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Abstract 

Anterior cruciate ligament (ACL) injuries are becoming increasingly common and can have a detrimental 
effect on patients and their activities.  While various non-modifiable and modifiable risk factors for ACL 

injuries and ACL graft failures have been identified, failure rates still remain unacceptably high, possibly 

due to un-identified patient bony morphological factors as well as surgical technique and expertise.  The 
overall aim of this thesis was to identify technical and previously unknown bony morphological risk factors 

for ACL tears and ACL graft failure. 

Study I evaluated the relationship of femoral tunnel position and risk of revision ACL reconstruction.  This 
study found an increased risk of revision ACL reconstruction in patients with more anterior and proximal 

(high) femoral tunnels.  Additionally, in those patients undergoing revision ACL reconstruction, patients 

who had a non-traumatic failure had more anteriorly-placed femoral tunnels than those patients who had a 

traumatic failure. Study II assessed femoral and tibial tunnel position after ACL reconstruction and risk for 

recurrent or de novo meniscus tears postoperatively.  This study found an increased risk of recurrent or de 

novo meniscus tears after index ACL reconstruction in patients with anteriorly-placed femoral tunnels.  
Study III examined how surgeon volume effected femoral and tibial tunnel placement after ACL 

reconstruction.  This study showed low-volume surgeons placed their femoral and tibial tunnels 

significantly more anterior and proximal (high) and posterior, respectively, during ACL reconstruction 
compared to high-volume surgeons.  Study IV investigated the role of posterolateral tibial plateau fractures 

on rotatory knee laxity after ACL injury.   This study found that posterolateral tibial plateau impaction 

fractures did not significantly increase rotatory knee laxity based on subjective and objective peri-operative 
examination. Study V evaluated the role of the intercondylar notch width with ACL graft failure.  This study 

found an intercondylar notch size less than 16mm had an odds ratio of 5.0 for ACL graft failure, while an 

intercondylar notch size less than 15mm had an odds ratio of 5.6 for ACL graft failure. Study VI compared 
patient-reported and clinical outcomes in patients undergoing ACL reconstruction with all soft tissue 

quadriceps tendon autograft (sQT) and quadriceps tendon autograft with bone graft (bQT).  This study 

found no difference in patient-reported outcomes, clinical outcomes, nor time and rate of return to sport 
between patients undergoing ACL reconstruction with sQT compared with bQT.  The rate of ACL graft 

failure was 5% and 6% in the sQT and bQT groups, respectively.   

The main findings of this thesis are tunnel position and surgeon volume can affect postoperative outcomes 
and failure rates after ACL reconstruction, there are equivalent outcomes between sQT and bQT autografts 

in ACL reconstruction, posterolateral tibial plateau fractures and intercondylar notch width do not affect 

clinical outcomes, and a smaller intercondylar notch width is associated with increased ACL graft failures.  
These findings will assist the treating surgeon in providing an individualized approach to anatomic ACL 

reconstruction while avoiding pitfalls that may lead to postoperative complications including ACL graft 

failure. 
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