work?

attempt?

N/A N/A




What are the biggest causes of irreproducibility

in Knee M&S, in your opinion?

Insufficient detail in the Methods

Lack of access to source data and code

Lack of training in proper use of
modelling tools

Selective reporting of the best results
Bias against publishing negative findings

Low statistical power
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What aspect of developing a knee model do you
find hardest to reproduce?

Boundary conditions a4

Material formulations

Loads

Geometries

Coordinate system

Mesh




M&S community in ORS 2020

54 poster presentations 5 podium presentation

https://www.vectorstock.com/royalty-free-vector/cartoon-businessman-presentation
https://www.youtube.com/making_a_better_research_poster



https://www.vectorstock.com/royalty-free-vector/cartoon-businessman-presentation
https://www.youtube.com/making

Goals of this RIG

* To promote computational modeling as an
indispensable tool in orthopaedics research

* To identify resources for more unified and effective
computational modeling in orthopaedics

* To build a community of modelers in orthopaedics




What will happen in the next two hours?

*Talk: FA.l.R.ness and Credibility in Computational
model

* Panel Discussion

*Filling the feedback form




o @

L

7
iy

4

i
i 8
v

w

I’

0

:
£
73

/i




