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Abstract— The Digital KneeTM is a low-cost wearable 

integrated into an orthopedic brace capable of measuring knee 

movement in clinical and everyday settings. The system is 

designed to provide stability and therapeutic benefit, real-time 

goal setting and rehabilitation feedback. A case study of a Grade 

II Medial Collateral Ligament injury was conducted to 

determine if the Digital KneeTM could be used to objectively 

monitor recovery patterns following a knee injury 

I. INTRODUCTION 

There is increasing use of technology in health care, to 
support clinical decision making, increase intervention 
opportunities, and personalize the delivery of health care. 
However most high-quality technological advances remain 
inaccessible for practicing clinicians, due to high cost or the 
need for specific expertise and environments. The Digital 
KneeTM is a low-cost wearable integrated into an orthopedic 
brace, which measures knee movement in clinical and 
everyday settings. Additionally, the digital system provides 
stability and therapeutic benefit, real-time goal setting and 
rehabilitation feedback. The Digital KneeTM aims to support a 
patient through the continuum of care, from initial injury, 
surgery and through individualized rehabilitation. 

The purpose of this study was to determine if the Digital 

KneeTM could be used to objectively monitor recovery 

patterns following a knee injury. 

II. METHODS 

A case study of a Grade II Medial Collateral Ligament 
injury on the right knee of a single male subject (Age 32 years; 
weight 80kg; height 172cm) was performed where the Digital 
KneeTM was worn as convenient on the days following the 
injury.  

III. RESULTS 

The participant walked for between 5.45 and 6.32 minutes 
with the Digital KneeTM on day 2, 5, 7, 12 and 19 after the 
injury. The data was processed to extract epochs of time during 
each trial where the knee kinematics can be analysed. As the 
time after injury increased, the average maximum knee flexion 
angle during gait increased in an exponential trend from 22.9° 

to 55.2 °  (trendline =  55.06𝑒  0.0005152𝑡 −
53.77𝑒−0.255 (Fig.1). The standard deviation of the knee angle 
over the processed time (as a measure of kinematic 
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repeatability of stride patterns) showed no clear trend for this 
individual (Fig 1). Stride time remained constant across the 
recovery period at 1.0608 ± 0.0185 s (mean ± SD). 

a)  

b)  

 

Figure 1.  a) The standard deviation of the knee angle and b) Knee flexion 

range of motion over the recovery period 

IV. DISCUSSION & CONCLUSION 

This case study has demonstrated that the Digital KneeTM 

can track knee flexion angle after an injury to give valuable 

insights into the pattern of recovery. This individual exhibited 

an exponential recovery curve in terms of knee flexion angle 

during gait over the 3 weeks following injury, adding 

evidence to the trends that might be typical of rehabilitation 

from a knee injury.   

 

Sarah Ward was with the Department of Mechanical Engineering, 

University of Auckland. She is now with the Insight Centre for Data 
Analytics, University College Dublin, Ireland 

Digital Technology to Monitor Rehabilitation Outcomes After Knee 

Injury: A Case Study 

Andrew McDaid, Member, IEEE, Andrew Alder, and Sarah H. Ward 



  

 


