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Purpose: This in vivo study is investigating rotational stiffness of the Anterior Cruciate 

Ligament (ACL) in deficient knees and intact knees. Rotational stiffness is examined during a 

functional test of stair descending with following rotation. The hypothesis is that patients who 

suffer from an ACL injured knee have reduced rotational stiffness compared to their intact ACL 

knee. 

Method: This is a cross sectional study that is a part of a larger project which collects data pre 

and post reconstruction of the ACL. Eighteen subjects, ten females and eight males, with ACL 

rupture was tested prior to an ACL reconstruction. The control group consisted of ten subjects, 

four female and six male, with no history of ACL and major cartilage damage. Data was 

collected by capturing each subject in motion during a descend from a stair case onto a force 

plate. The angular rotation and moment were calculated using the motion capture and the force 

plate data. These calculations were used to determine rotational stiffness. Rotational stiffness is 

defined as moment divided by angular rotation.   

Results: The main finding was a significant difference in rotational stiffness (P=0.004) between 

an ACL deficient knee and the contralateral intact knee. No other significant differences were 

found, even though both angular rotation and moment results suggested that more test subjects 

could have made a statistic difference. Another noticeable result was that ACL deficient knee 

and control knee did not show any significance in rotational stiffness.    

Conclusion: In conclusion our study revealed that by defining rotational stiffness as moment 

divided by angular displacement, the result showed a significant difference (P=0.004) between 

an ACL deficient knee and a intact knee during movement and hereby our hypothesis was 

confirmed. When comparing an ACL deficient knee with the control knee no significant 

difference was found and these findings suggest that other forces might contribute to stabilizing 

the knee during rotation. These forces could be muscular, but to elaborate this allegation further 

research is required.    

 


