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The web cast will start in a few minutes….

Why not spend the time checking these points:
Does your screen fit the presentation?
Try this:
The “Sharing” menu (upper right corner)-
>View->Autofit

Is your system set up to receive the 
broadcasted sound?
Please follow these instructions to set up the 
audio:
www.anybodytech.com -> Webcasts (bottom of 
the page)
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Q&A Panel
 Launch the Q&A 

panel here.
 Type your questions 

in the Q&A panel.
 Send the 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.
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Introduction

 Medial rotation of the tibia while 
the knee is slightly flexed

 Valgus trauma

 Intense deceleration

 Hyperextension trauma
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Introduction
The objective is to determine which trauma mechanisms have the potential to 
rupture the anterior cruciate ligament by quantifying the strain in the ligament 
during both voluntary and forced movements.

The injury mechanisms were studied with four musculoskeletal models made with 
The AnyBody Modeling System.

Lunge model
Runner model
Sagittal model
Knee model with multiple degrees of freedom
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              Can you hear me?

Does your screen fit the presentation?
Try this:
The “Sharing” menu (upper right corner)->View->Autofit

Is your system set up to receive the broadcasted sound?
Please follow these instructions to set up the audio:
www.anybodytech.com -> Webcasts (bottom of the page)
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Lunge model
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Lunge model
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See video…



Lunge model
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Runner model
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Runner model
 Sprint is probably one of the most 

intense sagittal plane movements.

 Rx  =  -943 N

 The ultimate tensile strength of the 
ligament is 1725 -2195 N

 It appears that voluntary 
contraction is insufficient to injure 
a healthy anterior cruciate 
ligament.
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Sagittal model
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Sagittal model
The following parameters were varied 
systematically:

Hip flexion angle [ 0 – 80 º]
Knee flexion angle [ 0 – 80 º]
Ankle plantar/dorsal flexion [-30 – 30º]
Point of action of the ground reaction 
force
Magnitude of the ground reaction

Fv

Fh
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Sagittal model
Two different muscle models were 
applied:
AnyMuscleModel 
AnyMuscleModel3E 

Regardless of the chosen muscle 
model the knee joint reaction force Rx 
was above -1000 N

The analysis demonstrated that it is 
unlikely that sagittal plane mechanisms 
will rupture the anterior cruciate 
ligament.
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Questions, it is ok to ask

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

 Launch the Q&A 
panel here.

 Type your questions 
in the Q&A panel.

 Send the question to 
”Host, Presenter & 
Panelists”
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Knee with multiple degrees of freedom
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Knee with multiple degrees of freedom

 Knee ligaments.
 Contact condition between the segments.
 Change the way the model was driven.

The relative movement between femur and tibia, 
natural or forced, is related to a complicated 
interaction between muscles, ligaments and 
bones.

 The purpose of this knee model was to improve 
the imitation of the movement of a real knee and 
thereby investigate the length of the ligament 
when it wraps around the bones. 
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Knee model
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Knee model
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Knee model
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Knee model
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Knee model

 The ligament is strained the most when the knee is slightly flexed.

 Valgus and especially varus positions can increase the strain considerably.

 Rotation of tibia about its longitudinal axis produce minor strain.

 Anterior translation of the tibia increases the strain significantly.
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Video Analysis

Table from 
Olsen et al. 2004 
Injury Mechanisms for 
Anterior Cruciate 
Ligament Injuries in 
Team Handball
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Injury Mechanisms
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Q&A Panel
 Launch the Q&A 

panel here.
 Type your questions 

in the Q&A panel.
 Send the 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.
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Anterior Cruciate Ligament 
Injury Mechanisms
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