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Abstract 
Despite extensive research in the field of anterior cruciate ligament (ACL) reconstruction, primary ACL reconstruction 
failure and a high re-rupture rate remain a problem. Far too many patients experience a second devastating hit – the need to 
undergo a revision ACL reconstruction. This thesis aims to review current evidence, predictors and outcome related to 
revision ACL reconstruction. For this purpose, seven studies were conducted and they were stratified into three distinct 
themes – Current evidence, The impact of a concomitant medial collateral ligament (MCL) injury and Outcome after 
revision. Registry-based data formed the foundation of this thesis, for which the Swedish national knee ligament registry 
and a local rehabilitation registry were utilized. Additionally, evidence from all three Scandinavian knee ligament registries 
was synthesized.  

In Theme I, the evidence provided from the Scandinavian knee ligament registries was systematically reviewed to find 
predictors of ACL revision and to determine the robustness of these predictors by applying the Fragility index. Young age 
was the strongest and most robust predictor of ACL revision, where an approximately 5-fold increase in the risk of revision 
was found for adolescents compared with the oldest age group (patients over 35 years of age). Patient sex did not influence 
the risk of revision. The use of hamstring tendon (HT) autografts was associated with an increased risk of revision 
compared with patellar tendon (PT) autografts, although a larger HT graft diameter was protective in terms of ACL 
revision. Notably, there was great variability in current Scandinavian knee ligament registry studies in terms of the 
statistical robustness of significant predictors of ACL revision. Nearly one third of the analyses had a fragility index of 
zero, which indicates high statistical fragility and questions the robustness of current predictors of revision reported by the 
registries.  

Theme II explored the impact of a concomitant MCL injury on the risk of ACL revision and how the treatment of these 
injuries affects outcome. Patients without a concomitant MCL injury ran an approximately 30% lower risk of revision ACL 
reconstruction compared with patients who had a concomitant MCL injury at primary ACL reconstruction. Specifically, the 
risk of ACL revision was increased for patients in whom the concomitant MCL injury was treated non-surgically, while 
patients receiving surgical treatment for an MCL injury did not display any difference in the risk of revision compared with 
patients without a concomitant MCL injury. The ACL graft choice between HT and PT did not influence the risk of 
revision in patients undergoing ACL reconstruction with a concomitant non-surgically treated MCL injury. In terms of 
functional outcome, patients with and without a non-surgically treated MCL injury were able to attain similar outcomes in 
terms of return to sport, tests of muscle function and patient-reported outcome (PRO) at one year postoperatively. However, 
only 10% of the patients with a concomitant non-surgically treated MCL injury had returned to their pre-injury level of 
sport, compared with 26% of the patients without an MCL injury at one year after ACL reconstruction.     

In Theme III, a systematic review of the Scandinavian knee ligament registries found that the PRO was significantly lower 
after an ACL revision compared with the primary ACL reconstruction, although a few assessments between the 1- to 5-year 
follow-ups revealed a clinically relevant difference. The largest impairments after a revision compared with a primary ACL 
reconstruction were found in sport and recreational activities, as well as in quality of life. In Study VII, when a cohort that 
had undergone both a primary and a revision ACL reconstruction was assessed, there were minor differences between the 
two occasions according to the one-year PRO. However, the prevalence of cartilage injuries increased significantly at the 
revision ACL reconstruction (35.1%) compared with the primary ACL reconstruction (18.3%), which could indicate 
potential for a further deterioration in knee function after ACL revision with time. Clinically relevant predictors of 
significantly inferior PROs one year after revision ACL reconstruction were the use of an allograft and a concomitant injury 
to the posterolateral corner at the time of revision ACL reconstruction. 
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