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*  Numerical multibody simulations based on instrumented gait analysis enable

the estimation of muscle forces

This holds great potential for improved analysis of pathological gait patterns
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of this pilot study: test the plausibility of the the numerical results

 comparison of pre- and post-op hip muscle activtivation patterns

Representation of cumulated muscle forces
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Study group (1 day pre-op): Comparison of cumulated forces pre- vs. post-op
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* Lower body protocol: Stief et al., J Appl Biomech 29 (2013) TG
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* Level barefoot walking at self selected speed, 15 m long walkway -

(pre-op: 1.0 + 0.1 m/s, post-op: 1.2 £ 0.1 m/s) o - .
EMG measurements o L ot
 Recording: 16-channel surface EMG system (myon AG) 500 o 50 o
*  Processing: ProEMG (v1.3.07, Prophysics) A

Musculoskeletal modelling

* Pre- and post-op models were scaled separately to fit body weigth,

mechanical axis angle was aligned patient-specifically

Full-body model acc. to Lerner et al., ] Biomech, 48 (2015)

Hip kinematics and muscle forces were estimated by numerical musculoskeletal

models in OpenSim 3.3 using inverse kinematics and static optimization, respectively,
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Comparison with EMG data
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* time-normalized to 1 gait cycle

* mean values of 3 trials for each patient were used for pre- and post-op, each

Hip kinematics pre- and post-op

patients THR, hip flexion, diseased, pre—post

flexion in °

Patients THR, hip adduction, diseased, pre—post

adduction in °
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