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after ACLR in Patients Without Recurrent ACL Injury
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INTRODUCTION: Appropriately placing the anterior cruciate ligament (ACL) graft within the native insertion sites during
primary ACL reconstruction (ACLR) is important to protect the meniscus from further injury since the ACL and menisci are
biomechanically interdependent. A previous study found that an anterior femoral tunnel position increased the risk of
subsequent meniscal surgery in patients undergoing ACLR. However, the study included patients who sustained a
recurrent ACL reinjury and risk factors for subsequent meniscal surgery in patients without recurrent ACL injury is not well
described. Therefore, this study aimed to identify risk factors for subsequent meniscal surgery following ACLR in patients
without recurrent ACL injury.

METHODS: Patients who underwent primary ACLR from 2014 to 2022 with minimum 1 year follow-up were
retrospectively reviewed. Exclusion criteria included age <14 years, multi-igament knee surgery, double-bundle or over-
the-top techniques, and recurrent ACL injury with suspected residual anterior instability (softened endpoint on Lachman
test) or confirmed by magnetic resonance imaging, or patients undergoing subsequent revision ACLR. Patient
demographics and surgical data at the time of ACLR were collected. Postoperative strict lateral radiographs (<6 mm of
condylar overlap) were used to measure femoral tunnel position in the anterior-posterior (A-P) and proximal-distal (P-D)
direction, tibial tunnel position in the A-P direction, and posterior tibial slope (Figure 1). The difference in distance between
the femoral tunnel and the anatomic ACL footprint in both dimensions was standardized to the A-P length of the lateral
femoral condyle and reported as percentage. Univariable and multivariable analyses were performed to identify risk
factors for subsequent meniscal surgery.

RESULTS: A total of 2,079 ACLRs were initially identified, 629 of which were included (mean age, 24.8 + 10.0 years;
female, 49.3%; mean follow-up, 2.3 = 1.6 years). Subsequent meniscal surgery was performed in 65 patients (medial,
69.2%; lateral, 23.1%; bilateral, 7.7%). The mean age was significantly younger in the subsequent meniscal surgery group
than the no subsequent meniscal surgery group (22.1 + 8.0 years vs. 25.1 + 10.2 years, P = 0.044). Moreover, the rate of
medial meniscus repair at the time of ACLR was significantly greater in subsequent meniscal surgery group than no
subsequent meniscal surgery group (42/65 [64.6%] vs. 145/564 [25.7%], P < 0.001; Table 1). The femoral tunnel position
was significantly more anterior in the subsequent meniscal surgery group compared to the no subsequent meniscal
surgery group (p = 0.024; Table 2). In addition, a significant difference was found between groups for femoral tunnel
position in the P-D direction (p = 0.010). The frequency of femoral tunnel placement >10% outside of the literature-
established anatomic position was significantly higher in those who underwent subsequent meniscal surgery compared to
those who did not (38.3% vs 20.3%, P = .006). Multivariable analysis revealed that medial meniscal repair at the time of
ACLR, younger age, and femoral tunnel difference from anatomic position were significantly associated with subsequent
meniscal surgery (p = 0.015, p < 0.001, p = 0.002, respectively; Table 3). Posterior tibial slope and ACL graft type weren’t
significantly associated with subsequent meniscal surgery.

DISCUSSION AND CONCLUSION: Medial meniscal repair at the time of ACLR, younger age, and non-anatomic femoral
tunnel placement were risk factors for subsequent meniscal surgery in patients without recurrent ACL injury. Femoral
tunnel placement <10% outside of the native anatomic position during initial ACLR is important to reduce the risk of
subsequent meniscal surgery.




