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Abstract 
Background: Rupture of the anterior cruciate ligament (ACL) is common and mainly occurs in non-contact 
situations in sports, often due to momentarily poor movement control. Assessment of movement quality 
during sport-like tasks is crucial to understand how to decrease the high risk of reinjury for ACL-injured 
persons, but also how to prevent primary injury. This thesis addresses movement quality after ACL injury and 
includes development and evaluation of a novel standardized rebound side hop test (SRSH) for reliability and 
agreement of landing mechanics, and compares these outcomes between asymptomatic persons with different 
athletic levels, and between different hop tests. 

Methods: This thesis involves five papers based on two separate data collections performed in a motion 
analysis laboratory. Paper I is a long-term follow up of ACL-injured persons treated with or without ACL 
reconstruction (ACLR) compared to asymptomatic persons (total N = 99, age 35-63), while papers II-V 
included ACLR persons, and asymptomatic elite athletes and non-athletes (total N = 79, age 17-34). A motion 
capture system synchronized with force plates and surface electromyography (EMG) registered trunk, hip and 
knee angles and moments and knee muscle activity during the hop for distance, vertical hop, and SRSH. Novel 
measures of dynamic knee robustness were also evaluated using finite helical axis inclination angles extracted 
from knee rotation intervals of 10˚.  

Results: On average 23 years after injury, ACL injured persons performed the vertical hop with diverse 
angles compared to controls and their non-injured leg. The younger groups of ACLR persons and controls 
generally displayed excellent reliability and agreement for SRSH landing mechanics. These outcomes differed 
between the groups, and between legs for ACLR persons, despite similar dynamic knee robustness and 
acceptable knee function outcomes. Curve analyses further displayed differences between athletes and non-
athletes, mainly with greater hip moments for athletes, although with similar values for dynamic knee 
robustness. Finally, greater knee angles and moments considered strenuous for the ACL were evident during 
the first rebound landing in SRSH compared to the other landings. 

Conclusions: Persons who have suffered an ACL injury, regardless of whether treated with ACLR or not, 
appear to use task-coping strategies in preparation for and during landings to decrease knee joint loading, 
probably to preserve dynamic knee robustness. More attention should be given to the trunk and hip in clinics 
when evaluating movement quality after ACL injury to reduce the risk of future injuries due to movement 
compensation. High-level athletic training may also improve the ability to maintain dynamic knee robustness 
whilst performing a sport-like side-to-side task more efficiently through increased engagement of the hip. 
Finally, side hop landings should be assessed when evaluating and correcting for erroneous landing 
mechanics to improve knee landing control.  
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