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Background: There is an estimated 1.3 million person in the United States that have amputation 

of the lower extremity. Upper extremity aids can help TFAs attain successful ambulation but it 

may cause an adaptive change in their gait pattern. It is important for amputees to feel stable and 

safe while walking with their prosthesis. Transfemoral amputees use a prosthetic knee for 

ambulation and are generally available with or without microprocessor control. Microprocessor-

controlled prosthetic knees (MPK) are commonly equipped with sensors to continuously detect 

the position, range and forces acting upon the knee throughout the stance and/or swing phases of 

gait and other activities. The Otto Bock C-Leg (Otto Bock; Duderstadt, Germany) is an MPK 

that controls stance and swing phase and adjusts to the requirements of the prosthesis wearer at a 

rate of fifty times per second. Such technological advancements usually come at considerable 

cost to the healthcare system. It is necessary to evaluate such key features of a component and 

their cost effectiveness.  

Objectives: The purpose of this literature review was to determine a grade of recommendation 

regarding safety, energy efficiency during gait and cost effectiveness of the C-leg for TFAs. 

Criteria for selecting studies for this review: 

Types of studies: Must be a comparative study; Study used objective/quantifiable outcome 

measures; C-Leg MPK utilized in one arm of the trial; Must address one or more of the three key 

areas of interest: safety, energy efficiency in gait, cost effectiveness. Study types inclused: Case 

study, cross-over, Pre/Post Test, repeated measures,  observational cross sectional,  

Types of participants: Studies included persons with amputation from ages 25 to 65 years old 

on average. Amputation was caused by dyvascular, trauma, and other causes (table 1,2,3). 

Types of interventions: Table 1,2,3 

Types of outcome measures: Table 1,2,3 

Search strategy for identification of studies: The Medline and CINAHL data bases were 

searched via the Ovid and EBSCO Host interfaces (respectively) on March 4, 2010. 

Conclusion: There was sufficient evidence to suggest increased efficacy of the C-Leg in the 

areas of safety, energy efficiency and cost when compared with other prosthetic knees for 

transfemoral amputees. Regarding safety, available evidence supports a grade ‘‘B’’ 

recommendation that following accommodation with a C-Leg, users will experience a reduction 

in stumble and fall events and have improved balance. Use of the C-Leg for the purpose of 

improving energy efficiency is supported by a grade ‘‘D’’ recommendation. However, research 

has shown that amputees spontaneously increase their physical activity in the free-living 

environment when using the C-Leg compared to a non-microprocessor controlled knee. So, 

energy efficiency may not be of primary relevance. Finally, evidence supports a grade ‘‘B’’ 

recommendation that the C-Leg is cost effective and worth funding.  
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