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Background

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

iInstability (PFIl) 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
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Purpose

Aim: Examine femorotibial rotation as a risk factor for ACL rupture and PF|
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.
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Methods

» Patients aged 8-21 years who sustained an ACL rupture or PFl-related injury
between 1/2015-8/2022 were identified

» Participants without a preoperative biplane hip-to-ankle EOS radiograph
(EOS Iimaging, France), with a history of previous knee surgery In either
knee, and/or >1 diagnosis of ACL rupture or PFIl 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, PFl,
Controls) using a Kruskal-Wallis test and pairwise comparisons were also
analyzed

I[SAKOS @ mUﬂICH Confidential & Proprietary 5

=2 CONGRESS GERMANY
2025 June 8-11




Results

Table 1. Demographics of entire cohort.

ACL PFI1 Controls All
N =60 N=092 N=45 N =197
Age (vears) © 14318 14324 149+ 24 14422
BMI (kg/m*) ** 21.2(4.1) 22.2(6.1) 20.0(3.2) 21.1(5.3)
N (%)

Sex

Female 26 (43.3) 34 (58.7) 20 (44 4) 100 (30.8)

Male 34 (56.7) 38 (41.3) 25 (55.6) Q7 (49.2)
Laterality

Left 33 (55.0) 39 (64.1) 23 (51.1) 115(38.4)

Right 27 (45.0) 33 (35.9) 22 (48.9) &2 (41.6)
Race

Asian 1(1.7) 2(2.2) 244 3(2.3)

Black 5(8.3) 5(5.4) 0 10 (5.1)

Native

Hawanan/Pacific 1(1.7) 0 0 1(0.3)

Islander

White 44 (73.3) 62 (67.4) 31 (68.9) 137 (69.3)

Other 6 (10.0) 9(9.8) 1{2.2) 16 (&.1)

Unknown 3(5.00 14 (15.2) 11 (24 4) 28(14.2)
Ethnicity

Hispanic/Latino 6 (10.0) 9(9.8) 3(6.7) 18 (9.1)

Not

Hispanic/Latino 49 (81.7) 14 (80.4) 33 (73.3) 136 (79.2)

Unknown 5(8.3) 9(9.8) Q({20.0) 23(11.7)

* Indicates Mean + 5D
=* Indicates Median (I10R)
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Results

* 197 patients met final inclusion

criteria
* 60 ACL, 92 PFI, 45 Controls

o

* Median femorotibial rotation = 4.8
e 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. PFIl: P<0.001

Table 2. Femorotibial Eotation by Cohort

Femorotibial P-value
Rotation (°) ==
ACL —2.1(9.1)
PF1 102 (11.7) = 0.001%
Control 44 (8.7

**Indicates Median (1QOR)

Positive femorotibial rotation indicates external rotation
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Conclusion ﬂ

* 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 Iin femorotibial rotation suggest that femorotibial
rotation may be associated with differences in knee pathology in pediatric
patients
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