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INTRODUCTION: The frequency of anterior cruciate ligament reconstruction (ACLR) is increasing at a faster rate in
pediatric patients than in any other sub-population. There remains a dearth of prospective comparative studies designed
to elucidate the optimal techniques for this active, high-risk sub-population. The purpose of this study was to compare
patient-reported outcomes (PROs) and graft rupture in a multicenter prospective cohort study of skeletally immature
patients who underwent ACLR using growth-preservation techniques. The hypothesis was that PROs across sub-cohorts
would be similar, but ACL graft rupture rates would be higher in the early adolescent/pubescent group than in the
pediatric/pre-pubescent group.

METHODS: Skeletally immature patients who underwent ACLR by one of 23 PLUTO surgeon-investigators at one of 10
participating academic medical centers across the United States over a five-year period (2016-2020) were included.
Surgical techniques were categorized as one of three different pediatric/prepubescent physeal-sparing techniques (all-
epiphyseal, AE; partial transphyseal, PTP; combined intra-articular/extra-articular, extraphyseal using ilitiobial band, ITB)
or an early adolescent/pubescent transphyseal (TP) physeal-respecting technique, and by autograft type (hamstring, HS;
soft tissue quadriceps, Q; iliotibial band, ITB). Demographics, surgical characteristics, pedi-IKDC scores, and ACL graft
rupture (re-tear) rates were analyzed with comparative statistics.

RESULTS: 742 patients (mean age: 12.9 years (SD 1.9), 62% male) were included (Table 1). Two-year follow-up pedi-
IKDC was available in 553 (74%) of patients at a median 24 (IQR, 24.0-26.7) months post-ACLR. The median pedi-IKDC
score for the full cohort at two-year follow-up was 94.6 (range, 21.7 to 98.9). Median pedi-IKDC was not found to be
different across surgical technique groups (p=0.22, Figure 1) or graft types (p=0.51) at two-year follow-up. Of 665
(665/742, 90%) patients with adequate two-year re-tear data, 48 (7%) experienced a re-tear at a median 16 months post-
operatively (IQR, 10-22 months). Significant differences were detected in re-tear across surgical techniques (p=0.008),
with pairwise comparisons revealing higher re-tear in TP (10%) than ITB (3%; p=0.02). No differences were otherwise
detected in re-tear across graft types (p=0.12). The rates of re-tear were significantly higher in the pubescent group (10%)
than in the prepubescent group (3%; p=0.001).

DISCUSSION AND CONCLUSION: Amongst skeletally immature patients undergoing ACLR, pre-pubescent children
undergoing physeal-sparing techniques have superior two-year retear rates than pubescent adolescents undergoing
transphyseal techniques. The physeal-sparing ITB technique has superior retear rates compared to the transphyseal
technique, but similar outcomes to other pediatric  physeal-sparing (PTP, AE) techniques.

Figure 1. Boxplot of pedi-IKDC scores by surgery technique.
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