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INTRODUCTION: 
Chondral and osteochondral lesions in the knee joint are common and debilitating conditions. The avascular nature of 
articular cartilage prohibits primary healing of defects. To date, no gold standard treatment has been defined for these 
lesions; thus there is a need for novel treatment options to address this unmet need.  
The aim of this study was to assess the results of a large, multicenter RCT comparing a novel cell-free aragonite-based 
scaffold to the standard of care (i.e. debridement/microfracture) for the treatment of chondral/osteochondral defects in 
knees with respect to patient activity levels. The clinical hypothesis was that the aragonite-based scaffold would be 
superior to surgical standard of care (SSOC) when measuring improvement in patient-reported outcomes. 
METHODS: 
251 patients were included: 167 patients in the scaffold group and 84 in the control. Patient reported outcomes were 
collected preoperatively, at 6 months postoperatively and annually up to 48 months after the treatment. The primary 
endpoint was the change from baseline to 48 months in the Knee Injury and Osteoarthritis Outcome Score (KOOS)– 
Overall Rating. Secondary endpoints included change from baseline in the Tegner Activity Scale, KOOS subscales (Pain, 
Symptoms, Activities of Daily Living, Sport/Recreation, Quality of Life), responder rate and treatment failure rate. 
Responder rate was defined as the percentage of patients achieving an increase in KOOS Overall Score of 30 points or 
more. Treatment failures were defined as any secondary invasive intervention, including intra-articular injection or any 
surgery in the treated joint. A repeated measures analysis using a mixed effects model with terms for group, visit, and 
group-by-visit interaction (Mixed Model for Repeated Measures, MMRM) was conducted to evaluate primary and 
secondary outcomes. Additional stratified and covariate analyses were conducted using MMRM. Outcomes for patients 
categorized as treatment failures were imputed using the baseline observation carried forward methodology. All enrolled 
subjects were followed for safety outcomes, i.e., knee replacements and osteotomies in the study knee. 
RESULTS: 
In the scaffold group, 22.6% (n=37) of patients had a BMI ≥30 kg/m2, 79.9% (n=131) of patients had a pre-injury Tegner 
score ≤4 (activity level) and the mean age was 41.8 ±11.0 years. In the control group 32.5% (n=27) patients had a BMI 
≥30 kg/m2, 73.5% (n=61) of patients had a pre-injury Tegner score ≤4 (activity level), and the mean age was 45.9 ±11.0 
years. Patients in the scaffold group achieved significantly better results in the KOOS overall score than controls across 
all BMI categories, age categories, and pre-injury activity levels up to the 48 months follow-up. Within the control group, 
patients aged 65 or more years did not show a significant increase in KOOS overall score at the 4-year follow-up 
compared to baseline. There were no statistically significant within-group differences or covariate-by-group interactions in 
outcomes based on BMI category, age category, or pre-injury activity level. Responders’ rate and Failure rate were also 
significantly better in the scaffold group across all covariates. At the 48-month follow-up, 1.2% (n=2) of patients in the 
scaffold group and 9.5% (n=8) of patients in the control group had undergone a knee replacement or osteotomy (p=.003). 
Tegner scores for the scaffold group increased steadily from baseline to the 48-month follow-up (F-test for linear trend, 
p<.0001), while the control group showed a relatively small increase from baseline with a nonsignificant overall trend 
(p=.154). Patients in the scaffold group reported higher activity levels than the control group at all follow-up timepoints 
with a significant visit-by-group interaction (p < .0001). 
DISCUSSION AND CONCLUSION: 
The aragonite-based scaffold outperformed the control group at 48 months’ evaluation. The analysis showed that BMI, 
age, and pre-injury activity did not significantly impact clinical outcomes for patients in the scaffold group and that 
outcomes for these patients were significantly better than their counterparts treated with debridement/microfracture.



 

 

 


