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Introduction

200,000 ACL Tears Annually in the US

1 in 60 
Youth 

Athletes

30% Retear their ACL

$2 Billion Annually in Medical Costs

>6 Months Recovery



Data Collection

Clinical Notes

Clinician Developed Labeling Functions

Sensor Systems

High Risk Low Risk Unknown Risk



System Architecture
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Most Significant Risk Factors
1. Single Leg Hop Distance
2. Time to Release for Activity
3. BMI
4. Vertical Hop 
5. Hams/Quad ratio
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Removing Highly Correlated Risk Factors



Risk Factor Evaluation

Training Dataset
441 Patients



Weighting and Hyperparameter Tuning
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RT ACL Model

High risk patients are 4.6x as likely to retear as low risk patients
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Cross Validation
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Hold Out Evaluation



Identification of Most
Significant Risk Factors
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Conclusion

• The RT-ACL system identifies high-risk patients and determines their 
most significant risk factors to reduce ACL reinjury risk
• Evaluation on 441 youth patients, 8-21 years of age that underwent 

an ACL reconstruction at the Children’s Hospital of Philadelphia
• High risk patients are 4.6x as likely to retear as low risk patients
• Next Steps:
• Multi-year Clinical Validation at Children’s Hospital of Philadelphia
• Generalized System Development
• Integration into the EHR
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