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• The risk of anterior cruciate ligament (ACL) rupture and patellofemoral 

instability (PFI) in pediatric and adolescent patients continues to increase, 

especially in those participating in sports

• Various risk factors for ACL rupture and PFI have been identified
• Risk factors: sex, joint laxity, family history, valgus, femoral anteversion, tibial 

slope, variations in the intercondylar notch, patella alta, TT-TG distance, posterior 
cruciate ligament morphology

Background
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Aim: Examine femorotibial rotation as a risk factor for ACL rupture and PFI 

in pediatric and adolescent patients

HYPOTHESIS: There will be differences in femorotibial rotation 

measurements between patients with ACL rupture, PFI, and a comparison 

cohort, with an internal femorotibial rotation for ACL rupture patients and 

an external femorotibial rotation for PFI patients.

Purpose
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• Patients aged 8-21 years who sustained an ACL rupture or PFI-related injury 

between 1/2015-8/2022 were identified

• Participants without a preoperative biplane hip-to-ankle EOS radiograph 

(EOS imaging, France), with a history of previous knee surgery in either 

knee, and/or >1 diagnosis of ACL rupture or PFI were excluded

• Participants were compared to a cohort of scoliosis patients with a Cobb 

angle <20° (Controls)

• EOS 3D reconstructions and femorotibial rotation data was acquired from 

preoperative radiographs

• Femorotibial rotation was compared between the three groups (ACL, PFI, 

Controls) using a Kruskal-Wallis test and pairwise comparisons were also 

analyzed

Methods
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Results
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Results
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• 197 patients met final inclusion 
criteria
• 60 ACL, 92 PFI, 45 Controls

• Median femorotibial rotation = 4.8°
• ACL: -2.1°
• PFI: 10.2°
• Controls: 4.4°

Femorotibial rotation differed 
significantly between cohorts and 
pairwise comparisons between each 
group were also significant

▪ ACL vs. Control: P<0.001
▪ ACL vs. PFI: P<0.001
▪ Control vs. PFI: P<0.001

Positive femorotibial rotation indicates external rotation



Conclusion
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• Femorotibial rotation differed significantly between patients with ACL 

rupture, PFI, and a comparison cohort

• The majority of ACL rupture patients had internal femorotibial rotation, 

while the majority of PFI patients had external femorotibial rotation

• The observed differences in femorotibial rotation suggest that femorotibial 

rotation may be associated with differences in knee pathology in pediatric 

patients



Contact Information: Daniel Green MD, greendw@hss.edu
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