Knee Loading Patterns Differ by Symptom State 2 Years Post Anterior Cruciate Ligament Reconstruction
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INTRODUCTION: Anterior cruciate ligament (ACL) tears greatly increase osteoarthritis (OA) risks!. Following ACL reconstruction (ACLR) and up to 12
months of rehabilitation, most patients receive clearance for return to unrestricted activity?. However, not all individuals report attaining an acceptable symptom
state between 1-5 years post-ACLR®. As abnormal mechanics associated with degenerative cartilage changes continue to be observed post-ACLR*~, secondary
OA prevention strategies are needed. The Knee Injury and Osteoarthritis Outcome Score (KOOS) is commonly used to assess patient-reported outcomes
(PROs)®, Patient acceptable symptom state (PASS) criteria were developed to aid in the interpretation of the KOOS regarding whether individuals “feel well”
about their knee-related health®. Quantitative loading metrics have been shown to complement the interpretation of patient-reported outcomes in response to
interventions for OA®*. Combined assessment of PROs and quantitative loading metrics may increase the potential to identify individuals post-ACLR who
may need additional intervention and provide insights into developing appropriate rehabilitative strategies to optimize joint health. Purpose: This study aimed
to determine if quantitative loading metrics correspond to patient-perceived symptom states 2 years post-ACLR by testing the hypothesis that absolute and
relative loading of the ACLR knees differ between individuals achieving an acceptable symptom state (PASS-Y) and those who did not (PASS-N).

METHODS: This IRB-approved study involved 59 individuals with primary unilateral ACLR (Table Table 1. Participant and Surgical Factors

1). At 2 years after ACLR, all participants completed the KOOS and underwent a gait assessment. Gait Demographics N=30
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(100%) for symptoms, 25 (42%) for ADL, 43 (73%) for sport/rec, and 39 (66%) for QoL (Figure 1). Radiographic Factors
Participant & Surgical Factors: Compared to PASS-Y, PASS-N for pain and ADL showed a more Kelerer-Lawrence grade of ACLR Knces
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p =0.009) in PASS-N compared to PASS-Y. No differences in KRM and TJM were found. Relative
Loading: Across the KOOS pain, ADL, sport/rec, and QoL subscales, PASS-N consistently demonstrated a lower %KFM and a higher %KAM compared to
PASS-Y (Figure 2). Loading Metrics vs. PASS: Participants with a lower KFM had odds of 1.94 [1.11, 3.40] (p = 0.020) and 1.75 [1.04, 2.96] (p = 0.035) for
not attaining PASS in pain and QoL, respectively. Participants with a higher KAM had odds of 3.53 [1.29, 9.61] (p = 0.014) for not attaining PASS in ADL.
These results still applied with the addition of independent explanatory variables (i.e., mechanical axis for KFM vs. pain; Tegner for KAM vs. ADL).

DISCUSSION: The data show that different loading patterns were exhibited by patients 2 years after ACLR who achieved PASS compared to those who did
not. The observed group differences in loading are consistent with gait abnormalities previously reported for this patient population*®**. ACLR knees with a
lower KFM than contralateral knees exhibited altered extensor/flexor co-activation patterns'?. A higher KAM 2 years post-ACLR correlated with medial knee
degenerative changes® and predicted worse outcomes 8 years after ACLR™. While the TIM did not differ from 2-8 years post-ACLR, the relative percentages
of KFM and KAM did, and their changes over the 6-year period correlated with changes in the mediolateral cartilage thickness ratio®. Given that these loading
metrics were responsive to changes in pain (KFM & TIM)®¥ and indicative of knee muscle strength and activation (KFM)*?*3, interventions to increase KFM
and to restore the relative loading contributions (%KFM & %KAM) to TIM may lead to improved quadriceps strength and pain relief. The absolute loading
metrics, as suggested by the logistic regression analyses, may have predictive value for identifying participants who may benefit from additional interventions.
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