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INTRODUCTION 
Transfemoral amputees commonly use a prosthetic 
knee to ambulate. On-board microprocessors are 
becoming an increasingly common control system for 
prosthetic knees. The Otto Bock C-Leg is a stance 
and swing knee mechanism that adjusts to user 
requirements fifty times per second under 
microprocessor control. Safety and bioenergetic 
efficiency could be favourably affected by 
microprocessor mediated stance and swing phase. 
Such technological advancements come at 
considerable cost; in this case, to the healthcare 
system. Healthcare system burdens require objective 
assessment. Because a number of investigations 
have evaluated the C-Leg compared to other 
prosthetic knees, the purpose of this literature review 
is to provide a grade of recommendation for C-Leg 
use relative to patient safety and efficiency of both 
gait bioenergetics and healthcare cost. 
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METHOD 
In this literature review, Medline (Ovid) and CINAHL 
(EBSCO) data bases were searched to identify 
pertinent studies. Article inclusion timeline was 1995-
2009. Studies were screened, sorted, and pertinent 
studies were rated for methodologic quality and bias 
risk. The level of evidence and grade of 
recommendation were determined for each of three 
categories: safety, bioenergetic, and cost efficacy.  

Data Analysis: Due to heterogeneity in factors such 
as sample size, methods, etc., meta-analyses were 
not possible. Cohen’s effect size was calculated when 
sufficient data were available.  

RESULTS 
A total of 48 articles were identified. Following 
duplicate elimination and classification, 18 articles 
were reviewed. Of these, seven were found to be 
pertinent for the safety topic, eight for energy efficacy, 
and three for the cost efficacy topic.  

Eleven papers scored low methodologic quality with 
moderate bias risk. There were three case reports 
which were discussed but not scored. One paper in 
the energy efficiency topic scored high methodologic 
quality and low bias risk. Using a topic specific metric, 
all three economic evaluations scored high 
methodologic quality. (See Table 1.) 

Large effect sizes were found across safety studies 
with C-Leg use for all significant outcomes except 
uncontrolled falls. Two papers reported statistical 
improvement in energy efficiency and a large effect 

from C-Leg use where most papers in that section 
reported non-significant improvements. Only two 
studies in the review incorporated randomization and 
none incorporated blinding. All three health economy 
studies concluded the C-Leg was societally cost-
effective. Effect size for cost utility was high however 
the effect size for total cost was low.  

Topic: 1.  Safety 
2. Bioenergetic 

Efficiency 
3. Cost 
Efficacy 

# Studies 
Included 

7 8 3 

Range of Effect 
Sizes* 

0.2 to 1.4 0.8 to 1.8 
-0.2 to 0.2 
1.3 to 1.5 

Method Quality 
Low (6) 

Non-scored (1)  

High (1) 
Low (5) 

Non-Scored (2) 
High (3) 

Bias Risk 
Moderate (6) 

Non-scored (1) 

Low (1) 
Moderate (5) 

Non-Scored (2) 
Low (3) 

# Articles w/ 
Significance 

5 out of 7 2 out of 8 2 out of 3 

Grade of 
Recommendation 

B D B 

 

Table 1. Summary of Article outcomes. *Effect sizes are 
defined as small (0.2), medium (0.5) and large (0.8).

DISCUSSION 
For safety, multiple outcomes were represented 
including dynamic posturography, recall of stumble 
and fall events and varied survey instruments. The 7 
safety studies provide a grade “B” recommendation 
use of a C-Leg will reduce the frequency of stumbles 
and falls and improve balance. 

Multiple speed controls and outcome measures such 
as heart rate, expired gas analyses and doubly 
labeled water were used to assess gait energetics. 
These studies are inconsistent in the ability to 
demonstrate a significant increase in energy 
efficiency and represent grade “D” evidence in favour 
of C-Leg use to increase energy efficiency in gait. 

Three economic evaluations were conducted in 
European countries. They primarily compared cost 
utility and total cost. Ultimately, the C-Leg was found 
to be more expensive but worth funding due to a 
increased societal productivity. 

CONCLUSION 
Sufficient evidence suggests increased efficacy of the 
C-Leg in safety, energy efficiency and cost compared 
with other prosthetic knees for amputees.  
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