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Introduction
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Aims: - Development of an inverse-dynamic model of th e rats hind limb

- Determine the internal loads in the femur during g ait

Increasing importance of the rat for fracture healing studies



Creating the inverse-dynamic model

Anatomical Model
Bones
Joints

Muscles

AnyBody ™
Muscle forces
Joint reactions
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Gait analysis
Kinematics

Ground reaction forces

AnyBody ™ Joint reactions
Internal loads

Solving the 
undetermined system

with an 
optimisation procedure



Anatomical model:

www.biomechanics.de
zmfu

• µCT-Scan (160µm)³
• reconstruction of bones and joints 
• Mass, center of mass, inertia moments



Anatomical model:

M. gastrocnemiusM. gastrocnemiusM. gastrocnemiusM. gastrocnemius N. ischiadicusN. ischiadicusN. ischiadicusN. ischiadicus M. soleusM. soleusM. soleusM. soleus
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M. gastrocnemiusM. gastrocnemiusM. gastrocnemiusM. gastrocnemius N. ischiadicusN. ischiadicusN. ischiadicusN. ischiadicus M. soleusM. soleusM. soleusM. soleus

med. C. Femorismed. C. Femorismed. C. Femorismed. C. Femoris L. collaterale tibialeL. collaterale tibialeL. collaterale tibialeL. collaterale tibiale



Kinematics:
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Ground reaction forces (GRF)

• taken from literature
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Muir, G.D.: Whisaw, Q.I.: Ground reaction forces in locomotion hemi-hemiparkinsonian rats. Exp. Brain
Res. 126: 307-314, 1999



Validation
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Keller and Spengler, J Biom 1989



Validation
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In vivo data 
(Keller and Spengler, J Biom 1989)

Numerical model



Validation
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In vivo data 
(Keller and Spengler, J Biom 1989)

Numerical model



Internal loads in the femur

www.biomechanics.de
zmfu



Discussion

• possible to estimate the internal loads during gait 
(Wehner et al., J Biomechanics 2010, 43, 2473-2479)

• corroboration of the internal loads with in vivo data
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Discussion

• possible to estimate the internal loads during gait 
(Wehner et al., J Biomechanics 2010, 43, 2473-2479)

• corroboration of the internal loads with in vivo data

• possible to estimate the interfragmentary movement
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• possible to adjust the stability of the fixation device

� possible to better control the mechanical factors 
in experimental fracture healing studies
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Q&A Panel

• Launch the 
Q&A panel from 
the menu bar.

• Type in your 
question.

• Send your • Send your 
question to 
”Host, Presenter 
& Panelists”

Notice the answer displays next to the question in the Q&A box. 
You may have to scroll up to see it.


