!
B
4

! XVI CONGRESO
| INTERNACIONAL

faIBII B =

Modelos de
analisis de marcha:
desarrollo actual y futuro




Modelos de analisis de marcha

€ Oritel | igiTeletdn




ANALISIS CLINICO DE LA MARCHA (CGA)

Examen fisico

Rangos de Movimiento. CMS. Fuerza. Tono. Alineacion postural

Cinematica

Parametros distancia tiempo, rotaciones 3D articulaciones
Cinetica

Fuerza, momento, potencia, presiones plantares

Dinamica muscular

EMG, longitud y velocidad de acortamiento muscular.
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CONVENTIONAL GAIT MODEL

e PZ

Pelvic Embedded
/ Coordinate Systen
B

Thigh Embedc
Coordinate Sys

A gait analysis data collection
and reduction technique *

Roy B. Davis III, Sylvia Ounpuu, Dennis Tyburski
and James R. Gage

Newington Children’s Hospital, Newington, USA
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CENTRO DE ROTACION DE CADERA
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Coronal Plane View Sagittal Plane View

Medidas antropométricas:
Largo de pierna, ancho de pelvis, altura de pelvis

XHIP = -Xdis*cos 8 + C *cos 8 *sin 8
YHIP= S *[C *sin 0 — hasis /2]
ZHIP = =Xdis*sin § — C* cos 8* cos 8




CALIBRACION FUNCIONAL

(Leardini 1999; Schwartz and Rozumalski 2005; Chang and Pollard 2007a; Ehrig et al. 2006).
SCoRE: Symmetrical Center of Rotation Estimation

JOURNAL
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BIOMECHANICS

Journal of Biomechanics I (M) 5a8- 5

www_elsevier.com/loca
www.JBiomech.com

A survey of formal methods for determining the centre of
rotation of ball joints

Rainald M. Ehrig"®, William R. Taylor*, Georg N. Duda™*, Markus O. Heller

"Research Laboratory. Cemter for Musculoskeletal Surgery. Charité — Universitatsmedizin Berlin, Angustenburger Plai= 1, D-13353 Berlin, Germany
"Zuse Institute Berlin ( ZIB). Berlin, Germany

Aceepted 3 October 2005
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ELSEVIER Journal of Biomechanics 39 (2006) 10961106 —_—

www elsevier.com/loca mech
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An optimized protocol for hip joint centre determination using the
functional method
Valentina Camomilla®, Andrea Cereatti, Giuseppe Vannozzi, Aurelio Cappozzo

Depariment of Humean Movemen: and Spore Sciences, Istinuo Universitario di Scienze Moworie, Piazza Lauro de Bosis, 15, (0194 Roma. Ialy

Accepted 8 February 2005




MEJORES METODOS REGRESIVOS

Harrington et al. 2007; Sangeux et al. 2011; Peters et al. 2012

Contents lists available at SciVerse ScienceDirect 2 [I UT
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ELSEVIER Journal of Biomechanics 40 (2007) 595-602 _ SEV ] journal homepage: www.elsevier.com/locate/gaitpost
www._elsevier.com/locate/jbiomech
www.JBiomech.com
Prediction of the hip joint centre in adults, children, and patients with A comparison of hip joint centre localisation techniques with 3-DUS
cerebral palsy based on magnetic resonance imaging for clinical gait analysis in children with cerebral palsy
; 4 b . > i Alana Peters*"*, Richard Baker"“%¢, M.E. Morris ", Morgan S b
M.E. Harrington®, A.B. Zavatsky™*. S.E.M. Lawson®. Z. Yuan®, T.N. Theologis™ SRSIEEEL REHAES S o HEAT2eEEtR
* Rayal Children’s Hospital, 52 Flemington Road, Parkville, Victaria 3052, Australia
“The Oxford Gait Laboratory, Nuffield Orthopaedic Centre, Oxford, UK " The University of Melbourne. Victoria 2010, Australia
“Deparmen of Engcein Scirc, Univers o Oxford, Purs: Roal, Oford OX1 3P, UK AR G M DI i il
Accepted | February 2006 ©La Trobe University, Melbourne, Victoria 3086, Australia
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E.P. Ravera and V. Peterson

%5 EN session 1
f Bi ics 129 (2021) 110810 .
Journal of Biomechanics 129 (2021) 11081 I session 2

Contents lists available at ScienceDirect

Journal of Biomechanics

journal homepage: www.elsevier.com/locate/jbiomech

Short communication

A regularized functional method to determine the hip joint center of rotation
in subjects with limited range of motion

Emiliano Pablo Ravera "', Victoria Peterson ©

* Group of Analysis, Modeling., Processing and Clinician Implementation of Biomechanical Signals and Systems, Bioengineering and Bioinformatics Institute,

CONICET-UNER, Oro Verde, Argentina 15.0
b Human Research Lab, ry, School of Engineering National University of Entre Rios (UNER), Oro Verde, Argentina

< Applied Mathematics Institute (IMAL), CONICET-UNL, Santa Fe, Argentina
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z-coordinate [m]

Journal of Biomechanics 44 (2011) 1400-1404
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The SCoRE residual: A quality index to assess the accuracy of
joint estimations

Rainald M. Ehrig’“. Markus O. Heller™', Stefan Kratzenstein®, Georg N. Duda®, Adam Trepczynski®,
William R. Taylor**

* Julias Wolff Institue, Center for Sports Science and Medicine Berhin (CSSH), Chariré
¥ Zuse Instinute Berlin (ZI8). Berlin, Germany

Bertin, Pilipps 13, Haus 11, D-10115 Bertin, Germany
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PLANO CORONAL DEL FEMUR

EJE DE ROTACION DE RODILLA - METODO CONVENCIONAL

CLINICAL ORTHOPAEDICS AND RELATED RESEARCH
Number 356, pp 111-118
© 1998 Lippincott Williams & Wilkins

The Transepicondylar Axis
Approximates the Optimal Flexion
Axis of the Knee

David L. Churchill, PhD; Stephen J. Incavo, MD;
Christopher C. Johnson, BS; and Bruce D. Beynnon, PhD
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METODO DE CALIBRACION FUNCIONAL

(Baker et al. 1999; Schwartz and Rozumalski 2005; Chang and Pollard 2007b; Ehrig et al. 2007)
SARA: Symmetrical axis of rotation approach

JOURNAL
OF

BIOMECHANICS

Journal of Biomechanics 40 (2007) 2150-2157 —_——
www.elsevier.com/locate/jbiomech
www.JBiomech.com

A survey of formal methods for determining functional joint axes

Rainald M. Ehrig®, William R. Taylor®, Georg N. Duda™*, Markus O. Heller"

Center for Musculoskeletal Surgery, Charité — Universitéitsmedizin Berlin, Aug burger Platz 1, D-13353 Berlin, Germany
Zuse Institute Berlin ( Z1B), Berlin, Germany

Accepted 26 October 2006
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Diferencias con 3DUS

Contents lists available at ScienceDiract
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Defining the medial-lateral axis of an anatomical femur coordinate
system using freehand 3D ultrasound imaging

Elyse Passmore *"“", Morgan Sangeux *"*

* Hugh Witiamson Calr Anafysis Laboratory, The Royal Children's Hospital, Melbourne, Awstrolio
¥ Murdoch Childrens Reseorch Insrinere, Mefbourne, Austrafic
* Department of Mechaomicn! Engineering The Umiversity of Melbourme, Austrolia
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arcador de Patela
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X p ® Departments of Orthopaedics, Radiology, and Biomedical Engineering, University of Southern California, Los Angeles, CA, USA
Comparison of a thigh wand versus a patella marker

Winner of GCMAS Best Paper Award 2009

Mark L. McMulkin*, Andi B. Gordon
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MODELO DE PIE DEMASIADO SIMPLE

Harris, Gerald & Smith, Peter. (2007). Foot and Ankle Motion Analysis: Clinical Treatment and Technology.




MODELOS MULTISEGMENTO

Oxford Foot Model SHCG foot model
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A multi-segment foot model based on anatomically registered technical
coordinate systems: Method repeatability in pediatric feet

Prabhav Saraswat?, Bruce A. MacWilliams *"*, Roy B. Davis

* Shriners Hospitals for Children, Salt Lake City, UT, USA
b Department of Orthopaedic Surgery, University of Utah, Salt Lake City, UT, USA
“Shriners Hospitals for Children, Greenville, SC. USA
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MODELADO MUSCULOESQUELETICO

The role of estimating muscle-tendon lengths and velocities of the
hamstrings in the evaluation and treatment of crouch gait

Allison S. Arnold**, May Q. Liu®, Michael H. Schwartz ©,
Sylvia Ounpuu 4. Scott L. Dc:lp“‘b

* Department of Mechanical Engineering, Stanford University, Stanford, CA 94305-5450, USA
"De;xmmem of Bioengineering, Stanford University, Stanford, CA, USA
< Center for Gait and Motion Analysis, Gillette Children's Speciaity Healthcare, St. Paul, MN, USA
9 Center Jor Motion Analysis, Connecticut Children's Medical Center, Hartford, CT, USA

Received 26 July 2004; received in revised form 28 February 2005; accepted 17 March 2005
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Delp, S.L., Anderson, F.C., Arnold, A.S., Loan, P., Habib, A, John, C.T., Guendelman, E., Thelen, D.G.
OpenSim: Open-source software to create and analyze dynamic simulations of movement. IEEE Transactions on Biomedical Engineering, 54(11), pp 1940-1950. (2007)




MODELOS ESPECIFICOS DE POBLACION

-
Modelo ME . . o
adimensional Ajuste morfolégico para nifios
(Millard et al. 2013) (TSL, OFL)'
\_ (Modenese, 2016, Davico , 2020)
Escalado OpenSIM ]

N\

Poblacion pediatrica

Journal of Biomechanics 139 (2022) 111141
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Individual muscle force-energy rate is altered during crouch gait: A
neuro-musculoskeletal evaluation

Emiliano Pablo Ravera ", Marcos José Crespo ¢, Adam Rozumalski ¢

*Group of Analysis, Modelling, Processing and Clinician Implementation of Biomechanical Signals and Systems, Bioengineering and Bioinformatics Institute,
CONICET-UNER, Oro Verde, Argentina

¥ Human Movement Research Laboratory, School of Engineering, National University of Entre Rios (UNER), Oro Verde, Argentina

© Laboratorio de andlisis de marcha y movimiento, LAMM y Tecnologia en rehabilitacidn, Clinica de tecrologia asistiva, TA. Fleni, Escobar, Argentina

¢ The James R. Gage Center for Gait & Motion Analysis, Gillette Children’s Specialty Healthcare, St. Paul, MN, United States of America

s

Debilidad por infiltracidon de grasa muscular. (Kainz et al, 2018).
Fuerza isométrica maxima escalada (van der Krogt et al. 2016)

-

Volumen y area de seccidn reducidas. (Barrett and Lichtwark, 2010).
Longitud de fibra dptima -30% (Mathewson and Lieber, 2015)

N
( IK
Longitud del tenddn: TSL incrementada 10% (Barber et al. 2012) CMC
OpenSIM
(Thelen 2003)
p

Paralisis cerebral




MODELOS ESPECIFICOS DE PACIENTE

Generador automatica de un

modelo musculoesquelético Generador de reporte de
resultados

Generador de morfologia

0sea especifica :
(Carman, 2022) personalizado.

(Modenese and Renaut, 2021)
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